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THE BUILDING OF PERRET DYNAMOS AND 
MOTORS. 


I 


developments in the electrical domain of 
late years have been more rapid and more inter- 
esting than those which pertain to the electric 

motor industry. The e utilization of 
electric power may be said to date from the International 
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lamp as a consumer of current. This state of affairs is in 
many respects matter for congratulation, and the double 
demand for current cannot but hasten the coming of the 
time when electric mains will ramify as universally and be 
availed of as freely as are water mains at this moment. 
The popularity of electric power has, as readers of THE 
ELECTRICAL ENGINEER are well aware, called various 
types of motors into existence, the majority of which were 
of the high-speed type, a feature against which no small 
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FIG 9.—CONNECTING ARMATURE COILS WITH COMMUTATOR IN A PERRET Moror.—(See page 6.) l 


Electrical Exhibition of 1884, but it is only within the last 
two or three years that motor building has taken prominent 
place among the electric arts, opening up a field of activity 
and usefulness the limits of which no man can set. It is 
said by some observers that already the production of 
generators to furnish current for motors is larger than that 
of generators for lighting; and while this may not be true, 
it 18 evident that when. the employment of lighting gen- 
erators during daylight hours for power purposes is taken 
into account; the motor is even to-day well abreast of the 


portion of the public raised objection on the very natural 
ound that such high speeds rendered it difficult to effect 


feasible and satisfactory. combinations between the driving 


and the driven mechanism. One of the very first inventors 
and designers to give attention to the production of “ slow 
speed ” motors, was Mr. Frank A. Perret, and his ideas 
enlisted so much support that the Elektron Manufacturing 
Company was formed and a large saci started in Brook- 
lyn, N. Y. Owing ‘to the rapid growth of the business, 
larger quarters became necessary, and after the inspection 
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of a number of properties, choice was made early last year 
of a fine manufacturing building at Springfield, Mass., 
whither a removal was made during the summer, The new 
factory is now in full swing, and the various processes and 
ideas there illustrated are so important, interesting and 
ingenious that no apology need be offered for making here 
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Fic. 1.—PERRET MULTIPOLAR FIELD. 


an extended description of them, setting forth standard 
methods of motor manufacture in America. 


II. 


Before entering into a description of the method of man- 
ufacture adopted in the Perret motors, it may be well to 
touch briefly upon the reasoning which led Mr. Perret to 
design the machine as we find it. He had long recognized 
that the speeds at which the original types of bi-polar 
motors were operated were such as to lead to incon- 
veniences and additional care in attendance at the motor, 
and necessitated as a rule the employment of counter- 
shafting, which always involved an additional expense 
whenever such a high-speed motoy was installed. He had, 
therefore, started out at once with the problem of pro- 
ducing a slow-speed motor ; that is to say, not to wind an 
armature to run slowly, but to design a machine for low 
8 which should have as high an efficiency as those of 
the ene bi-polar type. But how was this to be ac- 
complished? Mr. Perret argued that in the ordinary two- 
pole machine the armature conductor crosses the magnetic 
circuit and cuts all the lines of force twice during a com- 
plete revolution, viz., where they enter the armature core 
at one pole and where they leave it at the other. Now, if 
we so dispose the magnetic circuit as to cause the lines of 
force to enter the armature core at one point, to leave it at 
another, to enter it again at a third point and to leave it at 
a fourth, it is obvious that the conductor will cut all the 
lines at four points in each revolution, and that it will, 
therefore, generate the same E. M. F. at one-half the origi- 
nal speed. If we increase the number of poles to six, we 
shall obtain the same effect at one-third the speed, eto., 
eto. This, then, is the principle of construction by which 
low speed is secured. | 

Fig. 1 is a diagram of the magnetic circuit of the Perret 
machine. As will be seen, there are but three magnets, 
each being isolated magnetically from the others excepting 
through the medium of the armature core, and completely 
isolated from the frame-work of the machine. They are 
formed of plates of soft sheet-iron, which are punched to 
the required shape and strung together on non-magnetic 
bolts by which they are secured to their supports. A 
single magnetizing coil forms two salient poles, and as 
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each magnet is built of a large number of plates a uniform 
magnetic conductivity is secured. By this method of con- 
struction all danger of any inequality in the strength of 
the poles is avoided, and a magnetic circuit without joints 
and of the lowest possible resistance is secured. It is 
understood, of course, that in all cases the number of am- 
pere turns on each magnet must be equal. 


III. 


The works, a view of which is given in Fig. 2, are sit- 
uated on Wilbraham street, beside the New York & New 
England railroad, from which a side track is run in. The 
main building is of brick, 40 feet by 55 feet, and four 
stories high. It has a long three-story wing, 125 feet b 
40 feet In this wing the workrooms are located. 
brick engine and boiler-house, 45 feet square, is situated 
north of the main building, with a 15-foot passageway be- 
tween. The 16-inch leather belt, by which power is trans- 
mitted from the engine to the main shafting, passes above 
this driveway in a covered bridge. : 

The plan upon which the machinery and the works at 
Springfield, Fig. 2, have been laid out is such as to effect 
the greatest economy in time, both as to the manipulation 
of the raw material and the assembling of the finished 
parts. In the reception of the raw material the works are 
peculiarly fortunately situated by having the New York 
and New England railroad beside them, so that the raw 
material can practically be unloaded directly from the cars 
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Fie. 8.—STaMPING OUT LAMINA! FOR FIELDS. 


into the shop basement floor. This first floor is a little 
below the level of the street and constitutes the heavy ma- 
chine-room where the heavy lathes, planers and drilling 
machines, are situated. In this department, among other 
things, the rough castings are finished off and a number of 
special tools are employed to insure acouracy in the pro- 
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FIG. 2.—TESTING, WINDING, ASSEMBLING AND MACHINE DEPARTMENTS, ELEKTRON FACTORY, SPRINGFIELD, Mass. 
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ducts, as well as speed in their production. Notable among 
these is a’ special turntable “monitor” lathe, built by the 
Jones & Lamson Machine Works, of Springfield, which is 
abla to take the heaviest cuts from stock and to screw 
thread shafts up to two inches in diameter in one opera- 
tion. This machine alone performs practically automati- 
cally the work of a number of ordinary lathes attended by 
machinists, and on a size of work never heretofore 
attempted, with, of course, a large saving in time. 

The engraving, Fig 2, shows the section of the machine 
shop devoted to the lathes and planers. On this floor also 
are situated the heavy presses for stamping out the sheets 
from which the armature and field magnets are built up. 
Our engraving, Fig. 3, shows one of these presses, which 
are able to stamp out the largest sized sheets required, and 
in the lower left-hand corner is shown the single stamping 
of the field magnet. The presses are placed close to the 
windows and the iron is dumped from the cars directly into 
a chute through the windows of the shop on to the floor. 
Here it is first cut up into suitable strips and then fed 
into the presses. Only the softest decarbonized steel is 
employed for this ee which has been rolled and 
pickled, and this quality of iron is used for both the arma- 
ture and the field. Here we also find a well-regulated tool- 
room and a fireproof tool vault where the expensive dies 
and other standard jigs and gauges are stored, by which 
the work is constantly standardized in its progress and the 
tools kept to their correct size by comparison with the 
originals, The basement floor also contains the stock room 
where all raw material, such as castings, iron, brass, sheets, 
fibre and drop forgings, are kept in quantity and drawn 
from as the demand warrants. 

Olose beside this we find the room devoted to nickel 
plating and dipping, which the company has installed in 
order to avoid the delays frequently encountered in having 
this work done outside, and here also the polishing of the 
finished parts in brass is carried out. The freight elevator 
which sean up through the entire height of the building 
has its lowest landing on this floor, and is so arranged that 
trucks bringing in raw material back right up and deliver 
their goods directly upon the elevator platform, whence 
they are raised to the floor desired without further 
handling. | 


* Iv. 


We will now ascend to the top floor of the building and 
trace the course of the work as it steadily proceeds towards 
the assembling-room below. This floor is devoted to the 
construction and winding of the field magnets and arma- 
tures, 

The first operation in the construction of the field mag- 
nets is to punch the plates from the softest sheet iron that 
can ie aed obtained, which operation has just been 
described. The round holes through these plates are very 
carefully located and a number of the plates are then 
clamped together by bolts through the holes and with nuts 
on the same to form a field magnet, shown in Fig. 4. This 
constitutes one of the distinguishing features of the Perret 
machines, namely, that the magnets are built from plates 
of sheet iron instead of being made from a solid casting or 


forging. 

e magnets thus constructed are then sent to the insu- 
lating-room where the magnet heads are applied and 
the magnet core and heads are thoroughly insulated by 
several thicknesses of canvas and tough paper prepared 
a rae for this purpose and thoroughly shellacked. 

e magnets thence pass to the winding-room where 
they are mounted between centres and revolved, the wire 
being wound on insulating and fire-proof spools, being 
guided by an attendant. is Operation is well shown in 
oe engraving, Fig. 4, which shows a coil almost com- 
pleted. 

After the magnets are wound, they are placed in a steam 
box and baked at a temperature of over 250 degrees until 
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the shellac has been perfectly dried in place. Much incon- 
venience has been experienced in motor work, and, indeed, 
not a few troubles have developed, from the fact that the 
condition of the coils to be dried was not ascertained while 
the coil was in the oven. In order therefore to have an 
absolute means of ascertaining when the baking process is 
complete, the following arrangement has been adopted: 
Wires from the testing-room are led into the oven, 
one end grounded and the other touching one terminal of 
the wire coil, In the testing-room, one terminal is also con- 
nected to ground and the other connected to the coil in the 
oven. Upon closing the circuit there will evidently be a 
deflection if the coil has not been thoroughly baked, and 
the coils are thus always allowed to remain in the oven 
until the galvanometer shows that they are thoroughly 
dried. This method leaves no room for doubt and not only 
insures the perfection of the operation, but also saves time 
by allowing the coils to remain in the oven no longer than 
is absolutely necessary. 

The coils are finally filled with shellac and then again 
dried. This process is so thoroughly done that it is almost 
impossible for any moisture to enter the coils of the 
magnet. 


V. 


While this work has been going on in the winding - room, 
the cast iron frames upon which the magnets are mounted 


Fia. 5.— Exp VIEW OF PERRET LOW SPEED MULTIPOLAR MOTOR. 


have been finished in the machine department. These end 
frames carry the bearing in which the armature shaft re- 
volves, and are plainly shown in Fig. 5. | 

The same bolts which pass through the plates of the mag- 
nets binding them together, project through holes ac- 
curately located and drilled through the end frames and 
thus the field magnets are supported in perfect alignment 
with the armature. 

There are three field magnets arranged at equal distances 
around the periphery of each armature. A bolt passes 
through the polar portions of each field, making two bolts 
to each magnet, six to each machine. The ends of these 
bolts are plainly seen projecting through the frame in the 
end view, Fig. 5, 

The cast iron end frames are now bolted upon a cast-iron 
base which has been prepared to receive them. This base 
is so constructed that it slides in two cast iron ways or 
tracks which are bolted upon a wooden-base frame, The 
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hand-wheel and screw are designed to 
forde the machine in either direction 
on these tracks in order to loosen or 
tighten the belt which runs on the 
pulley of the machine. 

The bearings of each machine are 
provided with a simple device by 
which they oil themselves. It consists 
of a brass ring of larger diameter than 
the shaft and which hangs upon the 
shaft inside the bearing and dips down 
into a chamber filled with oil. When 
the shaft revolves the ring revolves 
slowly and keeps the shaft constantly 
oiled. The ouly attention required is 
to change the oil every week or two. 


VI. 


The armature, that most important 
part of every dynamo - electric machine 
or motor, receives the most careful con- 
sideration in the Elektron Works. Its 
construction is commenced by cutting 
off a round bar of best quality steel to 
the proper length for the shaft and 
then carefully turning it in a lathe to- 
the proper diameter; after this, key- 
ways or slots are cut in it by which 
the armature proper and the commu- FId. 4.— WINDING A PERRET FIELD MAGNET. 
tator may be mounted upon it. The 
plates are then punched out with which to build the arma- may be vey efficient it is necessary that this iron should 
ture core, being punched from the same quality of sheet be of very high magnetic permeability. 
iron as the field magnet plates. In order that the machines The armature plates are ring-shaped with teeth on both 

| a | l the outside and inside of the ring. 
The appearance of the armature 
core after being built up from 
these plates by bolts passing 
through them is shown in Fig 6, 
and the channels formed in the 
peri ery of the core by the teeth 
on the plates may also be clearly 
seen. The plates are held together 
and formed into a cylinder by 
screwing up nuts firmly on the 
ends of the eight insulated bolts 
which pass through them; and 
these same bolts serve also to at- 
tach the armature to the shaft by 
means of a disc or ‘‘spider” of 
gun metal at each end. Each 
spider is bored out to fit the shaft 
and has eight holes bored to fit 
the eight bolts. 

The armature core is now ready 
to be insulated and wound. The 
insulation is very simply effected 
by means of what may be called 
a trough of insulating material 
which is slipped into each channel 
on the outside and also on the 
inside of the ring, after which a 
poo of magnet wire is taken and 
the winding is commenced, For 
each channel on the exterior of the 
ring there is a corresponding chan- 
ne] on the inside, and the depth 
and width of these channels are 
just right to contain the proper 
number of turns of wire. 

The method of winding is clear- 
ly shown in the illustration, Fig. 6, 
one man drawing the wire through 


Fig. 6.—WINDING A PERRET ARMATURE. | on the inside and the other pull- 
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ing it over on the outside until the channel is filled. After 
filling one channel the end of the wire is passed onward 
to the next. 

It is of the utmost importance in electrical machines that 
the wire shall be of sufficient size to carry the full current 
without heating and that it shall be so perfectly insulated 


Fia. 7.—BUILDING UP A COMMUTATOR. 


that there shall be no contact between adjacent wires or 
with the iron core of the armature. Also that it shall be 
held so rigidly that it cannot be shifted out of place by 
any strain that may be thrown upon it. This is all facili- 
tated by the plan of winding the wires in channels instead 
of winding on a smooth round periphery as is some- 
times done. After the winding of the armature is com- 
pleted it is dried, shellacked; and dried again, the same 
as in the case of the field magnet. 

In order to mount the armature upon the shaft one 
of the spiders which we have ppgyiously described is 
bolted to each end of the armature Hag by means of 
the same bolts that pass through thb ore and clamp 
the plates together, and the whole is then slipped 
upon and keyed to the shaft. The commutator is 
then slipped upon and. keyed to the shaft. 


VIL 


The construction of the commutator, the tender 
spot in every continuous-current machine, is an oper- 
ation requiring the greatest care. A single error, 
which might not appear on the surface, might 
enough to cause serious trouble in the working of 
the machine. The method here adopted is illustrated 
in Fig. 7, showing the process of building up a com- 
mutator from the copper segments, a pile of which 
may be seen on the bench at the workman’s right. 
Each of these segments must be set in its exact place 
inside the ring-shaped fixture, and it must be tho- 
roughly insulated by a solid layer of best quality 
mica from every other section and also from the 
two end discs between which it is clamped. When 
all put together the commutator has the appearance 
shown in Fig. 8, which shows it mounted on a 
mandril undergoing its final turning in the lathe. The seg- 
ments are all formed of the purest copper, and are provided 
with lugs which are slotted to receive the armature coils. 
Fig. 9 (page 1) shows the armature of a 20 h. p. motor 
and commutator for the same mounted on the shaft, which 
is supported upon a “horse,” while the workman is engaged 
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in soldering the armature coils to the commutator seg- 
ments, an operation requiring considerable care and skill. 

One of the most interesting features of the Perret ma- 
chines lies in the fact that for all sizes of the machine be- 
tween 4 and 20 horse power, but one diameter of armature, 
namely, 14 inches, is employed, the various sizes being built 
up by increasing the length of the armature ; and in a like 
manner increasing the width of the pole-pieces by adding 
more sheets, according to the length of the armature. The 
great economy effected by this method of construction is 
80 obvious as to need no further pointing out, and it will 
also be conceded that the designing of the teeth to meet 
the requirements of the space required by the various sizes 
of wire with which each machine is wound shows the high- 
est skill in the design of the machine. 


Vill. 


We now descend to the floor below, where we find the 
assembling department. Here the heavy parts of the ma- 
chine are brought up from below, and the magnets and 
armatures brought down from the floor above, where they 
are assembled, the parts being fitted together and_bolted 
into place. Upon thas operations our engraving, Fig. 10, 
shows a workman engaged, fitting brasses to the bear- 
ings of the motor. After this fitting it only remains to 
place the armature in position, connect the wires and start 
up the machine. | — 

The motor is now ready to be transferred to the testing 
department, which is also situated on this floor, and a view 
of which is shown in Fig. 2. This testing department still 
employs, as a generator, the first 15 h. p. multipolar Per- 
ret machine built, and its continuous active service is proba- 
bly a8 good a proof as could be found of the general ex- 
cellence, both in design and workmanship, of this machine. 
Here the testing of all machines is thoroughly carried out, 
not only electrically, but mechanically. For the latter pur- 
pose an Emerson power scale is employed and every ma- 
chine is put through a continuous run of several hours at 
more than its rated capacity before it is allowed to go out 
of the works. 


Fic. 8.—FINISHING COMMUTATOR IN LATHE. 


IX. 


It is neoessary that each dynamo should be provided 
with a rheostat connected in the field circuit, for adjusting 
the electromotive force by weakening or strengthening the 
field magnetism, and that each motor should be provided 
with a rheostat or starting box in the armature circuit to 


Jan. 6, 1909. ] 


prevent an excessive rush of current on starting up the 
machine. The construction of these rheostats has been The res 


FId. 10.—FITTING a MOTOR BEARING. 


the subject of special study in order to provide an appara- 
tus which should be absolutely incombustible. The neces- 


sity of this is evident when it is con- 
sidered that machines are frequently 
placed in the care of ignorant persons, 
and rheostats intended to be placed 
in circuit for a few moments only, 
are left with the full current turned 
on for hours. As a result of this 
experience, the Elektron Co. make 
all their rheostats and starting boxes 
entirely of non-combustible material. 
The resistance coils are. of German 
silver or galvanized iron wire, which 
are supported in the iron box by 
porcelain bushings, and the contact 
pars are of brass on a slate base. 

he engraving, Fig. 11, shows the 
method of conducting these rheos- 
tats, which have now become one of 
the standard products of the Elek- 
tron Co. 


X, 


A very important point in connec- 
tion with all dynamo machinery is 
the brushes, and this has also en- 
gaged the special attention of Mr. 

erret. Instead of using a solid car- 
bon block a series of carbon pencils 
are employed, where the work to be 
effected is light and intermittent in 
its nature. For heavy and constant 
work, however, Mr. Perret has found 
the carbon block to be most efficient, 
when certain precautions are ob- 
served. Principal among these is 
the securmg of a good connection 
between the carbon and the circuit 
wire. For this purpose the carbon 
brush is connected directly to the 
terminal wire by a short length of 


flexible cable, so that, having free movement under 
the influence of the springs, it forces itself against the 
commutator, the spring and the holder in which the carbon 


THE ELECTRICAL ENGINEER. 7 
slides not being called upon to carry any of the current. 


ult is that the heating noted at the brushes where 
the latter take their current from the holder direct 
is practically overcome. Where the voltage is 
maiden 110 volts and heavy currents are to be car- 
ried, Mr. Perret still prefers the copper brush. 


XI. 


The engravings, Figs. 5 and 12, show the stan- 
dard Perret multipolar dynamos and motors, as at 
present constructed. In all essential points the 
construction is the same as that of the first machine 
which was brought out about two years. The only 
changes which have been found necessary have 
been in the minor details of the frame. In this 
respect the machines are quite remarkable and 
are a constant testimony to the genius of Mr. 
Perret as a designer. 

The production of the company consists very 
largely of these multipolar machines and during 
the past year the demand for them has been rapid- 
y increased, not only for use as motors but also as 

ynamos for isolated plants, for whioh purposes 
they possess unusual advantages by reason of their 
high efficiency, perfect regulation and the small 
attention required, In these machines the re- 
duced speed is obtained without increase of weight 
or of space over the ordinary, and for this reason 


the dynamos are in great demand for places where economy 
of space is important, as on shipboard. 


Darbar — 
“. Garoiners 9 


Fia. 11.—BUILDING AN ELEKTRON FIREPROOF RHEOSTAT. 


One of the most important attributes of any machine, 
whether used as a dynamo or as a motor, is its regulating 
qualities. For incandescent lighting the desirability of 
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closest regulation is obvious, and on the other hand, 
an electric motor whose speed is not uniform at all loads 
does not fill the requirements for most purposes. Perhaps 
the best way of demonstrating the regulating qualities of 
the Perret machine was that embodied in a test shown to 
the writer at the works of the company during a recent 
visit. The machine in question was coupled direct to a 
steam engine, the plant, illustrated in Fig. 13, being in- 
tended as a marine electric lighting plant. At the writer's 


Fia. 12.—SmpE VIEW OF PERRET LOW-SPEED ‘MULTIPOLAR MOTOR. 


suggestion the machine was loaded to its full capacity and 
the main switch opened and closed successively. In neither 
case could a variation of more than a small fraction of a 
volt be detected upon a Weston voltmeter. This type of 
marine plant will shortly be installed in a number of yachts 
and steamships, and it is safe to assume that it will form 
an important branch of the business of the Elektron Com- 
pany. Certainly every one noting such a test must be im- 
pressed with the perfection to which the regulation of 
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Fd. 13.— DI RTOr CONNECTED PERRET SHIP LIGHTING PLANT. 


dynamos and motors has been brought at the present 
time. 


XII. 


There are many situations in which a machine develop- 
ing from 4 to 2 h. p. is required, and for this purpose the 
type illustrated in Fig. 14 has been designed and is reg- 
ularly built at the Elektron Works. It is of the bi-polar 
type and, like the multipolar machines, has both its field 
and-armature built up of soft laminated iron. 


Ian. 6, 1892. 


= Not a little attention has been bestowed by Mr. Perret 
upon the design of motors for small powers, such as the 
driving of fans, sewing-machines, jewelers’ lathes, ete. 


FId. 14.—TYPE oF } T0 2 H. P. PERRET MOTOR, 


The same principles which have led to success in the larger 
machines are also embodied iu these. Fig. 15 shows the 
manner in which the field magnets of these pygmies are 
built up and Fig. 16 shows a Perret 4 b. p. fan motor 
mounted on a base. Special methods of manufacture are 
employed in the construction of this type. For the small 


1 . 


FId. 15.—FELD MAGNETS OF SMALL MOTOR. 


size of commutators employed on the fan motors, the dove- 
tailed type of segment is not employed. In its place the 
commutator is built up by placing the segments on a hard 
rubber bushing and driving in brass pins at the ends 
through the bar and into the fiber. This holds the seg- 
ments securely, and largely reduces the cost of manufac- 
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Fid. 16.—} H. P. FAN OUTFIT. 


ture. One of the features of the armatures of these ma- 
chines is the peculiar spiral form given to the grooves in 
which the wires are wound. The pitch of this spiral is s0 
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and so on. 


ay 


arranged that the 
end of one tooth 
leaves the edge 
of the pole-piece 
at the instant 
that the begin- 
ning of the next 
comes under it. 
In this way the 
lines of force em- 
anating from the 
mar are not 

roken abruptly, 
as would be the 
case if the teeth ‘e 
were parallel with the edge of the pole-piece, and 
as a result the action of the motor is smooth, 
heating of the pole-pieces is avoided, and a great 
deal of noise dispensed with. 
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XIII. 


Among other things indicating the progressive 
spirit of the Elektron Company is the arrangement 
which has been entered into by them experiment- 
ally with the Springfield Trade 
School. Under this arrangement 
the company receive into their 
shop twenty apprentices or stu- 
dents, and agree to give them 
the opportunity to learn the 
machinist’s trade during a period 
of three years, during which 
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Figs. 17 AND 18.—A NEW ENGLAND CANDY FACTORY, AND THE 
Press Rooms or NRW YORK COMMERCIAL ADVERTISER, 
OPERATED BY PERRET MOTORS. 


the young men work in the shop one-half time and devote the other half 
to a special course of study in such branches as would be of most service 
to them in the mechanical line. The students are grouped into two divis- 
ions, one of which works one day in the shop and the other the next day 


It has been a cause for regret that there has seemed to be in our present 
industrial system nothing to take the place of the old apprentice system 
which has practically passed out of existence, but this arrangement at 
the Elektron shops, if it proves successful, and it now appears so, will 
prove a solution of the problem. At all events the scheme is creditable 
both to the managers of the Elektron Co. and tothe school. Of course 
the number of students at work at one time must of necessity be con- 
fined to a small percentage of the whole number of the employees, as 


it is not practicable to doa very large proportion 
of the work by students. But this new de- 
parture seems to us one of the most hopeful 
that has been made of late years in regard to 
the training of artisans, and we think it will be 
closely watched by economists of all schools. 


XIV. 


Two features are conspicuous in the con- 
struction and operation of nearly all American 
mills and factories: at the present time. If 
steam is the means of distributing motive 
power, long and heavy lines of shafting obtrude 
themselves upon the eye, combined with an end- 
less maze of belts; and the mill itself hugs 
closely the railroad from which it derives its 
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supply of fuel. If water is 
the prime energy, not only is 
the mill festooned in belting 
but it is huddled down close 
to the stream, sacrificing light 
and air for the sake of getting 
power cheaply. Hitherto it 
has been taken for granted 
that these and allied conditions 
are permanent and must be 
dealt with in all power trans- 
mission within buildings. The assumption is, however, 80 
far from the truth that new mills equipping for power trans- 
mission by other than electrical methods may safely be 
said to illustrate the ideas of the past rather than the prac- 
tice of the future; and the work of transformation and 
transition has already been begun with such vigor that even 
now the adoption of electric motors for mills and factories 
promises to be as rapid as was the introduction of the elec- 
tric light. But ten years ago the use of electricity as an 
illuminant in a mill was still a decided novelty, not a little 
scouted and frowned down upon. To-day it is without a 
rival in popularity. A similar course of events may be 
looked for with regard to the use of electricity for power 
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transmission, except that 
the stages of advance will 
be the more rapid because 
in a great many instances 
the existing circuits for 
lighting are of capacity 
enough to carry ample 
current for motors also. 

The work of the Elek- 
tron Company furnishes 
more than one example of 
this peaceful revolution 
now going on, and that 
which we here illustrate 
in Fig. 17 is typical in 
many respects. The cut 
shows the factory or B. 
H. Douglass & Sons, at 
New Haven, Conn. The business of this company is 
the manufacture of confectionery. The entire factory is 
operated by electric power, the plant being installed by the 
Elektron Company, from the plans and under the superin- 
tendence of Mr. George G. Grower, electrical engineer, of 
Ansonia, Conn. One of the views here given shows the 25 
h. p. steam engine belted to a Perret generator, which is 
compound wound for 110 volts and supplies current to the 
Perret motors located in various parts of the works. The 
dynamo and the motors are all of the six-pole, low-speed 
type. The 4 h. p. motor on the first floor operates the 
elevator. A 2 h. p. on the second floor drives blowers and 
machines used in the manufacture of fruit: tablets, which 
are here made in great quantities. On the third floor a 4 
h. p. motor drives two cocoanut grinders ; another 4 h. p. 
motor is used for stirring candy in the steam kettles ; 
while the 7 h. p. motor shown in our other view is used to 
rotate what are called the plum pans, seven in number, 
although only four of 
them are included in the 
engraving. This plant 
has now been in operation 
about nine months, with 
a marked saving in coal 
consumption, and with a 
keen appreciation of the 
many advantages that 
electric power brings 
with it. 


W. D. Sargent. 


XV. 


So interesting and im- 
portant is this work of 
electric power distribu- 
tion that we may be for- 
given if we direct at- | 
tention to another striking plant installed by the Elek- 
tron Co., who have the honor, unless we are greatly 
mistaken, of being the only motor builders whose machine 
prints a great metropolitan daily newspaper. Our illustra- 
tion, Fig. 18, shows the press rooms of the Commercial 
Advertiser of this city, where a 20 h. p. slow-speed Perret 
motor runs a large portion of the establishment. Early 
this year the idea occurred to Mr. Harold Godwin, then 
editor of that century-old evening paper, that it would be 
an advantage to use electricity to run his presses, and he 
did the editors of THE ELECTRICAL ENGINEER the honor 
of consulting them on the subject. Encouraged by the 
advice and information he received, Mr. Godwin lost no 
time in making his arrangements, and on taking possession 
of a large new office he installed the Perret motor, together 
with a Corliss engine of 50 or 60 h. p. which was to oper- 
ate the supplementary apparatus and to answer as a re- 
serve, The electrical plant was put in last April, and was 
started almost immediately, The equipment of the press- 
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room comprised a large Hoe perfecting press, capable of 
throwing off 25,000 copies an hour, two Cottrell presses, 
capable of printing 15,000 an hour each, and one wetting 
machine, all these being on one floor in the basement, iņ 
Park Row, and driven from a main shaft directly from the 
motor, without the intervention of any countershafting. 
Besides these heavy pieces of mechanism, there were on 
the floor above an outfit of regular stereotyping machinery 
and a 48-inch ventilating fan, all ran by the same motor. 
This Perret motor was put in by Mr. Godwin to run the 
single Hoe perfecting press, but it tackled that load with 
such a light heart that the two Cottrell presses were added. 
On a sudden emergency, when no steam was available, 
the wetter, stereo-machines and fan were also heaped on 
its sturdy back, but it 
=} shouldered the whole 
80 satisfactorily that 
the practice has been 
continued. Shortly 
after this plant was 
started, Col. Cockerill 
bought the Commer- 
cial Advertiser and 
started the Morning 
Advertiser which has 
already secured so firm 
a footing among the 
popular morning dail- 
ies of New York, and 
| for a time the motor 
* printed both the morn- 
Frank A. Perret. ing and the evening 
editions. But the suc- 
cess of the morning paper soon outran the old facilities 
and lately a big new Hoe press has been added to 
which the spare Corliss engine has been connected so as to 
get the full benefit of the existing equipment. The Per- 
ret motor has, however, made a most striking success in 
keeping with the progressive journalism that it has been 
called upon to aid ; and it is believed that at no distant 
date electric power will handle not only the Advertiser but 
other large dailies in this city. It may be added that the 
motor is on the regular 110 volt Edison circuit and draws | 
current from the old mains along Park Row. As the 
readers of THe ELECTRICAL ENGINEER are aware, the use 
of electric motors in printing offices, thanks to the increas- 
ing availability of electric cnrrent, is growing rapidly in 
the larger cities of the Union, a fact which speaks volumes 
for the motor, in view of the delicate and difficult nature 
of the work, which compares in many respects, and es- 
pecially in its rapid vari- | 
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XVI. 


A word by way of con- 
clusion may not inappro- 
priately be devoted to 
the personnel of the man- 
agement of this progress- 
ive company, and we 
are glad to present here 
portraits of the leading 
officers. The president, me EEE i 
Mr. W. D. Sargent, is 
not only an old tele- 
grapher, but a pioneer 
telephonist, and is active- 
ly connected at the present time with the telephone 
companies of Long Island and New Jersey. Mr. E. H. 
Cutler, the treasurer and manager, has been associated 
with the company from the inception, and the same is true 
of Mr. Frank A. Perret, its electrician and electrical engie 


Leon J. Harley. 
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neer. Associated now with these gentlemen is Mr. Leon J. 
Harley, as general superintendent, a position for which a 
long training in the manufacture of small arms qualifies 
him in a special manner. The company have as selling 
agents, J. U. Burkeft & Co., in Washington ; George 

aquie, in New Orleans ; the Electrical Engineering Co., 
in Chicago ; F. J. Renz, in St. Paul, and the Pennsylvania 


Machine Co., in Philadelphia. They have also large offices 
in New York under the care of Mr. Robert Watson, among 


whose installations may be named one of 185 lights in the 


“building on Liberty street, where his headquarters are 
‘established, and through whom the company now have 


orders on hand for.the equipment of a number of steam- 
. with dynamo and engine coupled direct on one base. 
he number of Perret motors now in operation in all 
parts of the oountry will figure up to several thousand and 
they are used for every conceivable purpose. Most of these 


machines are shunt wound for giving oonstaut speed in cases 


* . 
0 
n à 
ek ks * 
2 A 8 k * 4 8 * > 
7 D p +, E 
* f 
a * 
y y g 
d A - Ni > > - a 7 
* . a E w P * * — 
Ak het 
T ko 


= 
A ery. 
3 1 n. 
E 1 
. 1 
se „ * 
224 
J + — 
f) * 
i - 
A 12 — 
+ b o f 


THE ELECTRICAL ENGINEER. 


11 


pact as possible, and the preliminary test indicated that 
the departure had been successful. The floor space 
covere bY the engine and dynamos is three by ten feet, a 
saving of nearly one-half as compared with steamship 
plants previously furnished. This economy of space was 
gained by coupling two dynamos to one engine. 

The dynamos are of the Thomson-Houston multipolar 
marine type, 110 volts, and each has a capacity of 10,000 
watts. Both dynamos will be in service when it is desired 
to call into use the entire capacity of the ship, and in ad- 
dition to lighting the vessel, they will supply a search 
light of 4,000 candle-power which is automatically operated 
from the pilot house. By the search light, buoys can be 
located from three-fourths of a mile to a mile, and the 
lights can be seen at a distance of fifteen miles from the 
vessel, 

The dynamos are driven by a seven by five inch double 
upright Armington & Sims engine, which has a speed of 
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New THOMSON-HOUSTON DIRECT-CONNECTED MARINE PLANT, WITH ARMINGTON & Sms ENGINE, 


where this is an important requirement, but there are many 
in operation that are wound to suit special work. 


NEW THOMSON-HOUSTON DIRECT-CONNECTED 
MARINE PLANT. 


We illustrate in the accompauying engraving the 
combination of the Thomson- Houston multipolar marine 
dynamo with the double upright Armington & Sims engine, 
connected directly to the armature shaft by an insulated flex- 
ible coupling. This combination has, it is claimed, in the 
opinion of the Naval Board of Electrical Experts, shown 
greater efficiency than any other combination of the kind 
they have ever tested. Over sixty of these plants have 
been constructed which have been illustrated and de- 
scribed from time to time in the ENoilN RER. A slight 
change has, however, been made from the single to the 
double dynamo in thesteamer Fairfax“ of the Merchante’ 
and Miners’ Transportation Co. 

The object of the builders was to furnish a plant as com- 


five hundred revolutions a minute. The entire marine 
plant, which weighs seven thousand pounds, is a duplicate 
of those furnished the Navy Department for the new 
cruisers, one to three of which were placed upon each vessel. 
There is this difference, however ; the Government engines 
have one dynamo connected to each engine by a flexible 
coupling, while the electric plant of the steamer ‘‘ Fairfax” 
has a dynamo directly connected to each end of the engine 
shaft. This plant has been installed and is now in suc- 
cessful operation. 


THE ELECTRICAL UTILIZATION OF WATER- 

POWER AT MARBURG. ; 

A PROJECT is on foot, suggested by the success of the 

Lauffen-Frankfort experiment, for conveying 600 h. p. by 

electricity from Marburg to St. Lorenzen, a distance of 18 

miles. A head of water, over 200 ft., is available at the 
former place. 
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It cannot be impressed too forotbly, both upon the student in 
mechanics and upon the workman, that acourucy of measurement is 
essential for good and efficient workmanship, and that it tends to 
economy in all branches of manufsacture.—Sir Joseph Whitworth. 


THE ART OF MOTOR BUILDING. 


HE electric motor industry is still in its first decade, 
but it has made enormous strides and to-day consti- 
tutes one of the most active, popular and progressive fields 
of work in the whole domain of electricity. An evolution, 
strictly, of dynamo design and construction, it has yet de- 
veloped many special features and principles of its own, 
the importance of which is daily proved in the highly in- 
genious and successful machines that furnish power to hun- 
dreds of different industries throughout the length and 
breadth of the land, either taking current from central 
stations or else constituting a part of some concentrated 
factory system of power distribution. 

The art of motor construction is therefore to-day a new 
story, and the chapter of it presented in our description of 
a recent visit tothe new works of the Elektron Co., at 
Springfield, Mass., brings out many points of great inter- 
est. The region in which these works are located is fa- 
mous for the perfection of its small arms, and in various re- 
spects the electric motor belongs in the same category of 
fine work, intelligently designed and skilfully turned out. 
The motor industry, in fact, bears with its right on the 
sewing machine and small-arms branches of industry, and 
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on its left is in touch with the heavy engineering of com- 
pound steam engines, and this range is one of its largest 
elements of promise. 

A special point of interest in our article will be found 


in the description given of the manner in which the Elek- 


tron Co. has allied itself with the Springfield Trade School, 
so as to admit a limited number of students into its works 
for technical and mechanical training. This is an admir- 
able departure—one, indeed, so new and novel that we do 
not quite see where it is likely to end. It is certainly a 
very ingenious and laudable attempt to give us the new 
system of apprenticeship of which this and every other 
manufacturing country so sorely stands in need ; and we 
are glad to know that so far it is working successfully. 
Nowadays we hardly expect any one to go through the old 
seven years of drudgery that belonged to apprenticeship ; 
but that hard, trying system produced magnificent artisans; 
and if the Elektron plan furnishes us some more of the 
old breed it will have given itself a very high rank among 
the manufacturing concerns of New England that have 
distinguished themselves at once for the excellence of their 
product and the elevating tendency of their social influ- 
ences. 


CONDENSERS IN ELECTRIC LIGHTING. 


Amone those who closely watch the progress of the 
times, the increasing importance of the condenser in nearly 
all electrical applications must have attracted more than 


\pusual attention during the last few years. This early adjunct 


to telegraphic apparatus has already vastly changed tele- 
graphic methods and increased their scope, especially in 
submarine work; and it now bids fair to have a not unim- 


portant bearing upon the fature methods of electrical dis- 


tribution of light and power. It is some years ago that 
Mr. S. D. Field and Mr. C. E. Fritts, in this country, and 
Doubrava, in Austria, called attention to the availability 
of condensers as direct-current transformers, at a time 
when the alternate-current transformer was fast occupying 
a field which it has now made peculiarly its own. But 
while thus early recognized in connection with direct-cur- 
rent distribution, recent developments indicate unmistak- 
ably that associated with alternate current distribution the 
condenser will find its more immediate and perhaps 
extended application. In view of this, the discussion of 
the condenser as a transformer of electric energy is emi- 
nently timely, and we therefore give the conclusions arrived 
at by Mr. Jas. Swinburne in an analysis of the subject, 
But besides their employment as pure converters, the 
important functions which they perform in alternating- 
current apparatus involving a lag of phase, such as we 
meet in the new types of alternating motors, give them an 
immediate interest of the highest order. If to this we add 
the possibility hinted at of obtaining the direct currents 
necessary for energizing the field magnets of alternating 
machines by means of condensers, and without a commu- 
tator, then indeed it must be admitted that the condenser 
is worthy of the most serious consideration. Nor must we 
forget the important part it is destined to play in the 
beautiful and almost ideal method of illumination of Mr. 
Tesla, whose experiments as detailed in his now famous 
lecture before the American Institute of Electrical Engi- 
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neers show some of the difficulties met with in employing 
condensers at high potentials and frequencies. In this 
respect the condenser transformer will, without doubt, be 
made to conform to the most recent practice adopted in 
connection with the iron transformer, in that air will no 
longer be used as the insulating material, giving place in 
its stead, to oil. The cost of condenser apparatus for the 
various purposes alluded to, will to a certain extent be 
governed by the potentials employed, as this will determine 
their size, but the advantages which the use of the con- 
denser will bring with it will probably offset this consider- 
ation in a large measure. 


LOW-TENSION ALTERNATING CURRENTS FOR 
ISOLATED LIGHTING. 

Oxx of the earliest methods employed for isolated light- 
ing purposes was the operation of low-tension alternating- 
current machines, a type which was adopted at the time 
principally for the reason that the machines were simple in 
construction and were claimed to give very good regulation. 
Our readers will remember that among those machines, 
the Ferranti-Thomson obtained considerable prominence 
about ten years ago. At present, however, this method 
machine is used for low tension. That there appears to be 
has been entirely discarded, and the continuous-current 
good reason for seriously reconsidering this method at the 
present time was, we think, well brought out in the interest- 
ing article by Mr. Horry appearing in our last issue, Mr. 
Horry, in fact, advocates the adoption of the low-tension 
alternating machine for isolated lighting, especially in view 
of the fact that we have now placed at our disposal a 
simple way of regulating the intensity of illumination 
in the lamps by means of a device which consumes no 
energy. While there may be those who doubt the value 
of this particular quality in a lamp installation, there can 
be no question as to the simplicity of the alternating ma- 
chine and its excellent regulating qualities. 


ELECTRICAL FAKES AND FRAUDS. 


THE paper by Mr. A. A. Knudson read by him before 
the New York Electrical Society last week, on frauds in 
the electrical business, touched an amusing and interest- 
ing subject that, as far as we are aware, had never before 
been handled at a gathering of the kind. The pity is that 
it is not possible to reach a larger audience or body of 
readers with it than is the case, where all to whom it is 
addressed are familiar with the questions involved and are 
not likely to suffer from imposition. Mr. Knudson makes 
an exposé for instance of the Scott electric hair brush ; but 
we take it for granted that no electrician or electrical 
engineer uses Scott’s brushes or the other fellows’ belts or 
any other swindles of that character. As to what may be 
termed “frauds,” namely, attempts to plunder the public 
through the medium of new inventions of alleged merit 
and value, it is evident that in this respect also the desid- 
eratum is to get the ear of outsiders. No electrical engi- 
neer loses his money in such a fraud as the Friend electric 
sugar refining, but a good many of us know people who 
are prejudiced against electricity because they have been 
big enough fools to invest without investigating. There 
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are remedies against these fakes and frauds, and it be- 
comes the duty of every informed man to make an exposé 
of such deceit wherever and whenever he encounters it, 
either through the ever-open columns of the scientific 
press, or better yet, with the help of such useful function- 
aries as district attorneys and such bodies as the grand 
jury. It is, perhaps, significant that Mr. Knudson’s paper 
was read at Columbia College. It is to the influence of 
our seats of learning and of the educated men they turn 
out that we must look for the greatest protection and ad- 
vance. A large number of people like to be humbugged 
and need no sympathy with their peculiar manifestation of 
weakness of mind ; but not a few other people suffer 
sorely in mind, body and estate from these predatory 
swindlers, who take advantage of the popular belief in the 
ability of electricity to do anything and everything. 


Cheap Street Railway Track. . 

Ir would certainly seem as if the most limited amount 
of common sense might by this time have taught our horse 
railway managers the unprofitableness of making use of 
the most costly kind of motive power for no better purpose 
than that of banging their cars to pieces against the un- 
evennesses of a weak and flimsy track. Yet one may see 
to-day a new track in process of being laid in West street 
in this city—a location in which, to say nothing of the 
heavy legitimate wear, it is subjected to the incessant 
pounding of a never-ending procession of heavy freight 
trucks—in which the superstructure consists of a light 
side-bearing rail spiked upon longitudinal wooden stringers. 


fron in Central Station Construction. 

Mn. A. E. BRADDELL writes us this week with regard to 
a point of special interest in central station construction, 
namely, the use of iron particularly in roofs. He states 
that some of the stations he has visited as an insurance 
inspector have suffered from the dropping of moisture 
from their iron roofs like a heavy dew, creating a condition 
of danger in the short-circuiting of the apparatus, ete. 
Two remedies suggest themselves. One is the construction 
of an inner roof of wood immediately under the iron ; the 
other is the erection of slight sheds or awnings just over 
the engines and dynamos. Further and better remedies 
than these should lie within reach, and we shall be glad to 
hear from our readers on thesubject. Iron is pre-eminently 
a material to employ in central station construction, with 
brick and stone, and we are slow to believe that solid or 
lasting objection can be found in the troubles to which 
Mr. Braddell calls attention. 


What Shall We Do with Our Mules? 

Tur mule is not a thing of beauty, although his effici- 
ency is very high, and his capacity great, and when his 
field of labor in the lower walks of life is suddenly closed 
to him his usefulness is gone. When electricity usurped 
the place of animal power on street railways, an opportu- 
nity was afforded the horse to turn his attention to nobler 
things, but when canal boats are towed, and plows driven, 
electrically, as described recently in our pages, the mule 
suffers, while his manufacturers are fain to go into the motor 
business. 
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NOTES ON ELECTRIC STREET RAILWAY 
CONSTRUCTION.—I. 


AKG, MH bag, 


WHEN electric railroads were first introduced, the 
methods of different systems were quite at variance. 
There has been very generally, of late, a weeding out of 
the older and cruder methods, and nearly all systems have 
adopted, more or less, the good points of their rivals. So 
that to-day there is a similarity, and, in fact, nearly an 
identity, in the best railroad practice. 

Beginning with the generating station, we will endea- 
vor to refer briefly to some salient points of construction 
and arrangement of a successful railroad plant. If the 
road is to be a small one, say under ten miles, a high 


OYNAMO 2 
AMMETER 


— —— 9 nn — 


U 
olwamo 
8 w, TCH 


1 
s 
' 


GHOUNH 
IWITCHES 


A agra age 


FEPDER RMMETE RS 


v O 


v 
FEEDERS 


‘ 
OYNAMO N°1 QYNAMO N'A 


Fic. 1.—SWITCHBOARD FOR ELECTRIC RAILWAYS. 


speed, quick-governing engine is to be preferred; as the 
load is very likely to vary from zero up to full load in a 
few moments. The engine which is generally recom- 
mended is one that has fly-wheels especially heavy, and an 
automatic governor sufficiently sensitive, so that variations 
of load are quickly compensated for. The best practice 
strongly recommends the use of a simple engine where 
coudensing is not used. If water be convenient and cheap 
the first cost of compounding and condensing is far out- 
weighed by the saving in coal, very often amounting to 25 
per cent. In larger plants some form of Corliss engine is 
very generally adopted, although the writer infinitely pre- 
fers a triple or even quadruple expansion engine directly 
geared to the dynamo. This latter engine, usually of a 
vertical type, is being rapidly introduced on ocean 
steamers, where economy of coal means economy of 
operation, just as it does in an electric light or railway 
plant. The latest tests of this type of engine in England 
give a little over 1 lb. of coal per horse-power hour, so 
that no doubt the large railroad installations of the future 
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will seriously consider such au engine before introducing 
one less economical. 

As to the dynamo, general practice has evolved a very 
efficient machine of the compound type, whose voltage is 
practically constant, and whose life is only measured by 
the care bestowed on it. The writer was in a large rail- 
road plant a short while ago, and saw dynamos which have 


Trolley Wire. 


Fi. 2.—METHOD OF RELIEVING STRAIN ON TROLLEY WIRE JOINT. 


been running some eighteen months, and which are at 
rest just forty-five minutes each day, and yet the com- 
mutators were as bright, and just as large in diameter as 
when they began e The application of the carbon 
brush practically extends the life of the dynamo in- 
definitely, if not heavily overloaded. 

Passing from the machine to the switchboard, we would 
recommend this to be of slate, set well away from the wall, 
at least four feet; and so placed as to be easy of access and 
perfectly safe from fire. In small stations the solid brick 
wall may be used ; small, neat strips of wood being nailed 


to the wall, on which the bus bars and instruments may be 


secured by porcelain insulators. . 1 shows the general 
type of a board for two dynamos. It will be noticed the 
main ampere meter registers the joint load when both 
machines are running, and checks the reading of each 
dynamo ampere-meter when running alone. On each 
feeder there is placed a fuse, a switch and an ampere-meter, 
so that an account can be kept of the amount of horse 
pro required for a certain route. The wires should be 

rought under the floor in conduits to the switchboard and 
be brought from the back out to the front of the board. 
On installing, the board should be sufficiently large, so that 
additional dynamos may be connected as the business 
grows, as grow it will. 

Passing from the switchboard to the line, we will first 
notice the poles. If these are of wood they should be at 
least 25 feet long and 7 inches in diameter at the top, and 
either of cedar or chestnut. In setting the poles great care 
should be exercised. The holes in soft dirt should never be 
less than six feet, while in rock formation five is permitted. 
Before being placed in the hole, the lower end of the pole 
should be coated with tar, as this will be found to materi- 
ally lengthen the life of the pole. Great care should be 
used in setting poles. The bottom should be braced with 
heavy stones thrown into the hole and well rammed. The 
poles on a 30-foot street (between curbs) should rake some 
9 inches away from the centre of the street ; on a 50-foot 
street 14 inches will not be found too much. Special atten- 
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Fia. 8.— LINE CONSTRUCTION AT SWITCHES AND CURVES. 


tion should be given to corner and end poles. The heaviest 
and stoutest poles should be chosen for these positions, and 
from 2 to 6 inches additional rake should be given them. 
Too great care cannot be given to ramming and setting 
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these important poles, as the life of the line and the effi- 
- ciency of the service will greatly depend on this portion of 
the work being well done. Iron and steel poles are not 
given so much rake as wooden ones, because they are 
stiffer, and their bases are practically immovable. In 
setting these, care should be taken to see the concrete well 
rammed and that it is fresh and not set before being put 
around the pole. 

When the poles are well set, the span wire should be 
strung. Modern practice is rapidly discarding the ratchet 
for the turnbuckle, which, to the writer’s mind, is a very 
sensible move. Larger wire is also being used ; some ad- 
vocate ł inch diameter, which, while to my mind it is exces- 
sive, is certainly safe. The trolley wire will probably give 
no trouble except at the joints. The constant passing over 
of the joint by the trolley wheel seems to crystallize 
the solder and render it brittle. If the line is stretched 
taut, the cool nights of the fall and early winter contract 


the wire, and bring a great strain on the joints, causing the - 


wire to break at these points, entailing delay and some- 
times accident. The writer has used with good effect a 
device shown in Fig. 2 to prevent this ; and, in fact, par- 
tially to relieve the joint. It consists of two pieces of 
brass, whose lower part is cast to receive the trolley wire, 
like a bell hanger; bat whose upper part is heavy enough 
to have a 34-inch bolt pass through it. This bolt is usually 
some 16 inches long and extends from one brass piece to 
the other ; both being soldered to the trolley on each side 
of the sleeve. This bolt takes the strain somewhat off the 
sleeve, and has been found to practically overcome the 
trouble of the trolley pulling loose at the sleeve. 

Line switches can give a great deal of trouble if not 
properly placed in reference to the track switch. Fig. 3 
shows the relative position and the distance between the 
point directly below the line switch, and the point of the 
track switch is given as 8 inches, a distance which has 


been found to give excellent results. At this distance the 


car is well around the curve before the trolley wheel reaches 
the line switch. This causes the trolley wheel to bear 
well over in the direction the car is taking, and the 
trolley wheel takes the switch without fail. With these 
points well adhered to, little trouble and minimum ex- 
pense will be found in the operation of these branches of 
an electric street railway plant. 
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A SIMPLE HELIX TELEPHONE RECEIVER. 


BY 


Mr. Corrriss described, in THE ELECTRICAL ENGINEER 
of Dec. 16, 1891, a telephone transmitter of decidedly 
novel and very simple construction, and possessing superior 
qualities as a transmitter. I would like to call attention 
to a point concerning its action which he appears to have 
overlooked, and also to describe a very simple and mechani- 
cally similar receiver which I made in 1886, and found to 
have superior articulation. 

In his description, Mr. Cuttriss speaks as though he re- 
garded the action as due wholly to the change of resistance 
of carbon with change of pressure. I think that there is 
another principle which, if secondary to that named, is 
important in the action. I refer to the electro-dynamic 
action of currents in neighboring conductors. When the 
slight increase in pressure due to a vibration of the plate 
causes an instantaneous increase of current, this increasing 
current in the coils draws them together and thus adds to 
the pressure and so to the current strength. This electro- 
dynamic action will contribute largely to the strength of 
the whole action, 


THE ELECTRICAL ENGINEER. 15 


Perhaps I should not attach so much importance to this 
point but for the following experiments : In 1885, in try- 
ing to form a system for classifying telephones, it occurred 
to me that among the various principles of electrical action 
which might be used to convert the energy of the current 
into mechanical vibrations of similar “ form,” the electro- 
dynamic action of currents, as in a helix, had not been 
used. It seemed to me doubtful whether the electro- 
dynamic action could control the natural periodicity of 
the helix, and its inertia. 

To test this, I made, in the early part of 1586, a rude 
apparatus of a bored block of hard wood, clamping a tin- 
type diaphragm with one end of a helix soldered to the 
centre. The wire was bent sharply back and then off at a 
right angle, as shown in the illustration. The transmitter 
used was sometimes the Bell (Berliner-Blake), and some- 
times the Reis “bored block.” It required a good deal of 
trial, different springs, tension, etc., to get articulate 
speech. Sound and pitch gave no trouble at all. But 
occasionally, when everything was just right, words were 
received with great clearness and strength. 


Receiver 


(O smonà) 


Traser 


(Cuties 33) 


THe HELIX A8 RECEIVER AND TRANSMITTER. 


Of course, both Mr. Cuttriss’ helix and mine, when a 
current passes, form magnetic fields varying with the cur- 
rent and acting on the diaphragm. But I found that it 
was possible to connect the end of the helix to the dia- 
phragm by six or eight centimetres of silk thread without 
material change in the action. The proof seemed to me 
complete that electro-dynamic action of currents could be 
applied, as in a helix, for the telephonic receiver. 


THE BERLINER PATENT AND THE HUNNING 
l TRANSMITTER. 


BY 

Tux granting of Berliner’s patent of November 17, 1891, 
seems to have called out a great deal of discussion and the 
expression of a variety of opinions. Some have maintained 
that its granting after so long an interval was an injustice, 
and one that would be remedied by the courts. To the 
writer there seems no injustice, in fact it seems entirely in 
accordance with the rules of the Patent Office, and its 
being kept in the office appears the only possible way of 
keeping within the spirit of our patent law. If the patent 
is so basic as is claimed, a great injustice would have been 
done by its issuance previous to the final decision by the 
Supreme Court on the telephone cases. Drawbaugh 
claimed to be the original inventor of the telephone, and 
while his claim was unadjudicated, it would not have been 
right to issue so broad a patent. How just the action of 
the office was, is shown by the fact that three out of seven 
of the Supreme Court judges were disposed to recognize 
Drawbaugh’s claims. Whether the patent to Berliner 
should have been kept in the office from that time until its 
issue, is a question better decided inside the Patent Office 
than out. At all events the Commissioner seems to deserve 


great credit for getting it out of the office so soon after 
entering upon his new duties, 
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If it is wrong, as is urged, for patents to remain tied up so 
long in interference proceedings, then the remedy is not 
growling over specific cases, but an earnest attempt to 
reform some portions of our generally admirable patent 
laws. This would have to be done through an act of Con- 

ess, and the real friends of our patent laws would shrink 

rom attempting any reform from fear that in reforming 
one pillar of the building we may pull the edifice down 
upon us. 

Some claim that there are certain foreign patents issued 
to Berliner which will limit the life of his American claims 
to a very short period, if they have not already expired. 
‘This may be so, and in the absence of an extended search, 
it is impossible to say how much weight should be given 
to this objection. That will be a question for the courts 
to decide. In the absence, however, of any such test, it is 
well for those who expect on the expiration of the Bell 
patents, to reap fortunes in the telephone business to let 
their feet be yuided somewhat by the lamp of experience. 

In view of the magnificent business management that 
has characterized the commercial and legal conduct of the 
Bell Company’s affairs, the idea would naturally suggest 
itself that the attorneys of the Bell Company were as well 
aware of the existence of the alleged foreign patents as 
any outsider could be. Looking back over the past records 
it will be difficult to find any great number of instances 
in which Mr. Storrow has been caught asleep. Many a 
time opposing counsel have found him very much awake, 
really too much so, and their clients’ pocketbooks (if ‘op- 
position telephone companies ever paid their bills) have 
suffered severely from their error of judgment as to the 
ease with which the Bell monopoly could be overthrown. 
Before venturing too far, and expending too much money, 
would-be telephone investors will do well to carefully ex- 
amine the alleged defences. 

To the writer the easiest, and apparently only safe, 
attack upon the telephone field, after March 7, 1893, seems 
to be through the Hunning patent, No. 246,512, of Aug. 
30, 1881. ‘This patent having been taken out in England 
on Sept. 16,.1878, will become public property on Sept. 16, 
1892, and it would seem that any one will then be free 
to use “carbon in a state of fine loose powder, not in any 
way compressed or consolidated.” I cannot think the 
Berliner patent will be possibly interpreted broadly enough 
to cover this use of carbon. As to the efficiency of the 
Hanning transmitter, Preece & Maier, in their book, 
“The Telephone” (page 88) say, of transmitters of this 
class: “It was certainly the most powerful instrument 
tried in England.” The so-called long-distance instrument 
of the Bell Company is based upon the use of carbon in a 
free and loose state, and all know the excellence of that 
apparatus. With respect to the patented improvements 
embraced in that instrument, there are likely to be some 
interesting developments in the near future. 

With such reliable instruments in the hands of the pub- 
lic as the Hunning transmitter and the Bell receiver, it 
would seem to be a matter of indifference whether the last 
Berliner patent were sustained or not. 


MAGNETIC PROPERTIES OF LIQUID OXYGEN. 


Pror. Dewar recently made a highly interesting com- 
munication to the Royal Society. He sought to determine 
what effect atemperature of 180°C. would have upon the 
behavior of liquid oxygen in the magnetic field. Having 
previously ascertained that liquid oxygen does not moisten 
or adhere to rock crystal, and conseyuently maintains in 
contact with that substance a perfect spheroidal condition, 
he poured the liquetied gas into a shallow saucer of rock 
crystal, and placed it between the poles of the Faraday 
electromagnet. On the magnet being excited, the whole 
mass of liquid adhered to the poles until dissipated. 
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FRAUDS IN THE ELECTRICAL BUSINESS. ! 


BY A. A. KNUDSON. 


THIS subject unfortunately is one of such wide scope that to 
cover it fully would mean the publication of a good-sized volume. 
For a paper of the ordinary length therefore I shall only touch 
upon the various branches of electricity in which impostors have 
left their tracks, and relate a few instances as they have come 
under my notice during the past few years, which will show some 
of their methods. We wish it understood that in speaking of 
impostors or ‘‘fakirs” in this paper we mean only those who, 
knowing an invention to be worthless, or of but little value, will 
attempt by false statements to induce people to put money into 
the same. Neither do we wish to include under this head those 
inventors who, honestly believing they have discovered something 
new and original, seek to interest capital, although their scheme 
may finally prove to be impracticable or previously patented. 

e will now consider one or two fakir methods in the galvanic 
or storage battery line which as we all know has proved in the 
past an inviting field for that class of men. The first will be the 
primary battery with the electric motor. Some years ago before 
the advent of the dynamo, when electric motors had to depend 
upon the primary battery for current, a French gentleman 
appeared in New York with alleged new and useful improvements 
in both battery and motor. He had induced a relative of mine 
(since deceased) who was an officer in one of the savings banks to 
invest in the same, and had been given the use of an unoccupied 
room above the bank for the purpose of exhibiting the apparatus. 
I was asked to call and examine this ‘‘ wonderful invention,” for, 
according to the inventor, it was one of the greatest scientific pro- 
ductions of the day. The motor did not differ in principle from 
those already invented and published, such as that of M. Froment 
or of Davenport on this side of the water. In fact it was not only 
the same in principle as that of Froment’s but nearly the same in 
construction. 

The batte 
explain it. 
motor and battery was by lifting a weight of a few 
ceiling by means of a pulley and rope, the rope being wound 
around a drum secured to the shaft of the motor. The battery 
although a secret, disclosed itself soon after the motor was started, 
in the strong nitric acid fumes it gave out, and the active manner 
in which it boiled. When spoken to about the strong odor from 
the battery which was enough to choke one, the explanation 
would generally be (with an attempt to smell): ‘‘ You smell any- 
thing?” Our report as you will surmise, was not favorable and 
we strongly warned the banker to go no further, but he had actu- 
ally become so wedded to the scheme that he would believe noth- 
ing against it and all I got for my pains was a self-satisfied smile 
and the remark, ‘‘ Well, I can believe my own eyes when I see 
that weight going up to the ceiling.” 

You will anticipate the outcome, I left them to themselves and to 
their own eyes; and after several thousand dollars had been sunk in 


, the inventor said, was a secret, and he would not 
he method of demonstrating the efficiency of both 
unds to the 


. the attempt to make the scheme practical, it was finally abandoned. 


The banker frankly acknowledged afterwards that he believed the 
whole thing was gotten up with the deliberate intention to deceive, 
So much for that wonderful motor, and the battery that was a 
secret. 

Another case, and this will illustrate how people will some- 
times put their money into a scheme, and afterwards seek advice 
in regard to it, was one which came under my notice a few years 
ago where the primary battery played a conspicuous part (although 
concealed in the cellar), and was, like the one in the previous case, 
a secret. It had for its object the production of an electric light. 
The gentleman who employed me to investigate this case, 5 
was informed, already invested something like $20,000 in the 
scheme. Knowing this I certainly expected to find something at 
least worthy of an invention. It is a singular fact, however, and 
one that I have often come across, that instead of getting full and 
reliable advice before embarking in a venture, people will often 
invest their money and then afterwards, when a sense of doubt and 
insecurity dawns upon them, will fiy to an expert. 

The object of this invention, as already stated, was the pre- 
duction of an electric light. It was exhibited in a room ordinar- 
ily used as a dining-room in a private house. There were three 
or four lights placed on the chandelier and when the current was 
turned on, they did make a brilliant and steady light while it was 
being shown. It consisted of two small carbon rods placed inside 
a glass tube, the point of contact between the carbons being 
about midway between the ends of the tube which was about six 
inches long with a bulb at the centre. The wire from the battery 
connected with the carbons, and that was practically all there was 
to the invention. The inventor succeeded even before any patents 
were obtained, with his exceeding plausibility (and he was a 
remarkably good talker) in inducing these gentlemen to put in this 
large sum of money. Why, to hear this man talk was enough to 
deceive the very elect if they were not posted, and to show how 
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easy some men are induced to invest in worthless enterprises of 
an electrical nature when in the hands of a good talker, I will 
ive an example of the way he talked—‘ Edison was nowhere. 
or years Edison had been trying to accomplish what he had 
already just „ In Edison's system enormous capital was 
required in the construction of central stations. besides the cost of 
running expenses for fuel, labor, etc.; but in his system all of this 
was done away with, and for a few cents per night a whole house 
or store could be illuminated, and the battery would run indeñ- 
nitely,” and so on, ad infinitum. All of this time he was careful 
to conceal the fact that he was using in the battery in the cellar 
electropoion fluid by the barrel and zinc by the square yard in order 
to produce the three or four lights for comparatively short inter- 
vals of time. He told the gentlemen present and myself that 
there were but four cells of battery in circuit; this to me was sur- 
prising for the amount of illumination given. By a series of cross- 
questions we finally found out just what he had. The four cells 
of battery consisted of four enormous earthenware crocks, holding 
about 25 gallons each. Across the top of each jar or crock was 
laced a bar of wood to which was secured various plates of car- 
n and zinc oe down to the bottom of the jar, so that instead 
of four cells or galvanic pairs in circuit, there were actually 
nearer 40 of very large size and the beautiful and brilliant electric 
light on the chandelier was duly accounted for. I do not suppose 
that the gentlemen who had invested their money in this scheme 
thought it worth while to even inquire about the battery. They 
saw the light, and like the banker in the former case, when he 
saw the weight go up and heard the inventor talk, they thought 
they could believe their own eyes. After the exposure was made, 
there was no more money invested in that scheme. ` 


I could give many other instances where the impostor has 


manipulated the galvanic battery to his 5 ; but as they 
would be almost repetitions of those just stated, we will pass on 
and look into some of the fakir’s work in the electric and acoustic 
telephone business. I presume there is no electrical business of 
late years which has been so thoroughly worked by unprincipled 
men as the telephone business, and in order to have a better under- 
standing of the methods of telephone sharpers, we will give a short 
résumé of the telephone situation as we understood it a few years 
ago Where important lawsuits have been going on, the amount 
fraud occasionally practiced in the attempt of one company to 
secure an advantage over another, would, if made known, be 
surprising. Bri and false swearing has often been resorted 
to in some of the telephone patent suits in Tre: Witnesses, 
experts, lawyers, and even the judge on the bench have not been en- 
tirely free from the baneful influence. J will give an instance: 
You may have heard of the man who was an examiner in the 
electrical department of the Patent Office at the time the Bell 
patent was issued, and who in later years for a certain sum of 
money made an affidavit in favor of the Bell Company setting 
forth certain alleged facts which occurred at that time, and who 
not long afterward accepted a fee from another company and 
made another affidavit setting forth alleged facts entirely con- 
trary to the first sworn to. It often happens in patent suits 
where large amounts of money are involved, the temptation is 
strong to mislead and deceive, wherever such deception will be 
of advantage. Especially was this the case in the legal telephone 
fight during the attemps made to overthrow the Bell patent b 
attempting to show that the Reis telephone would articulate. It 
was well Sows that if the telephone invented by Reis in Ger- 
many (which ante-dated the Bell by several years) could be proved 
to have talked, and to have actually produced articulate as well 
as musical sounds, it would mean death to the Bel) patent. Or if 
a telephone made exactly on the principle of the Reis could be 
shown to articulate in court, if only for five minutes, it would in 
all probability upset the Bell patent, the advantages of which 


would thus revert to public use. Hence there was abundant ` 


reason for the opponents of the Bell Company to prove if possible 
one thing or the other, and the utmost exertions were put forth. 
Germany was ransacked for relatives and those who had been 
acquainted with Reis during his lifetime, and affidavits and wit- 
nesses were obtained by the score, attempting to prove when, 
where, and how the Reis telephone talked ; without doubt many 
of these affidavits were drawn from mistaken imaginations, while 
others were but partial truth. On this side of the water numbers of 
inventors were at work struggling for the prize in their efforts to 
make the thing articulate. I well remember the experience 
Mr. Mailloux and myself had in that direction. Night after night 
we worked at our homes in Brooklyn with varying success. 
Sometimes we would succeed in making it articulate, but our ex- 
perience was, it seemed impossible to make it stay in that con- 
dition. We finally came to the conclusion that it was possible to 
make a Reis telephone talk, but it could not be depended 
upon to stay in a talking condition from one minute to 
another, and so far as my knowledge extends of this subject no 
telephone made exactly after a Reis 1 has ever been able to 
articulate for any length of time. hen they did articulate it 
was probably on account of either an extremely delicate adjust- 
ment which was only temporary, or the oxidation of the contact 
points, thus for the time creating the variable resistance which is 
the life of articulation. But we could not trust it to remain in 
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that condition over night; often did we lay it carefully one side 
after working for hours at night, feeling, that at last we had it, 
and in the morning find it as dumb as an oyster, and finally we 
abandoned the attempt entirely. 

There was one party, however (and this is more in line with 
my subject in speaking of frauds) who claimed to have produced 
a constant talking Reis telephone, and to the consternation of the 
Bell Company actually showed it in a good talking condition; 
there could be no fault found with the articulation; it did talk 
and talk well, and things for a time looked blue on the Bell side 
of the house, until one of their experts, more observing than others, 
discovered a carbon button concealed in the box and in the circuit, 
so that it was not a genuine Reis telephone that produced the 
articulation, but one witb the necessary modern improvement. 

I once had a telephone case to investigate which will show to 
what extent a fake scheme will sometimes go before it finally 
reaches its end. There were but two papers furnished me to ex- 
amine, one acopy of the patent (there was but one paent, and 
the other a copy of the prospectus. The claims of the patent 
were exceedingly limited, but the prospectus was broad enough 
to make up for any deficit in that respect. One clause in the pat- 
ent set forth that this invention was based on the undulatory cur- 
rent principle, while a clause in the prospectus stated that the 
invention was not based upon the undulatory current theory but 
apon the make-and-break principle—a square contradiction on its 

ace. 
In point of fact it did not differ only in construction to the 
Bell telephone. The parties to whom I reported did not invest in 
the scheme, but other parties did, and a company. was started. 
Their method of doing business was to manufacture the tele- 
phones here in New York, sell State rights on the patent, and 
establish local companies in cities and towns wherever they could, 
and supply them with telephones. In this way they earned in 
course of time sufficient money to pay a dividend on the stock and 
the stock advanced (a good deal of it being sold) and everything 
went on swimmingly ; about this time I was asked by the party 
for whom I reported if I had not made a mistake, and they 
inted to the fact that a dividend had been paid by this company. 
said [thought not and advised them to wait a little longer. 
The Bell Company through the slow process of the courts finally 
reached them, and they were blotted out of existence. 

A similar experience as we all know happened to a large num- 
ber of other companies who attempted to compete with the Bell 
Company. In the acoustic telephone business it seemed at one 
time as though it was infested with fakirs. There seemed to be 
stronger inducements in the acoustic field for this class of 
people even, than in the electric, especially after the Bell patents 

d been sustained by the courts. I presume one reason was, 
there was no difficulty in convincing people that there was no 
infringement on the Bell patent, it being easy to show no elec- 
tricity was used to carry the voice, and another reason was that 
an acoustic telephone when first pat up for exhibition pur 

. The voice could usually ba 
eard from 10 to 20 feet away from the instrument, and the pro- 
moter would not be slow to exaggerate these advantages and 
almost always to characterize it as fully as important and valuable 
as the Bell telephone. They would say nothing about the diffi- 
culty of constructing the wire and of keeping it in repair, and in 
most cases those investing would hardly inquire if there were any 
wire at all, when in point of fact the wire is the most important 
art of the whole business of an acoustic telephone line. The 
ifficulty of maintaining it is well known. In this respect this 
case would be similar to those above mentioned where le saw 
a weight go up, and saw a beautiful electric light. They thought 
they could believe their own eyes and when some people listened 
to the remarkable performances of the acoustic telephone they 
thought they could believe their own ears. The acoustic tele- 
phone has its place in the commercial world and in its place is 
most useful and convenient; but in the past it has been badly 
misrepresented by being exaggerated by men whose only ambition 
was to sell stock in fake companies 

We will now leave the telephone business and pass on to the: 
consideration of telegraph frauds. Some years ago a French 
Canadian appeared in Hartford, Conn., making a great stir about 
a new multiple telegraph system which he claimed to have 
invented. According to his story he could send and receive up- 
wards of 40 messages over one wire. The duplex and quadruplex 
were but child’s play in comparison, and so plausible were his 
other assertions concerning it that he su ed in interesting 
some parties and finally obtaining from them a considerable sum 
of money for an interest in the scheme. l 

For a complete swindle in every detail this beat all I have ever 
heard of in the electrical business. It was an ingenious swindle 
and in order to describe it more fully I will refer to the diagram 
on the blackboard. A few instruments only are shown but they 
will be sufficient to illustrate the scheme. Several Morse sets of 
instruments were placed at each end of a room and à wire loop 
was run to New Haven, in which wire the main battery was 
placed. From the ends of this loop, wires were branched to one 
of the two binding-posts of the instruments.; from the other bind- 
ing-post ran a wire to all appearances to the ground, but it did not 
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go there at all for it was p y broken inside of the insulating 
covering and the ends pulled apart. Another very fine wire, 
however, was connected to the bottom of this same binding-post 
at each instrument, carefully concealed, and led to the side of the 
room where it was hidden entirely from view behind the paper on 
the wall. These fine wires all connected with the opposite instru- 
ments in their respective pair at the other end of the room. The 
wire in the long loop to New Haven, as you will observe, simply 
acted as areturn ground, or oneside of a metallic circuit. Under 
such conditions the multiple scheme, as you would expect, worked 
pe: and with any numberof instruments. After the inventor 

absconded with his money, which he did shortly after he got 
it, the instruments were removed from the room, and in doing so 
the fraud was discovered, for there were the wires all carefully 
concealed behind the wall paper. 

Electrical frauds have visited the United States and plied their 
vocation from most every country on the face of the earth, but 
this man was from Canada, a country one would hardly expect to 
produce such a clever electrical swindler, and he showed a sur- 
prising nerve by going right into the heart of Yankeedom, in the 

tate of Connecticut, where the people’s reputation for shrewd- 
ness is so well known that it has n said, in order to dispose of 
some of their products such as wooden nutmegs, etc., they are 
compelled to go outside of the State to do it. During my sojourn 
in Canada for the t four years I have met but one or two who 
could be termed electrical fakes and they came from the States. 
Another phase of electrical frauds may be illustrated in a recent 
exhibition of a scheme in Boston. 

The invenjor showed a battery of peculiar construction; to the 
zinc pole of which was attached a wire leading out of doors to a 
lightning rod a short distance away. The wire from the other 
pole 58 the battery went somewhere, but supposedly to go to the 
ground. 

The object of the scheme, according to the inventor, was to 
produce a constant and unlimited supply of electricity from the 
air. To show the 5 of the scheme a motor was 
ee in circuit and it ran as though it would burst; an ordinary 

orse sounder was tried and that worked as though it would be 
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Scorr's ‘‘ ELECTRICO” HAIR BRUSH, WITH STEEL WIRE EXPOSED. 


torn to pieces. Mr. Frank Pope examined the scheme but was not 
allowed to look into it thoroughly and he said he couldn’t tell just 
where the fake was, but it was there somewhere, and he advised 
the capitalist who was with him and who was in the electrical 
business to get some of his electricians to try and duplicate it if 
they could. I am sorry this scheme was not unearthed, for I be- 
lieve it would prove an important addition to this paper. 

As aconclusion to this list of electrical fakes we will now con- 
sider the medical of the business. Here we find among the 
so-called electrical appliances, such as belts, hair brushes, corsets, 
etc., gross imposition is practiced under the name of electricity 
upon the public and has been for years. There is hardly a com- 
plaint in the human calendar of diseases that these things, ac- 
cording to flaring advertisement and circulars, will not cure. To 
show to what an extent this imposition is practiced at the present 
day I will read an extract or two from a full-page advertisement 
taken from one of the most highly respectable magazines in this 
country : 

Disease is the result largely o: depleted nerve force and demagnetized blood. 
These electro-magnetic co (the maker's name is here mentioned), belts, in- 
soles and appliances have been demonstrated to be the best agency yet vered 
for preven this depletion and de etization as well as restoring such 
forces when lost. These garments are u e any uther device for electrifying the 
system or charging it with magnetism. As a force it is self-supplying, retain- 
ing its virtue for 1 and invariably benefits. These appliances so electrifi 
can always be relied upon. 


These appliances promptly annihilate those weak and languid feelings, ex- 
terminate rheumatism from the 1 and promptly cure the above-named 
disorders. They are light and com ortable to wear, and are guaranteed to im- 

rceptibly generate a mild continuous current of electro-magnetism, all-healing 

n ite effect. Suey differ from the so-called electric and ‘galvanic belts which 

are usually worthless and which create sores on the body, leading to blood-pois- 

oning. Beware of them and see that you get this one (our special make) with 

silver compass free. Ours are truly electro-magnetic, as any tyro in electric 
therapeutatics will inform you, and are absolutely reliable. 


You will note the attempt is made here to work in magnetism 
as a curative property. Except where steel magnets are concealed 
of which I shall speak later), there is not one particle of mag- 
nanm ee by the action of a so-called electrical appliance 
of this class, 
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_ This is a point to which I wish to call special attention. Elec- 
tricity properly controlled and applied is capable of wonderful 
effects in the relief and cure of a large number of diseases, and 
its legitimate use is increasing daily in the practice of the most 
enlightened and scientific practitioners of the e. In fact, 
hardly a practicing physician of any repute can be found who 
has not his medical batteries, some of them costing hundreds of 
dollars, with all kinds of electrodes, some of which are as in- 
genious in construction as they are humane in ved pase 

It is just this point that the swindlers of to-day lay hold of 
and turn to their own purposes. They designedly confound elec- 
ricity and magnetism, and by a skillful interchange of terms 
they peu in the public mind the same confusion. In many 
cases where they claim that magnetism is generated by their ap- 
pliances there is no magnetism at all ; and in others where they 
claim that there is electricity there is magnetism. But this mag-. 
netism is not the result of any inherent virtue, it is the result of 
a smart piece of chicanery, in which the concealed magnet and 
the compass needle play the principal part. I claim, therefore, 
that in any event it is wrong and misleading to attempt to con- 
found magnetism with the curative properties of electricity. 

I have yet to learn the first case where magnetism, either 
strong or weak, has ever produced any effect either beneficial or 
detrimental upon the human system. Night after night for 
months I have been in the 5 of the most l dyna- 
mos (as have thousands of men in the many electric light sta- 
tions all over the world) where magnetem of the strongest kind 
permeates every bone and fibre and tissue of the body, and yet, 
so far as any effect either good or bad on the system goes, one 
would never know he had been in the magnetic field, and he 
would not notice it unless he found his watch stopped. To the 
best of my knowledge and belief there is absolutely nothing in 
the human anatomy that can be acted upon bya magnet. Of 
course, if a child swallows a mouthful of tacks or a paper of 
needles, there is something inside of the child upon which mag- 
netism will act, but not otherwise. 

What physicianof any reputation has ever been known to at- 
tempt to belles magnetism, or to recommend the use of electric 

ts or the like? On the contrary every reputable 
poyacien with whom I have talked on the subject has 
enounced them as worthless. Let us go a little further 
into this subject, and see how some of these things will 
bear the light of an investigation. We will first consider 
the so-called electric hair brush. I have thought best 
to purchase one of these brushes so that we can just 
see how they are made and to prove the assertion that 
so far as any curative property is concerned they are no 
better than any ordinary hair brush. I will first read 
an extract or two from the directions pasted in the box 
in which it comes: 

Cures headache in five minutes; cures neuralgia in five minutes; 
restores the hair, prevents baldness. The Odic force” can always 
be tested by moving the brush near a compass. This power is so 
strong that if the compass is placed upon a thick book or table and the 
brush is moved a circle beneath the same the power will pass through the 


intervening table or book and cause the needle of the compass to rotate rapidly. 
A silver compass of considerable value accompanies cach brush. 


Now this brush I have does deflect the compass needle just as 
stated, but the real cause is very different from the ostensible one, 
and instead of any Odic force (whatever that may be) or any 
electricity having anything to do with its deflection, the state- 
ment is false, as I shall prove. I have taken pains to dissect the 
back of this brush and we find just what we expected to find. 
Embedded in the material of which it is composed is a steel mag- 
net. That, and that alone, is the cause of the sa ee needle 
moving towards the brush when brought near it. hen I pur- 
chased this brush I was told that the movement of the needle 
proved that the brush was charged with electricity, and I have 
no doubt everybody else is told the same thing that buys une. 
Lou will notice this magnet is made of a piece of steel wire in the 
form of a double loop and extends nearly to the end of the handle. 
The only electrical effect possible that can be produced by the 
use of this brush is static, and even under favorable conditions of 
the atmosphere, the greater part of such very small amount of 
static electricity as might be generated while the brush was bein 
used would imperceptibly pass off the earth through the han 
and arm and body of the user, leaving them no more benefited 
by its use than if they had used any other hair brush. 

Electric corsets are another deception. How is it possible, I ask 
you, for such a thing to be of the slightest use electrically to the 
wearer when they are not even worn next the skin. The magnet- 
izing of the steel ribs as is often done is of no use whatever 
as to any beneficial effect upon the wearer. Another of these 
precious frauds is the electric garter.“ I have seen advertisements, 
as no doubt many of you have, where the use of electric Karor 
are guaranteed to give a more shapely form to the limbs of ladies. 

The aT of such an appliance is too apparent for comment 
but it is really too bad to disappoint and deceive the ladies in a 
case like that. What swindle under the name of electricity will 
not be attempted next? Why don’t they get up an electrical hat 
band guaranteed to supply a lack of brains or furnish new ideas 
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to those that wear them, yet would not such a thing be just as 
reasonable as some I have stated ? 

As an answer to some of the reckless statements which appear 
in advertisements and circulars, some of which I have mentioned, 
in regard to electric belts and other appliances I will quote an 
authority and read some extracts from la Rive’s ‘‘ Treatise on 
Electricity.” De la Rive was at the time of wri his work a 
member of the Academy of Sciences, and also of Medicine, of 
nearly every large city in Europe, so that he is an eminently quali 
fied authority to pass judgment on these appliances. ter ex- 
plaining the construction of the electro-galvanic chains and belts 
of Golberger, and of Pulvermacher, he says: 


We do not very well understand the effect of this ent by virtue of 
which the current is scarcely to circulate in the chain without . at 
least in a very sensible manner, some part of the body. For not even a derived 
current can be obtained on account of the imperfect conductibility of the skin. 
Moreover, no very ve has proved the efficacy of this later mode of ap- 
„ upon which experience has not yet decided. And again, We do not 
that there may be a production of currents in these ap ` 

the galvanometer indicates their presence ; but they are very feeble currents ; 
and we do not see what advan can be presented by these arrangements 
which at the very basis rest on ideas of the electricity of contact. 


My wonder is that the electrical journals have not been more 
outspoken in showing up these frauds upon the pane The pub- 
lic would naturally look to such a source for information of this 
kind, snd these journals are not handicapped as others are by 
being paid for fat advertisements, for it is the uninformed public 
on electrical matters that they desire to reach; so they use the 
daily press and weekly and monthly publications to make known 
their wares. In summin upinis whole matter of electrical 
appliances, it seems singular that they have been allowed to exist 
so long, especially the hair brush; one reason may be that the 
% public love to be humbugged ”—but there is a limit to all things, 
and I predict, as electrical knowledge is being more and more 
disseminated by such institutions as Columbia College, it will not 
be long before people will understand the truth in regard to 


them. 

Although I have touched upon but a few frauds and decep- 
tions as practiced in the electrical business, I am aware of there 
being many more which would prove interesting were it not for 
the risk of tiring your patience. I have no doubt there are those in 
this audience who remember the electrical sugar refining frauds 
of a few years ago. Also the motors of Paine, which for many 
years continued to deceive ple. Also much might be said of 
the tapping of telegraph wires leading to race courses, and the 
ingenious electrical devices and methods for supplying stock 
quotations to bucket shops in Wall street. Aleosome of the so- 
called telegraph schools, where young people are induced to pay 
their money with.the promise of a situation as soon as competent. 
This class of fraud cannot be too strongly condemned. 

In concluding this paper I cannot refrain from expressing a 
few words as to the position of the capitalist or investor in regard 
to new electrical inventions. In the few instances cited I have 
endeavored to illustrate how easy an investor may be deceived. 
It may be fairly asked by some, ‘‘ Has the investor then no protec- 
tion from the designs of a dishonest promoter, or from the mistaken 
though honest inventor?” I answer, he has. There are plenty 
of good, honest and capable engineers, in this and other cities, 
who, for a reasonable fee, will investigate and report upon any 
new scheme if they are only applied to. Some of these engineers 
are peculiarly fitted to give advice and opinions in certain branches 
of this business by reason of their long experience in such 
branches, while others have had experience, more or less, in all 
of them. Besides these individuals, there are now lately estab- 
lished in ‘this city electrical firms composed of men of unques- 
tionable reputation and standing, who make it their business to 
investigate and report upon any electrical invention ; and I claim 
that there is now no excuse of an investor being deceived where 
suck facilities exist for obtaining correct information upon elec- 
trical subjects. Would a man afflicted with disease undertake to 
cure himself if he knew nothing of the study of medicine, or 
would a man having an important lawsuit on his hands undertake 
the management of his own case if he knew nothing of the prac- 
tice of law? Onthe same principle, then, an investor takes a 
large risk if he depends on his own judgment while placing his 
money in alleged new electrical enterprises. On the other hand, 
9 8 investment of capital in 5 1 has 

ught large returns to a great many e, and in very man 
cases handsome fortunes have been realized: As an evidence of 
this fact, we have but to point to the marvelous success of the 
bell telephone, also the electric light (both arc and incandescent), 
also the electric railway. Besides these great industries, there 
is noend of less important schemes varying in value according 
to their commercial usefulness, and almost every day something 
new in the electrical line is being discovered. 

In this paper I have endeavored to interest you by pointing 
out the methods of unprincipled people in the electrical business, 
and I have also 5 to make clear the importance of in- 
vestors seeking good advice before placing their money in elec- 
trical schemes. If I have succeeded in these two points then the 
prime object of my paper is effected. 
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The paper was followed by a very interesting and amusing 
discussion, in which Prof. Crocker, Dr. Laudy, and Messrs. R. 
W. Pope, T. C. Martin and G. H. Guy participated. Several 
frauds and fakes were named, and Mr. Guy, as secretary, read a 
letter from one innocent who was being imposed upon by some 
persons advertising under the name of the society, and who 
abr a long list of swindles of which he had been the willing 
victim. 


THE PROBABLE FUTURE OF CONDENSERS IN 
ELECTRIC LIGHTING.’ 


BY JAMES SWINBURNE. 


Ir is always difficult to foretell the future in electrical engi- 
neering work, but it is sometimes interesting to try to see in what 
direction developments are like to take place. . 

The first idea of the use of condensers was to employ them 
like storage batteries, and mention is frequently made by the 
early electric light patentees of their proposed use in this way. 
It is needless to remark that these inventors had not the most 
remote idea of the vast electrostatic capacities needed for storing 
by the hundred ampere hours. 

The project of using condensers instead of transformers is by 
no means dead. It has been recently taken up on scientific 
principles by Mr. Doubrava. As soon asa condenser is charged 
and discharged rapio enough its size becomes manageable, and 
Mr. Doubrava is therefore working out a system in which con- 
densers take the place of converters. This development is in 
good hands, and need hot be discussed further. One great diffi- 
culty is in charging condensers with direct currents. A con- 
denser of the capacity of a farad charged with one volt contains, 
if the expression be allowed, only half a joule. If a condenser is 
charged by being connected to leads at one volt half a joule is 
wasted over resistance and the other half is stored. The onl 
way of charging the condenser without loss is to connect it wit 
an electromotive force which is gradually rising. Similarly, in 
discharging, the electromotive force must fall gradually. This 
condition is not at all difficult to attain. 

The test development of the use of condensers will prob- 
ably be in connection with alternating currents. It is doubtful 
whether ingenuity will ever design an arrangement of condensers 
that will take the place of transformers in practice. In one 
sense there is better material to work upon. A transformer is 
always inefficient on account of hysteresis. The loss by ‘‘soak- 
ing in” may be taken as analogous to the loss by hysteresis, but 
it is infinitely less in comparison. For instance, a condenser 
that takes 2,000 volts and 10 am has a loss which is too low 
to measure—that is to say, it is less than 5 or 10 watts. This loss 
is proportional to the size of the condenser, so that small sizes 
are just as efficient as ange. In transformers this is not the 
case. A 100,000 watt transformer has a loss of from somewhat 
less than 1,000 up to about 5,000 watts, according to the design, and 
if the 100,000 watts is made up of a number of small ormers 
the loss is much greater. 

The uses for condensers are already developing. In the first 
place, they can be used to supply magnetizing or exciting cur- 
rents to all sorts of machinery, and also to apparatus that takes 
lagging currents. It must be remembered that the magnetizing 
current in any receiving apparatus means a demagnetizing cur- 
rent in the generator. As an sana a that will soon be common, 
and is also striking, we may take that of running arc lamps off 
100-volt circuits with choking coils in series with them. As far 
as the lamp is concerned, there is no better arrangement than 
running it off a 100-volt circuit with a choking coil in series 
with it to reduce the terminal pressure to about 80 volte. If such 
a lamp takes 10 amperes, the apparent power taken is 1,000 watts, 
but the real power is probably less than 800 watts. The dynamos 
at the station have thus to supply large idle currents. These 
not only lead to armature heating, but also demand extra excita- 
tion. If many arc lamps are used, more dynamos become neces- 
sary, as no machines will stand three times their normal armature 
currents, even though they are out of step with the electromotive 
forces. Such currents, therefore, lessen the plant output, or, as 
it is often loosely called, the plant efficiency.” To overcome 
this trouble all that is necessary is to place condensers in shunt to 
the choking coils and lamps, or in shunt to the high-pressure 
leads. The last arrangement is best, as it admits of arranging 
the condensers at the central statiou. In addition to this, con- 
densers for 2,000 or 1,000 volta are easier to make than those for 
100 volts. Condensers for such low pressures cost too much in 
tinfoil, and are somewhat bulky, because the dielectric has to be 
made thick in proportion, to make certain of the absence of flaws. 
At present comparatively few arc lamps are run in this manner, 
but that is because nearly all the alternating current systems now 
in use have small transformers in houses and high-pressure mains 
about the streets. It is probable arc lights will be run off 100-volt 
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circuits with choking coils, and condensers will be required at the 
stations. Of course there is no reason why arc lights should not 
be run off high-pressure circuits by means of constant-current 
transformers. This system has never come into use in this coun- 
try, probably because the low cost of this method is not generally 
appreciated. 

It may be well to give some idea of the size of a condenser, 
One cubic foot of condenser will take about 2,000 volts and 5 am- 
peres, or 10,000 apparent watts. With higher preseures the vol- 
ume necessary is slightly less, and with low pressures the size in- 
creases. Below about 500 volts the bulk increases rapidly, as the 
valume of tinfoil is greater. The cost, therefore, increases too. 
It is possible to make condensers very much smaller than this; 
but while they are new it is best to allow a large factor of safety. 
Choking coils and constant-current transformers for arc lamps 
are not the only things requiring exciting currents. Transformers, 
especially if made with open iron circuits, take idle currents, 
and this can be supplied in the same way. Nearly the whole of 
an open circuit exciting current can be supplied by condensers. 
There is always some left over, because the electromotive force 
never varies exactly harmonically. Even if it did, there is some 
loss in the iron, so the no-load current cannot be reduced to 
nothing. In a closed circuit transformer the no-load current is 
less to begin with, but the active component is much greater, so 
that it cannot be reduced so much by condensers. It can generally 
be about halved. 

The next use, which is analogous to those already described, is 
in connection with motors. Of course it is a little difficult to say 
what the alternate current motor of the future will be like. If it 
is a synchronizing machine, with the magnets excited by a direct 
current, it may take a leading or a lagging current, or one in step 
with the pressure. If it has field magnets excited by an alternate 
current it will take a lagging current, and condensers will be 
necessary. Nearly all the multiple-current motors take large ex- 
citing currents, so condensers will be necessary in their case. 
Take the case, for instance, of the Dobrowolsky 2 h. p. motor, as 
it is the only case whose figures have been published : at no load 
it takes 70 volts and 30 amperes at 35 periods per second. This 
current is presumably in each of the circuits, so that the apparent 

wer is 4,200 watts; at full load it takes 70 volts and 100 amperes 
in each circuit, or 14,000 apparent watts. It, therefore, requires 
two condensers to reduce the apparent watts to about a tenth of 
these values. The enormous exciting current taken by this form 
of motor is one of its greatest disadvantages. A condenser to 
supply 14,000 apparent watts at a frequency of 35 would have a 
volume of four cubic feet. If the frequency is raised to 100 the 
exciting current increases at approximately the same rate, and so 
the condenser remains the same size. As there is some difficulty 
in making large low-pressure condensers, it is best from that 
pons of view to put the condenser on the high-pressure side of the 
ransformer. This, unfortunately, demands that the transformer 
should be 10 times the size. Thus, a 2 h. p. motor of this type 
would demand a 20 h. p. transformer at a frequency of 35, or a 60 
h. p. at 100 periods per second. The transformers are nearly the 
same size in these two cases. The enormous size of the trans- 
former is a great drawback to machines excited by alternate cur- 
rents, and, unless multiple-current motors can be greatly im- 


FIG. 1. 


proved, this fault alone will be enough to render them useless for 
most work. 

So far the condenser has been described as arranged in shunt 
to the circuit containing self-induction. It has then no effect on 
the circuit with self-induction, but affects the dynamo. In fact, 
it supplies exciting current instead of letting the dynamo supply 
it. The self-induction can, however, be counteracted by arrang- 
ing capacity in series with it. For instance, suppose the alternate 
machine is made like one for direct currents, except that the field 
magnets are laminated. Suppose the machine in question is a 10 
h. p. motor for 100 volts. If the field magnets are wound to suit 
100 volts on a direct-current circuit, they will be only very slightly 
excited by the alternating pressure. If the number of turns is 
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much reduced and the diameter increased, full excitation will 
eventually be reached, but the current will be enormous. For 
instance, if the magnets take two amperes on a 100-volt direct- 
current circuit, the loss in copper is watts, but to drive two 
amperes through the inductive circuit with an ‘alternate current 
would probably need something like 5,000 volts. If a tew turns 
of large wire are used instead, the full excitation will probably be 
reached with about 100 amperes. Not only is the exciting cur- 
rent enormous, but the armature current is not in step with the 
field induction, so the output is lessened from this cause too. M. 
Leblanc was the first to point out the way to overcome these 
troubles by the use of condensers. A condenser may be put in 
series, of such a capacity that at the frequency employed the elec- 
tromotive force of the condenser is always exactly equal and 


opposite to that of the self-induction of the magnets. This con- 
dition can only be attained approximately, as the pressure does 
not vary perechi harmonically. If it did, all the electromotive 
force of the supply circuit would be spent on resistance, so that 
the same current would be 5 as if the magnets were ex- 
cited by a direct pressure. The field induction is then in step with 
the electromotive force, so that the armature current is 80 also. 
and the power taken by the motor is found by multiplying the 
pressure by the current. 

Messrs. Stanley & Kelly have designed and worked out a mo- 
tor on this principle. It is constructed like an ordinary direct- 
current shunt motor, but has laminated field magnets. A con- 
denser is arranged in series with the magnets. This motor has 
some drawbacks. In the first place, if the field magnets and 
armature are on a 100-volt circuit, the pressure on the condenser 
and on the field coils will be something like 5,000 volts, and this 
might make the motor too dangerous for admission to private 
premises. Of course this depends on the size and design of the 
motor. It may be possible to design a machine with much lower 
condenser pressure. The loss by hysteresis in the field magnets is 
also necessarily large ; but that is not such a serious matter in a 
motor as in a transformer, which is on all day and all night. The 
next trouble is sparking at the brushes. The armature coils are 
short-circuited just at the time of the most rapid change of field, 
so that there is a large current in the short-circuited section. I 
would suggest that this trouble can be overcome by winding the 
armature with two separate circuits in parallel. The brushes then 
collect from both, but never short-circuit any of the sections. 

The Tesla motor, as is well known, demands two or more cur- 
rents differing in phase. Two currents differing a quarter of a 
period will do. At first special 8 with double armature 
circuits were used as generators, but several arrangements in- 
volving condensers have been ale sacar The first experiments of 
this kind were probably made by Prof. Ayrton and Dr. Sumpner. 
They had a small Tesla motor some years ago, but made up some 
arrangement with self-induction and capacity so as to split the 
single into a double current. The experiments have not been 
podana so I do not know what the exact arrangement was. 

. Tesla has designed numerous arrangements himself ; but the 
most complete investigations have been made by Messrs. Leblanc 
and Hutin, and those interested in this subject will do well to read 
the able articles in the Lumière Electrique which have been ap- 
pearing recently at short intervals. These authors have gone 
most carefully and exhaustively into the whole subject of alter- 
nate-current motc rs of all sorts, and their papers are very sug- 

estive. Fig. 1 shows a very simple arrangement due to them. 

ne field magnet circuit E E has a condenser in series with it. Its 
current and induction are therefore in step with the pressure, and 
the wire used is the same as for direct currents under the same 
pressure. The other magnets A A, however, are wound with few 
turns of low-resistance wire B B, and take a large current, which 
lags practically a quarter of a period behind the pressure. In all 
practical cases the lag can be adjusted to a quarter of a period by 
using a condenser of the right capacity in the first circuit. 

It is to be feared that there will be great difficulty in work- 
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out this system to be right at various loads. As the load increases, 
an active current should flow in both circuits. The circuit with 
the condenser in series with it cannot take its load current, so that 
the full load output of this form of motor may be little more than 
half that of a double-current motor of the same size. It is prob- 
able, however, that the ingenuity of Messrs. Hutin and Leblanc 
in France, or Mr. Tesla in America, may overcome this drawback. 
A multiple-current motor is, however, thus obtained, which will 
work on ordinary supply circuits Only one of the sets of m 
nets takes a large idle current; but to avoid troubles from this 
a second condenser G in shunt to the mains C O or to the trans- 
former that supplies the motors is advisable. This condenser is of 
the same cubical contents as the first, but unless arranged on the 
high-pressure side of the transformer it is designed for a much 
lower pressure and for a correspondingly larger current. By this 
means a self - starting motor can be obtained which has no brushes, 
which works on an ordinary supply circuit, and which gives full 
torque on starting. It has, however, the same drawbacks as the 
type first. descri The dangerous pressure on the field coils of 
e first circuit may be reduced by arranging the magnet coils in 
small portions alternately. If the fields take 5,000 volts to drive 
the exciting current through, say, twelve coils, the coils and por- 
tions of the condenser may be arranged 5 so that the 
maximum pressure is just over 400 volts due to the condensers. 
The fall over the resistance of the circuit is out of step with this, 
and may therefore be neglected. Mr. Tesla has also patented an 
arrangement on the same principle as Messrs. Hutin and Leblanc. 
He uses one field circuit partly as a transformer to transform up, 
and then places the condenser F in the secondary circutt D E D E. 
This seems rather to increase the difficulty arising from the very 
high pressures resulting from arranging condensers and induction 
series. His arrangement is shown in Fig. 2. He has also 
put a condenser in the armature circuit. but it is difficult to see 
the inventor's object in this. Whether this form of motor is 
the motor of the future or not is difficult to say ; but if it is, the 
number. of condensers required will be considerable, so we are 
justified in discussing it at some length in this article. 

There is still another possible use for condensers, and that is 
for exciting dynamos. An alternate machine may be regarded as 
made up of two elements. One has constant induction. and is 
called the field magna ; the other is variable, and called the 
armature. The field magnet may be excited by a direct current 
round it, or by an alternate current in the armature which is di- 
rect relatively to the field, because the armature changes position 
while the current changes its direction. As far as copper in the 
machine goes, it is cheaper to excite the fields by arranging the 
machine so as to have considerable armature reaction, and excit- 
ing by means of a condenser. Suppose when the field has its own 
coils the current density and weight of copper is the same in the 
field magnet and armature ; if the field coils are removed and the 
condenser applied, the armature copper need not be doubled; it 
will carry the current at the same density as before, if the copper 


is increased in the proportion 4/2:1. The total power wasted is 


then lees than before; in fact, if the armature copper is not in- 
creased at all; the loss of power in the armature alone when the 
condenser is used is the same as that in the armature and field 
magnets together, with separate excitation. By the use of a con- 
denser, cheapness, or higher efficiency, or a compromise of these 
can be obtained. The condenser itself is generally much cheaper 
than an exciter, and is of course very much more efficient. 
An alternate machine with a condenser follows practically the 
game laws as a shunt-wound dynamo, but it has only one copper 
circuit, and no commutator. 

Perhaps enough has been suid to show that condensers may 
have a large future. New possibilities are appearing every day, 
and there is no saying what combinations of capacity, self-induc- 
tion, and resistance may be invented during the next few years. 


CALENDARS FOR NEW YEAR. 


We have received a number of fine calendars for the New 
Year, and are making an sesthetic and effective disposition of 
them in our offices. Among them we paar mention one from 
Mr. H. T. Paiste of Philadelphia, who, it will be remembered, has 
issued some very choice examples of time literature. We have 
also two calendars from the Commercial Cable Co. and the Direct 
United States Cable Co. The former is large, with a sheet pad; 
the latter has a leaflet pad, one leaf for each day. Pettingell- 
Andrews Co., of Boston, issue a large sheet calendar with big 
figures. The Bubier Publishing Co., of Lynn, is more modest in 
the proportions of its calendar, which is ornamented with a 
chromolithographic snow scene. The Ashton Valve Co., of Bos- 
ton, have published a very tasteful calendar prepared for them by 
John A. Lowell & Co., who have put on it one of the finest 
*‘smooth” etchings. The Standard Paint Co., of this city, have 
sent us some charming little calendars for the pocket. They are 

5 on tortoise shell, and are as useful as they are 

i i7. They are certainly P. and B.”—being both pretty and 
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THE HUM OF MOTORS. 


For the benefit of Mr. Binney, I will somewhat further eluci- 
date my theory of the cause of humming in motors. 

Sound, as any one at all acquainted with physics knows, is a 
mode of motion produced by a peculiar vibratory movement of 
matter, and is transmitted by any conducting medium to the 
drum of the ear, and thence by auditory nerves to the brain where 
it is recognized as sound; and not, as Mr. Binney says, set up 
by some force or forces other than those derived from motion.” 

I made the statement in my article that the movement in the 
armature was a progressive, undulatory movement of the iron ; I 
should have said a progressive, undulatory movement around the 
circumference of the ring, not a progressive movement of the fron ; 
that is, the iron does not progress, but simply has a progressive 
movement, as on waves of water the water does not 
simply the movement. Mr. Binney seems to be unaware that all 
wave motion is p ive. 

The intensity of attraction on any particular spot of the cir- 
cumference of the ring, as it is revolving, is constantly varying, 
producing a vibratory movement of the iron and a progressive 
wave-like motion around the ring. The vibratory movement of 
the iron produces also a vibratory movement of the air surround- 
ing it, which air transmits the vibration to our ears and we 
recognize it as sound. The wave-motion around the ring is 
undulatory and transverse to ita line, or direction of pro ion 
and is not sound (and [ never claimed it was); whereas the vi- 
bratory movement of the iron transmitted by the air is longi- 
tudinal to its direction of propagation and is sound. 

If Mr. Binney doubts the slightness of vibration being able to 
produe the oann Ai ene x 5 9 to notice 
the phonograph in whic e little g iap pears 
motionless, and Pik we know it vibrates and produces sound: 
Perhaps it would be easier for Mr. Binney to understand the 
action if he would imagine the poles to revolve about the arma- 
ture, which would produce the same result. 

I should be pleased to know what the more admissible 
theories, already somewhat numerous,” are. 


CHAS. J. HAYES. 
Detroit, Mron., Dec. 24, 1891. 


MR. STUART AND REACTIVE COILS. 


THE letters by F. L. P. and Prof. Elihu Thomson, in your 
issue of the 16th inst., both take me to task for saying, in my 
article on ‘‘ Reactive Coils,” that Prof. Thomson first stated that 
if a magnetic field cut or is moved across a conductor, a current 
of electricity will be generated in the conductor. 

Regarding the references to Faraday's Experimental Re- 
searches made by F. L. P., all I have to say is, that the prin- 
ciple” is not stated therein. But I am aware that the principle 
was many years ago. I do not remember that I have ever 
heard it stated except by Prof. Thomson, However, I am willin 
to be corrected by such eminent authority as Prof. Thomson, and 
the matter cannot, probably, be better stated than in his own 
words: “ Any one who is familiar with the work of Faraday 
and others will understand that the principle was known many 
years before I was born, and is a fact so self-evident that no 
statement of it would be required,” etc. ' 

Concerning Prof. Thomson’s next point I desire to say, first, 
that I am aware of the nature of his patent, No. 428,647 ; secondly, 
that I knew of the apparatus he mentions he had in his house in 
Lynn, and have myself operated the same; and thirdly, that I 
was aware of the problematical” efficiency, so called, of reactive 
coils when used for such purposes. 

Prof. Thomson's patent does not describe such a device as the 
Ries regulating socket. The device used by Prof. Thomson in 
his house in Lynn was not such a device as the Ries regulatin 
socket. Nor was I considering who was the original inventor o 
the device. 

In my opinion the Ries regulating socket is one of the most 
interesting applications of the reactive coil. I first saw this 
socket at the Montreal Exhibition last September. Since then I 
have seen it tested, and I was surprised to find its efficiency so 
high. My remarks on it were made because Idesired to name 
an application of the reactive coil of the most general interest 
and usefulness. 
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The patentability of the Ries regulating socket is a matter of 
opinion which I will not attempt to discuss. It seems to me as 
worthy of a patentas many other patented devices—as worthy, 
for instance, as some of the re ting coils of the Thomson 
Electric Welding Co. 


. OTIS K. STUART. 
PHILADELPHIA, PA., Dec. 28, 1801. 


IRON ROOFS FOR LIGHT AND POWER STATIONS. 


WHEN building an electric light or power pan, one of the ob- 
jects in view is to have its construction as fireproof as possible. 

n order to secure this I know of four stations where iron roofs 
have been placed. These answer very well in the warm weather, 
but as soon as it becomes cold, very rapid condensation is the re- 
sult and if not remedied very serious troubles may be caused by the 
water falling on machines, switchboards, etc. I know of one 
lighting station in particular which I visited during cold weather 
and found that wooden sheds had to be built over the machines 
in order to run them. I would ask through your numerous 
readers the best means of obviating this trouble, as it appears to 
me to be one of no little importance. 

It may be a little difficult with the so-called iron bridge” roof, 
but by placing a light woodwork under the rafters I should say 
it wouid answer the purpose with the least expense. Trusting 
you will give this a space in your valuable columns, 

ALFRED E. BRADDELL, 
Electric Inspector, Underwriters’ Asso’n., Middle Dept. 
PHILADELPHIA, Dec. 29, 1891. í 


REACTIVE COIL IN A KEYLESS SOCKET. 


I have read with interest the various articles in regard to the 
reactive coil as used with a socket for the regulation of an indi- 
vidual lamp. It may be interesting to note that in the early part 
of 1889, when manager of the Gardner (Mass.) Electric Co. the 
writer made a small reactive coil and attached same to a keyless 
socket. This device was attached to the wiresin the house of the 
vice-president of the Co., and turned down and up a lamp 
screwed into the socket. Owing to other work pressing this was 
laid aside to await a more favorable opportunity for placing it on 
the market. The opportunity never arrived however. 

EUGENE T. CARPENTER. 

Foros VıLLAGE, Mass., Dec. 26, 1891. 


Society and Club Notes. 


PROF. J. P. BARRETT BEFORE THE CHICAGO ELECTRIC CLUB. 


A paper was read by Prof. Barrett before the Chicago 
Club on aniey 4, on Electrical Exhibits at the Columbian 

position.” ith regard to electric light and power, he stated 
that about 25,000 h. p. will be utilized in the shape of current in the 
building and grounds. He said that an important part of the 
electrical exhibit would be the original models and apparatus of 
some of the greatest inventions. As to prizes and awards, he 
Temarked : 

“It is not contemplated by the National authorities of the 
Columbian al REEE to offer awards which would have so great 
an intrinsic value as to attract exhibitors, but it is contemplated 
to make the standard of excellence so high that the bare accept- 
ance of an exhibit by a department will be a lasting and distin- 
panion honor. In the Electrical Department, the space available 

or exposition purposes will be so small as compared with the 
demand, that the greatest judgment will have to be brought into 
play to decide what exhibits are worthy of a place and what will 
ve to give way. It will be impossible to accept all. Therefore 
‘the presence of an exhibit in the Electrical Building will be a 
-testimonial of its unusual merit. The awarding committees have 
determined to have full and exhaustive tests made of all ma- 
chinery in competitive exhibition, by the juries of the different 
departments, and to publish these tests and the jury findings, at 
the close of the exposition, under the authority of the National 
Commission.” 


NATIONAL ELECTRIC LIGHT ASSOCIATION. 


Wok is being actively pushed for the convention at Buffalo 
next month, and there is promise already of good papers and a 
large attendance. One of the gentlemen who will contribute to 
the proceedings is Mr. Erastus Wiman, whose subjoined circular 
letter explains itself : 


“ Having had the honor of being ally designated by Mr. C. R. Huntley, 
president of the National Electric che Asescintion to address the next con- 


calling forth enthusiastic applause. 
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vention at Buffalo, on the special 8 of the financial side of electric lighting, 
I am desirous of all the help I can get to make a careful and strong presentation 
of the merits of this class of property. There is believed to be In the public 
mind, and especially in financial circles, a wing prejudice adverse to securi- 
ties es. It would seem important at this juncture 


Hence, it would bev esirable if I could be placed in possession of instances 
of succeasful companies, with particulars of the amounts of their stock, the 
length of time before dividends were paid, and the amounts regular realized, 
cost of maintenance, and such other facts as can be readily got together. Some 
special instances of very successful concerns are parti wished for, and 

history of companies which have not at first been su but which have 
since been rescued from insolvency by A management; also any facts relat- 
ing to combinations between gas and electric light companies, and how best it 
can be Seem to ha ything f that kind and 

a ou bappen ve aD o and can send it for me to Mr. 
George F. Porter, 136 Liherty street, New York, I shall be much indebted.” 


NEW YEAR'S EVE AT THE NEW YORE ELECTRIC CLUB. 


THE entertainment at the New York Electric Club on New 
Year's Eve was voted a great success by all who participated in 
it, and the club house between 7 P. M. and 1 A. M. was visited 
about 150 members. A most interesting and sag Nhat address on 
various features of journalism was delivered by Mr. Joseph How- 
ard, Jr., a member of the club, and one of the most celebrated 
correspondents in the country. The address abounded in remi- 
niscences of the elder and yoo ai pennon, Horace Greeley, 
Henry J. Raymond, Henry Ward er and others, and bristled 
with anecdotes and epigrams as well as with many well-directed 
criticisms on the less admirable aspects of modern newspaper 
-work. Mr. Howard was listened to for over an hour with the 
deepest attention and received a warm tribute of applause. 

e musical part of the entertainment was begun by Mr. 
Alfred Griinfeld, Imperial Court pianist of Vienna, 
rendered a fantasia on the themes of Lohengrin and Tannhauser. 
The delicate touch of Mr. Grünfeld in the piano and pianissimo 

and the feeling and expression infused throughout his 
rendering were remarkable, and called forth well-merited ap- 
lause. e was followed by his brother, Mr. Heinrich Grünfeld. 
perial Court violoncellist, of Berlin, who played a ‘‘ Romanza,” 
composed by Mr. Alfred Grinfeld. In response to a hearty 
encore, Mr. Grinfeld played the Golden Wedding,” by Gabriel 
Marie. In nse to the continued and unremitting applause, 
Mr. Griinfeld rendered the ‘‘Guitarre” of Moskowsky. As a 
violoncellist Mr. Grinfeld undoubtedly ranks among the best who 
have thus far been heard in this country. One of the most char- 
acteristic performances of the evening was the rendering of the 
„Hungarian Rhapsody,” composed by Mr. Alfred Grünfeld, in 
‘which he portrayed with masterly skill the peculiar intonations 
and effects of the Hungarian national instrument, the cymbal. 

The vocal part of the programme was inatigurated: by Mrs. 
Anna Lankow, the well-known alto concert singer and vocal 
teacher, who sang the celebrated aria from Gounod’s “ Mignon” 
with most consummate finish. As an encore Mrs. Lankow sang 
the alto aria from ‘‘Samson and Delilah.” The p me was 
brought to a close by Sig. Victor Clodio, tenor in Gilmore's 
orchestral company and now of the Italian Opera Company, who 
sang Tosti's Rosa with excellent effect, his high B, sostenuto, 

Mr. Friedber , the well- 
known pianist, played the accompaniments to Mrs. ow and 
Sig. Clodio in the most finished manner. 

After the regular programme had been gone through, Steward 
Reynolds filled the club punchbow] and served a collation. A few 
minutes before midnight Mr. George H. Guy played ‘‘Auld Lang 
bia ” on both the pianos in the club lor, and his music was 
ably seconded by a large gathering oF those who had lingered to 


see the New Year in. Steward Reynolds is entitled to much 


credit for the success of the arrangements in the club and for the 


excellence of the table d’hote dinner and later collation. 


CHICAGO ELECTRICAL ASSOCIATION. 


AT the regular meeting of the Chicago Electrical Association, 
Dec. 22, Mr. A. H. Adams read a paper upon ‘‘Chimneys and 
8 Draughts”; Mr. L. G. Bassett read a paper upon The 
Speed of Electricity.“ The . fficers were elected for six 
months, to begin Jan 12: President, E. G. Hovey; vice-president, 
J. I. Connor; secretary, F. R. McBerty, No. 227 So. Clinton 
Street; treasurer, Albert Scheible. This association meets the 
second and fourth Tuesday evenings of each month at No. 169 
E. Washington street, Chicago. 


GRAND RAPIDS, MICH., ELECTRICAL EXHIBITION. 


GRAND RAPIDs is about to have an electrical exhibition under 
the auspices of the Electromathean oe Space will be granted 
to manufacturers and dealers in electrical goods, for simply the 
payment of the expenses pertaining to their own exhibit. me 
new and attractive features are promised. Mr. Eugene B. Pal- 
mer is chairman of the Committee on Advertising and Solicita- 
tion, and will be glad to furnish information to any one interested. 


ustria, Who 
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NEW ENGLAND ELECTRIC CLUB. 


GENTLEMEN interested in the New England Electric Club have 
elected the following-named officers: President, Mr. Ferdinand 
A. Wyman; vice-president, Mr. E. A. Record; secretary, Mr. Lynn 
M. Hays; treasurer, Mr. A. O. Smith ; board of directors, Mr. 
Charles C. Pierce, Mr. Maybin W. Brown, Mr. Elmer P. Morris. 
The officers, with Mr. E. R. Tilton and Mr. James E. Cotter, 
were appointed a committee on constitution and by-laws and 
also to take all necessary steps toward obtaining a charter, and 
to investigate, consider and report in regard to obtaining quarters 
for the club. The club starts off with a membership of 110. 


Obituary. 


GEORGE W. COSTER. 


In the death by pneumonia, at Schenectady, N. Y., of Mr. 
George W. Coster, district manager Rocky Mountain District, the 
Edison General Electric neo lost one of its most faithful, 
efficient and zealous officers. r. Coster was educated at the 
United States Naval Academy, graduating from that school in 
1867. He remained in the Navy until 1880, when he resigned 
and went into business. While in the Navy he acquired a 
thorough knowledge of discipline and of the handling of men 
uae im, which he afterwards utilized to good purpose in civil 


0. 

Mr. Coster was connected with the Edison interests for the 
six or eight years, and his ability as an executive officer had 
thoroughly demonstrated. He possessed to a marked degree 

the ability to surround himself with able assistants, men pe- 
culiarly fitted for their positions, and to secure from them the 
most devoted loyalty. His entire office was permented with a 
loyalty to, and enthusiasm for, the mterests of the company, 
which he himself served so aby and so well. Mr. Coster is not 
only a great loss to the Edison General Electric Company, but to 
his many intimate friends connected with the electrical businees, 
who remember his warm friendship and genial manners, his death 
comes as a severe personal loss. 


Personal. 


MR. R. G. BROWN. 


THE many professional and business friends of the above- 
named gentleman will be greatly interested in the news of his 
marriage to Dr. Lucy M. ], of Brooklyn. Mr. Brown, who is 
at present connected with the Interior Conduit and Insulation 
Co., has had an active career in telephonic and telegraphic fields 
in this country and abroad. Dr. Hall-Brown is a well-known and 

pular practitioner, vice-presidens of the medical alumni of 
Michigan niversity, secretary of the Department of Health, of 
the American Social Science Association, and has been in many 
positions of importance and influence. 


Legal Notes. 


INCANDESCENT LAMP LITIGATION—THE UNITED STATES 
ELECTRIC LIGHTING CO. vs. THE EDISON LAMP CO.—IV. 


ARGUMENT OF GEORGE H. CHRISTY FOR THE UNITED STATES 
COMPANY. 


But defendant had said further that so much of the invention 
as was of any practical utility, was Maxim’s and not Weston’s, 
and that all manufacturers in this country were using what was 
spoken of as the attenuated- gas treatment. Mr. isty read 
Shallenberger’s explanation of the attenuated-gas treatment, 
showing that a deposit within the pores and a deposit upon the 
surface went together as the inevitable result of the passage of a 
current through the carbon filament in the presence of hydrocar- 
bon gas. What were the substantial marks of identity of the 
procen Weston’s claim called for the carbon pencil, filament, 

Uuminant; for the passage of a current to raise it to a proper 
temperature, and a surrounding envelope of hydrocarbon liquid 
or gas. With reference to what? Why, the building up” of 
the carbon, by putting into it, or on to it, or both, a deposit of 
carbon from the surrounding carbonaceous envelope. This at- 
tenuated. treatment they were talking about, had every ele- 
ment of the Weston claim, working in the same way, with refer- 
ence to the same end, and producing identically the same result. 
Clarke the defendant’s expert, had admitted that the use of hy- 
drocarbon vapor was a part of Weston’s original invention. The 
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int was that the use of hydrocarbon r constituted part 
Pt Weston's invention, whether attenuated or not. Yet de- 
fendant had tried to argue that attenuated gas—lighter gas and 
less of it—did not come within Weston’s invention. But to goa 
step further, it was a fact that the oil never touched the highly 
heated body anyhow; it was always surrounded with vapor. 
ou stuck a red-hot poker into water the poker would not come 
in contact with the water; the heat would generate an envelope 
of steam around it; so it was with the -hot carbons in oil. 
Although oil was one of the materials mentioned in the patent, 
as a matter of fact the work was actually done by hydrocarbon 
vapor or gas. P 

There was another singular fact in this case; his brother Betts 
had conceded that Maxim had done nono consequence, ex- 
cept perhaps making one lamp. down to 1880; that he made one 
lamp and took some patents. Defendant had nevertheless gone 
to the expense of bringing Maxim from England to examine him. 
In his testimony in 1891 Maxim magnifies this process; claims the 
credit of it himself and says that he worked it practically and 
publicly in 1878 But his testimony in the old interference case 
in the record, squarely contradicts his 1891 testimony and showed 
that everything he did down to 1880 had been purely experi- 
mental, and had been so admitted in his previous testimony. But 
Maxim, their own witness, had said that between a little less 
than one atmosphere and a highly attenuated atmosphere; the 
difference was 8 a difference of degree and not of principle, 
exactly as he (Mr. Christy), had contended, for reasons set forth 
in Shallenberger’s testimony. Moreover defendant did not use 
attenuated gas, and it did not lie in their mouth to say that some- 
thing else than oil was better. They had used oil, and so far as 
the proof went it was the only thing they ever did use. 

Referring again to defendant’s brief, Mr. Christy said he 
had already shown that it contained erroneous statements of fact. 
He thought it also contained some bad statements of law. 
Under the heading, ‘‘Rules of Law Here Relied Upon,” was 
this ge: It is a fundamental principle of patent law that to 
entitle an alleged inventor to protection by a valid patent, 
it must appear that he was the first in this country to reduce the 
invention to a fixed, positive and practical form. That was not 
the law, said Mr. Christy, and it never was. The rule had been 
well settled by repeated adjudications, especially in this ci:cuit 
that the party who first conceived an invention, provided he use 
reasonable diligence in adapting and perfecting it, was the party 
entitled to the patent, and it made no difference who came in be- 
tween. Mr. Betts’ next proposition was: Mere speculations of 
a party, or experiments incomplete and inconclusive in their 
nature, or the production of drawings or models, are insufficient 
to sustain the issue of prior invention when the burden is upon 
him to prove it. That was about as bad law asthe other. Judge 
McKennan had said, that the first inventor might by drawings, 
sketches and models, carry back the date of his inception, and if 
he had meantime used reasonable diligence, he could thereby 
establish priority. The third proposition was equally objection- 
able and for the same reasons. There had been no citations of 
authorities in support of those propositions. 


(To be continued.) 


A QUESTION IN FIRE INSURANCE. 


A CASE of much interest to insurance and electrical com- 
panies has been brought at Salem, Mass., before the Superior 


Court. 

On the 26th of October, 1890, the night employees in the 
power station of the Lynn Gas and Electric Light Company dis- 
covered fire in the tower or monitor cupola over the engine-room. 
Attempts were made to extinguish the flames, but before it could 
. the tower was charred and the main light wires burned 
off. 

The result was a qucs short circuiting of the station. So big 
a load was taken off the oe ne that it began to race, and in a 
very short space of time the big fly wheel was hurled in frag- 
ments through the solid brick walls of the building, carrying 
havoc everywhere. The station was preety well wrecked. 

It was insured for $9,000 against fire in 23 companies. 

The companies refused to pay their policies because the 
damage and loss was from the racing of the engine, as they 
claimed, and not from fire. 

The Lynn Electric Light Company brought suit on the ground 
that the damage was from fire, and that fire was the first cause, 
as but for the fire, the burning of the wires and the release of the 
engine the latter would not have run away and there would have 
been no explosion. 


Mr. R. W. PoPEk, secretary of the American Institute of Elec- 
trical Engineers, delivered an interesting lecture on Dec. 18, 
at Fitchburg, Mass., in the city hall, under the auspices of the 
Fitchburg Board of Trade. His subject was: Electricity: Ite 
Past, Present and Future.” 
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TRADE NOTES AND NOVELTIES 
AND MECHANICAL DEPARTMENT. 


. The man who doesn’t advertise is soon out of cir- 
ouit or grounded. 


A “C. & C.“ LIGHTING PLANT IN THE ST. 
NICHOLAS HOTEL, CINCINNATI, O. 


’ ‘THE illustration on this page shows the dynamo-room of the 
St. Nicholas Hotel, Cincinnati. The two generators have a 
capacity of 300 lights each and are of the standard C. & C.“ 
type. The fields of the dynamos are compound wound and the 
entire machine is constructed with a view to attaining the highest 

ible efficiency. The armature shaft revolves in self-oiling 
beatings: and the whole machine rests upon a sliding base, which 
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WESTERN ELECTRIC COMPANY—MORE FACILITIES? 


WHEN, some eight years ago, the Western Electric Company 
purchased its extensive property in South Clinton street, Chicago, 
and erected a large building upon a part of it, it may well have 
been thought, even by the company itself, that abundant pro- 
vision for its Western manufacturing and for its general offices 
had been made for a generation. Several extensive additions to 
the building have since proved requisite until the entire ground 
has been occupied, and yet 1 8 „Spron is required for the com- 

ess. 


pany’s constantly augmenti It is now reported that 
a purchase has been made of a block of ground adjoining the 
factory on the south, and known as the Collins and Burgie prop 


. the ground measuring 300 by 200 feet. 

nquiry at the New York office of the Western Electric Co. 
fails to secure a confirmation of the report, and we have been 
unable to learn whether it is the intention of the company to 
erect extensive factory buildings upon the property at once, or 
not. It is the well-understood policy of the Western Electric Co. 
to maintain its manufactories within cosmopolitan cities, rather 
than in suburban locations near such cities, or in smaller towns. 
In accordance with tai pan its manufacturing business is, at 
present, compactly located and organized in Chicago, New York, 
Antwerp, Berlin and in Paris. 
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can be adjusted to tighten the belt. This installation was made 
by the “C. & C.” Electric Motor Company, New York, about a 
year ago, and the dynamos have been in constant service since 
then. The fact that a 40 K. W. dynamo of the same type has 
recently been added to this plant to furnish current for an in- 
rei number of lights, gives evidence of the satisfaction which 
these machines have given. 


THE EQUITABLE ENGINEERING AND CONSTRUCTION CO. 


THE Equitable Engineering & Construction Co., Drexel Build- 
ing, Philadelphia, announce that on the 1st of January their com- 
pany will go into liquidation. Their business for the past year 
has been a profitable one, but the active members of the concern 
wish to get outof the construction business. 

Mr. S. Ashton Hand has accepted a position as superintendent 
of the Detroit Electrical Works, Detroit, Mich.. and Mr. W. A. 
Stadelman wishes to devote his time for the present to his inter- 
ests in Bristol. Tenn., which consist of the Bristol Belt Line Rail- 
way and the Bristol and East Tennessee railroad, in both of which 
he owns a controlling interest. 

The company retires from business with every debt paid and a 
good balance to be distributed asa dividend to the stockholders, 


It is also worth noting that the company has always refrained 
from premature announcements of ite policies and intentions, pre- 
ferring to await the completion of its facilities and extensions 
before notifying the world of them. 

The report can hardly be without some foundation in fact, 
though we are not apie of the purchase price of the real estate. 
The property includes several buildings erected by Collins & 
Burgie, who have conducted a foundry business on the premises 
for 30 years. The property can be worth scarcely less than half a 
minon dollars, situated as it is, near the central business part of 
Chicago. 

As the Western Electric Company has never been known to 

ulate in real estate, nor to undertake any piece of business 

just for the fun of the thing, it seems reasonable to infer that it 

5 about to construct an extensive addition to its present Chicago 
actory. 


F. P. LITTLE & Co. 

THE above enterprising firm of electrical engineers of 141 East 
Seneca street, Buffalo, N. Y., have just cl a contract with 
William H. Walker & Co. for the installation of a 250 light Thom- 
son-Houston incandescent dynamo and a Rice engine, for their 
new eight-story building on Pearl street, that city. 
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“Pp. &. B” INSULATING COMPOUNDS. 


A LETTER was recently sent by Mr. George P. Low, electrical 
inspector for the Pacific Insurance Union, 807 Sansome street, 
San Franeisco, Cal, to the Paraffine Paint Co., San Francisco, 
who manufacture the P. & B.” insulating compounds on the 

Pacific coast, and for the territory west of the Rocky Mountains. 
The letter contained among other things, the following :— 

Permit me to express appreciation of the inestimable benefit 

peu have conferred upon the electrical industry in perfecting and 

ringing out your P& B.“ electrical compound. I know of 
nothing in the way of an insulating paint for all-around work 
that is compared to it.” 

The Pacific Insurance Union controls the entire insurance 
work of the Pacific coast, and early this year, Mr. Low made 
tests of all the insulating materials offered for sale on that coast to 
determine the safest insulation for the wiring of buildings. Severe 
tests of the compounds were made, the P. & B.” standing the 
tests better than anything else, and it is now compulsory that P. 
& B.” be used in all electrical work which comes under the control 
of the Pacific Insurance Union. The Pacific Postal Telegraph 
Cable Co. are ting their bare wires, on the Pacific coast, with 
“P, & B.,“ it having been demonstrated that wires so painted 
have worked perfectly during the heaviest rains, and the densest 
fog, while through the unpainted wires, not a tick could be heard 
at such times. 

The Paraffine Paint Co. is the Western branch of the Standard 
Paint Co. of No. 2 Liberty street, this city. 


THE THOMSON-HOUSTON CO. IN THE WEST. 


THE Chicago office of the Thomson-Houston Electric Company 
has just closed a contract with the Benton-Bellfontaine way 
Company, St. Louis, for the equipment of thirty cars with two 
motors each of their latest improved type, known as the W. P., 
or waterproof. The contract includes the furnishing of three 
888 h. p. compound-wound generators of the Thomson-Houston 
manufacture, and it is understood that the railway.company will 
do everything that is required to make this installation a model, 
complete and perfect in every respect. 

o Thomson-Houston Company have their electric railway 
te peor a in exclusive use in St. Louis on the following roads: 
St. Louis & Suburban, Union Depot, Mound City, Missouri Rail- 
road, Suspension Bridge and East St. Louis, and it is now be- 
lieved that St. Louis has more T.-H. electric railway apparatus in 
use ep m other city in the United States, with the single ex- 
ception o . 


ENGINEERING EQUIPMENT CO. 


Facts “talk.” These are facts, reported under date December 
18th by the ineering Equipment Company, of 148 Liberty street, 
New York. nt shipments of Anderson’s electric railway 

ialties—2987 Ætna ” insulators ; 150 Boston trolleys, com- 
; of Anderson pull-offs, 586 ; terminals, 405 ; tree insulators, 
bos ; hangers, 1,595 ; also miscellaneous shipments in considerable 


quantities of other Anderson specialties. All of the above were 


additional to direct fac orders 


Besides these shipments the 
5 eering Equipment Com 
625 


y report the following: 810 clips, 
eye-bolts, 7,500 rail bon 

ey ears, 150 curve insulators, 480 trolley bells, etc. These 
and other materials not mentioned Have been supplied to important 
electric railways in Massachusetts, New York, New Jersey, 
Pennsylvania, Georgia, Tennessee, Ohio, and in Canada. 

The Engineering at A Company are the authorized sales 
agents for Messrs. A. . M. Anderson’s reliable line apparatus 
and Boston” trolleys. 


OTIS K. STUART. 


Tue above-named engineer has now established himself at the 
City Trust Pailding, Room 21, Philadelphia, where he will not 
only act as agent for the Germania Electric Co. in the South- 
eastern district, but will handle such electrical supplies as dy- 
namos, transformers, lamps, sockets, shade-holders, etc. All who 
know Mr. Stuart, and are familiar with his activity and versatility 
will expect for him a prosperous career in his new sphere of 


THE BURTON ELECTRIC COMPANY. 


AT a meeting of the board of directors of the Burton Electric 
Company, held on Dec. 15 at the Citizens’ Bank, Richmond, Va., 
the following resolution offered by Maj. Chas. R. Skinker, was 
unanimously adopted : 

Be it resolved, That after hearing the favorable report of the 
superintendent, Dr. W. Leigh Burton, as regards the status of its 
business, we, the directors of said company, hereby desire to 


THE ELECTRICAL ENGINEER, 


terminal tunnel. 


, 400 turn buckles, 500 bond lamps, 
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express our entire appreciation and satisfaction to Mr. W. R. 

n, president of the company, for the zeal manifested by 
him in tof its affairs, and for his untiring efforts 
for the advancement of its interests; and to say, further, that we 
are well satisfied with the success of the enterprise up to this 


THE SECURITY INSULATOR. 


A VERY pretty and ghy little circular has just been issued by 
the Security Insulator Co., of 186 Liberty street, on the merits of 
their insulator, which was recently illustrated and described in 
our columns. The circular makes a neatly humorous statement 
of the good features of this insulator, the principle of which is 
that of the inclined plane. The wire fits snugly into the groove 
and is then held tightly by screwing the top cap down on it. 


BALL ENGINES AT KEY WEST. 


THE electric light plant being erected at Key West, Florida, 
is a source of great curiosity to a great many of the natives, who 
have never seen anything of the kind before. The three large 
compound engines furnished by the Ball Engine Co., Erie, Pa., 
are the centre of attraction, the largest engine on the island, 
hitherto, being an antiquated 6 h. p. 


THE CARD ELECTRIC MOTOR AND DYNAMO CO. 


THe above company, of Cincinnati, O., is now Toar for busi- 
ness under its new inçorporation. The officers are: J. W. Wel- 
shire, poe and treasurer ; George Bullock, vice-president ; 
C. B. Simrall, secretary; G. B. Wilson, assistant secretary; and 
O. W. Jantz, electrician and superintendent. The company will 
push for business more actively than ever, and reports a bright 
outlook for the coming year. 


: HEAVY ELECTRIC TRACTION. 

It ig stated that the Illinois Central Railroad is likely to adopt 
electric | die for the purpose of drawing its hea rains in and 
around Chicago, where the smoke of locomotives has become an 
intolerable nuisance. It is understood that the New York Central 
has had a similar idea under consideration for its New York 
The Illinois Central has appointed two of its 
directors, J. W. Doane and Norman Ream, a committee to inves- 
tigate and report upon the feasibility of having all trains entirely 


` propelled by electric motors. 


FACING UP GENERATOR CASTINGS. 


A NEw portable milling machine has been designed by one of 
tha foremen of the Thomson-Houston Company, at me for 
facing up the castings of big generators. The tool is said todo in 
five hours the work of foar days when a planer is used.—Zngi- 
neering Record. : 


5 NEW YORK Nor Es. 

THE Eastoy ELECTRIC Company, of Brooklyn, N. Y., lately 
sold to the Messrs. J. 8. & G. F. Simpson, of 28 Rodney street, 
Brooklyn, N. Y., a six hundred light incandescent plant, consist- 
ing of a No. 9 Easton incandescent dynamo and the lamps. 
plant includes a number of the Easton arc lamps which are oper- 
ated on the incandescent circuit. The entire tion was 
made by the Easton Company and was pronounced a success. 
The plant is in daily operation on the premises owned by the 
Messrs. Simpson, and gives entire satisfaction. This is the sixth 
large plant which the Easton Company have lately installed in 
Brooklyn. This fact is good evidence that the work of the com- 
pany is appreciated at home. 


Mr. H. Warp LEONARD has been called into consultation by 
the consolidated electric light companies of St. John, New Bruns- 
wick. When all the sare Ne that he is to supervise and suggest are 
made, the company will have 180 arc lights, 5,000 incandescents, 
and a large power plant for running the street railway. 

THE Law BATTERY Co., of 85 John street, issued as a Christ- 
mas memento a huge stocking, which typified in a degree their 


own capacity for receiving orders. The stockings were greatly in 
demand and none have been returned as misfits. N 


Mr. F. V. Dorr.— The marriage of Mr. Doty, the manager of 
the Aluminium Carbon Co., of Lancaster, N. V. to Miss. Frances 
E. Olmsted is announced for January 14, at the Presbyterian 
Church, Geneseo, N. Y. | 


WALTER Roach, the bookbinder, Pearl st. and Park Row, has 
lately put in a 5 h. p. Edison motor to run his large establish- 
ment and is more than pleased with electric power. 
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% A. B. C.” GREETING. 


WE have received from the enterprising house of Alexander, 
Barney & Chapin, of 20 Cortlandt st., an extremely tasteful and 
pretty, souvenir of the season, accompanied by greetings for the 

ew Year: It is adorned with portraits of the companys 
friends and “enemies.” The portraits are very faithful, and the 
expressions will be 0 ee by aa? y as wonderfully 
characteristic. The brochure is prin in colors and comes 
from the Bartlett press—a fact which speaks volumes for its 
typographic and artistic excellence. : 


STAR ELECTRIX. 


Tue Star Electrix Co. promise some new things in the vay of 
electric lighting novelties to begin the new year. They be 
put upon the market in a few days. 


RECIPROCITY IN THE WEST INDIES AND SOUTH AMERICA. 


THE new reciprocity treaties with the British Weest Indies and 
Salvador admit American electrical supplies and apparatus 
free of duties into those regions. 


WESTERN NOTES. 


THE ENGLEWOOD ELECTRICO LIGHT COMPANY are doing a very 
prosperous business in furnishing incandescent lighting in that 
_ section of Chicago, their business having increased 60 per cent. 
during the past year. Among other work that they have done 
of late, and which is well worthy of mention, is e 
and furnishing current for 300 lamps in St. Cecilia Church, o 
Forty-fifth and Atlantic streets, for the Rev. E. A. Kelley. This 
church has been modeled after Notre Dame at Paris, and the 
lights are arranged one-half around the dome and also 
around the octagonal portion. On account of the distance of 
the lights from the station— some three miles — they have em- 
ployed ‘‘ boosters,” manufactured by the Westinghouse Com- 
pany, to give the required voltage at the lamps, making it a very 
interesting plant. 


ELECTRIC APPLIANCE Co.—Any one happening into the busy 
store of the Electric Appliance rp aad during the last week of 
December would have wondered at the unusually busy . 
of the place which at no time since the new firm starte been 
anything but busy. The president of the company, Mr. Willard 
W. Low, had just returned from a business trip and any one fam- 
iliar with the personnel of the Electric ay See Company 
knows what that means. Mr. Low filled the Electric Appliance 
Christmas stocking with orders that made holiday week a very 
restless one for the employés of the company and a merry one for 
the firm. 


ELECTRICAL SUPPLY Co.—Any device that is simple and 
which contributes to the ease of operating the dynamo is gener- 
ally welcomed by practical engineers. The Wirt dynamo brush 
seems to have been a particularly happy design in this respect. 
The Electrical Supply Co., Chicago, who are the manufacturers, 
say that they have met with unusual success in ee it. 
Engineers who have tried it say that it entirely prevents s ing 
and the consequent wear of the commutator. Each set is made 

to order. In this way they are certain to meet the exact condi- 
tions of service where used and give the greatest satisfaction. 


THE ELECTRICAL SUPPLY Co., Chicago, the Western agents for 
the well-known Boston” trolley, report a very marked increase 
of orders since the announcement of a reduction in price. They 
keep a full line of complete trolleys and parts in stock. They 
are also manufacturing a superior grade of raw-hide pinions 
which are meeting a ready sale. The general inclination of the 
trade is toward a better quality of supplies, and it is among this 
5 of purchasers the Electrical Supply Co. find their largest 

uyers. 


SOME QUICK WORK has recently been done in connection with 
the rearrangement of the Chicago Arc Light & Power Company’s 
station recently Laie det by fire. On December 8, this company 

laced an order with the Chicago offices of the Pond Engineering 

. for a 200h. p. Armington & Sims engine. The engine was 
shipped, complete, from St. Louis on the 9th inst. The railroad 
company delivered it in Chicago on the 14th inst., and on the 17th 
inst. the engine was ready for operation, and is now regularly 
driving six 50-light arc dynamos. 


Mr. F. E. DRAKE is now the selling representative of the 
Standard Electric Co., manufacturers of arc and incandescent 
systems of lighting, power generators and motors, at 313 to 317 
So. Canal street, Chicago. . Drake is an old telegraph operator, 
but for a number of years past has been inter in mining 
engineering in the West, and later in electrical work. 
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THE ELECTRIC APPLIANCE COMPANY are meeting with splendid 
success in introducing the New England switch to the Western 
trade and already report large sales. The Electric Appliance 
Company have inaugurated what we think a new departure in 
the electrical supply business; that is, the publishing of a cata- 
logue 5 y devoted to toys and novelties for the holiday trade. 
About mber first they printed quite an elaborate little cata- 


‘logue of this character which they have distributed all over the 


country through the medium of the young people's periodicals, 
and which is bringing in quite a valuable trade in a small 
way. The Electric Appliance Company certainly deserve credit 
for this original idea and in placing before the people in general 
an opportunity of securing reliable electrical toys and novelties in 
the electrical line, as heretofore this business has been left to 
5 dealers and the purchasers have been imposed upon 
to a large extent. 


Mr. ERNEST L. CLARK, widely known in electrical circles, has 
resigned as secretary of the Illinois Electric Material Co. He 
has organized the Ernest L. Clark Co., which will commence busi- 
ness the first of the year handling poles, ties, cross-arms and all 
kind of wooden material for electrical construction work. Mr. 
Clark’s many friends will wish him the full measure of success in 
his new venture, returning as he does to his old line of business 
in which in the past he achieved an extended reputation and 
success. 


THE RACINE HARDWARE Mrd. Co., of Racine, Wis., have just 
received a second order from the Colorado Smelting and Mining 
Company, of Butte, Montana, fora 15 h. p. automatic engine for 
driving an electric lighting plant. This company have had a 10 
sad of the same make at work for some time and the re 
order is the result of the excellent satisfaction given by this 
engine. 

Mr. Gro. A. MCKINLOCK has returned, with his wife and in- 
fant daughter, to Chicago, from his wedding trip around the 
world, on which he has been gone for more than a year. He 
will resume his interests in the Central Electric Company and will 
be back shortly at his desk. 


Mr. CHAS. E. GREGORY, dealer in standard makes of dyna- 
mos, lamps and motors, has leased a floor at 205 So. Canal street. 
He furnishes machines of all makes and sizes, either new or 
second-hand, and also pays attention to installing of electrical 
plants of all kinds. 


Mr. L. K. COMSTOCK, the Rookery, is doing a general con- 
sulting electrical engineering business. He prepares plans and 
specifications for all kinds of electrical work and supervises the 
same. Mr. Comstock is meeting with good success here. 


THE CENTRAL ELECTRIC COMPANY recently made the heaviest 
shipments yet in Swan incandescents. They are filling 
orders right along, and the large and varied stock they carry 
enables them to make exceedingly prompt shipments. 


CUTTER’S PLUG HAT INSULATOR. One of the odd orders lately 
received by George Cutter called for those plug hat insulators 
that keep the ceiling white.” Many who know his E. L. insula- 
tor may have other epithets for it. 


GEN. C. H. BARNEY, of New York, was a visitor to Chicago, 
last week, He called at the Western office of THE CAL 
ENGINEER. He was much interested in the progress being made 
on the World’s Fair work. 


Pror. D. C. JACKSON, instructor of electrical engineering of 
the University of Wisconsin, at Madison, Wis., was in Chi r 
last week, visiting his many friends among the electrical fra- 
ternity. 

MR. J. G. BECKERLEY, 229 So. Franklin street, is placing on 
the market a noiseless back-pressure valve for exhaust steam- 
heating purposes. Itis a very simple and effective device, 


THE CENTRAL ELECTRIC COMPANY are sending their friends 
their handsome calendar for 1892, aud shall be glad to hear from 
those who are not supplied, so that they can be furnished. 

THE CENTRAL ELECTRIC COMPANY have ready for distribution 
a handsome lithographed circular of the Bryant specialties, which 
have earned such a well-deserved reputation. 

Mr. C. A. BENTON, manager of the railway department of the 
Detroit Electrical Works, was a welcome visitor to Chicago last 
last week. 

Mr. N. P. SENAT, formerly connected with the Street Railway 
Gazette, of Chicago, has accepted a position with the Chicago 
Herald. 

Departmental items of Electric Light, Electric 
Ratlways, Electric Power, Telegraph, Telephone, 
New Hotels, New Butldings, Apparatus Wanted, 
Miscellaneous, etc., will be found in the advertising 


pages. 
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AMERICA’S PART IN THE DISCOVERY OF MAG- 
NETO-ELECTRICITY—A STUDY OF THE WORK 
OF FARADAY AND HENRY.—1. 


HE phenomena of self-induction and of mutual induc- 
tion are closely connected, and indeed must be treated 
together as one whole in the modern theories of 
electricity and magnetism. After the discovery of 
self-induction by Henry, it seems to me but a 
step to the discovery of magneto-induction. This step was more- 
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MICHAEL FARA DAT. JOSEPH HENRY. 


over made easy by the construction by Henry of electro- 
magnets with great numbers of coils of wire. With a suitable 
galvanometer, also constructed with many turns of wire, there 
was sufficient residual magnetism in Henry’s large electromag- 
nets to give deflections of the galvanometer when the armature 
of the magnet was moved on or off the poles of the electromag- 
net, even when the latter was not excited by a battery. 

From a careful survey of the evidence presented, I believe 
that Henry was the first to perceive the fluctuations of the galva- 
nometer due to magneto-induction, and that he had a conception 
of the relations of magnetism and electricity before Faraday 
published his first paper on the subject of magneto-induction. 
Henry has himself stated that he had perceived the phenomena 
of magneto-induction, and had been intending to study them 
further; but was prevented from pursuing the subject by 
unavoidable interruptions, and the desire to construct more pow- 
erful apparatus to continue his investigations. When we reflect 
that he had to insulate his wires with calico cloth, and to wind 
all his own electromagnets ; that he was pursuing his investiga- 
tions in Albany—then little more than a frontier .town—while 
Faraday was at the Royal Institution, in the intellectual centre of 
the world, we feel that too much cannot be claimed for our 
countryman.—JOHN TROWBRIDGE. 


Ix the year 1774, a question of no small significance 
was presented as a subject for prize essays by the Academy 
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of Bavaria. The subject was one which even at that 
early day had excited 955 interest in the scientific world; 
it was no less than “the identity of the two great mysteri- 
ous forces, electricity and magnetism.” The essays received 
in the competition were so numerous as to make 13 large 
folio volumes of matter, but the report of the Academy 
nevertheless was to the effect that “ although electricity 
and magnetism are by some experimenters proved to be 
the same in some respects, in other respects they are dis- 
similar, so much so that they must of necessity be as yet 
considered as distinct.” In this indeterminate state 
the matter rested for 56 years, until 1819, when, by the 
deflection of a needle Oersted becameimmortal. While the 
Danish philosopher was one day lecturing to his class in the 
University of Copenhagen, an experiment occurred to him 
and he tried it then and there for the first time. It was a 
simple matter; nothing more than the passing of a gal- 
vanic current through a wire parallel to and above a mag- 
netic needle. Oersted found that under these conditions, 
the needle, swinging upon its pivot, turned eastward, and 
at length came to rest at right-angles to the wire, its north 
pole pointing east. When the wire was held below the 
needle, the north pole turned westward, and settled point- 
ing west. What had happened here? What was there in 
this mere swaying of a bit of steel through an inch of dis- 
tance to bring fame to a philosopher like Oersted ? The 
little needle was not a common needle, a mere unres- 
ponsive fragment of steel. Endowed with the mys- 
terious principle of magnetism, it had as one might 
say, a soul, and as human soul answers to human soul, it 
was quick to respond to another magnetic soul. Had. an 
ordinary magnet been brought to bear upon it, in obedience 
tothe magnetic instinct, it would have excited no surprise, 
had it responded to its influence. What then, we ask 
again, had happened in the experiment of Oersted? The 
little needle was behaving exactly as if the wire tra- 
versed by the electric current possessed magnetic prop- 
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THE ALBANY ACADEMY, AS IT APPEARED IN 1826-82. FROM 4 


CONTEMPORANEOUS WOOD-COT. 


erties. Was this,in truth, the case? Had electricity 
produced magnetism in or about the wire? Or was elec- 
tricity itself magnetism? Oersted published four quarto 
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pages on the subject;! the fame of his experiment spread 
with almost unexampled rapidity throughout the civilized 
world; it was repeated everywhere, and Schweigger 
seized upon the little needle to make of it the gavanometer,* 
so indispensable in the laboratory of the electrician from 
that day until this. 

Very brilliant were the scientific men in the old 
world of that day, and about the year 1820 not a few of 
them were deeply interested in the question of the 
“identity of electricity and magnetism.” 

In the same year we find Arago and Sir Humphry Davy 
71175 g currents of electricity ee a ie and noting care- 

ully the attractive power produced. Ampére caused two 
wires, each traversed by a current, to attract and repel each 
other, as if they indeed had been two magnets, Arago 
reached a result of no small importance ; it was this: 
He placed a common steel sewing needle within a glass 
tube ; around the exterior of the tube he wound a helical 
wire, through which the electric current was made to pass. 
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MAGNETIZATION OF STEEL NEEDLE BY ARAGO, 1820. 


The needle under these circumstanees was found to become 
strongly magnetic.’ Nature here asserted, in most unmis- 
takable terms, that electricity could produce magnetism. 
Five years later we find Sturgeon bending a bar of soft 
iron into a horseshoe and by an obvious adaptation of 
Arago’s method rendering it so strongly magnetic by means 
of a current of electricity, as to be capable of sustaining 
a weight of nine pounds.“ 

There is not the shadow of a doubt, after the year 1825, 
that electricity can produce magnetism ; but the reverse, 
Can magnetism produce electricity ? With ever-deepenin 
interest as year after year goes by, the scientific worl 
asks this question, but with all the most eminent men of 
Europe at work upon it, nature vouchsafes no reply, and 
so we come down to the last days of August, 1831, and 
to two men, one in the old world, the other in the new, at 
work upon the problem, each unconscious of the other, an 
ocean between them. One of these men is Michael Fara- 
day, professor of chemistry in the Royal Institution of 
Great Britain; the other is Joseph Henry, professor in 
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STURGEON’S ELECTRO- 
MAGNET, 1826. 


Else. Eno r., N. Y. 
SCHWEIGGER’S GALVANO- 
METER, 1820. 


the Albany Academy in the State of New York. These 
two were destined to find the key to the problem; the 


1. A verbatim copy of Professor Oersted's original communication, in Latin, 
and a trausiation of the same may be found in Journal of the Soc. of Tel. 
Engrs., v, 459, 464; together with a biographical sketch of Oersted by C. L. 
Madsden. [EDITOR. 

2. Schweigger's first galvanometer was a very simple affair, consisting of a 
small compass box, around which was coiled several turns of copper wire in a 
direction parallel to the meridian line of the dial. See Schweigger’s Journal fir 
Chemie and Physik, xxxi, 1-17. [EpiTor. 

8. Arago's experiments were published in Annales de Chemie et de Physique, 
xv, 93. Immediately afterwards, but before any account of Arago's experiments 
had reached him, Davy had also magnetized needles by the voltaic current, and 
by discharges of frictional electricity. He had also discovered the attractive 
effect of the conductor u 
these experiments, is in 
12, 1820. [Eprror. 


4. Transactions Society of Arts, 1825, xliii, 88-52. The accompanying illug- 
tration is a fac-simile of that annexed to Sturgeon's paper. i 


n iron filings. His letter to Wollaston, recounting 
htlosophical Transactions, 1821. It bears date Nov. 


[Jan. 13, 1892. 


answer to the question which had baffled the world of 
science for half a century. 

We say the last days of August, 1831, because at that 
date, the work of the two men nearly touch in point of 
time; but the actual discovery of magneto-electricity, the 
reader will see, if with kind patience he will follow our 
story, had been made by the one, that is, Henry, at least 
a year earlier, namely, in August, 1830, while it was not 
fully accomplished by the other until some thirteen months 
later, namely, the 24th of September, 1831 ; for this we 
shall find to be the date at which Faraday first fully recog- 
nized the phenomenon, and the principle by which it is 
controlled. 

To understand properly the work of these two men, in 
reference to the discovery of magneto-electricity, it is 
necessary to know something of the circumstances in which 
they were placed. When Sir Humphry Davy was asked, 
which he considered his greatest discovery, he answered, 
“Michael Faraday.” Entering the Royal Institution in an 
humble capacity in 1813, the flower of his genius growing 
and expanding under the fostesing care of Sir Humphry, 
Faraday had attained a high position, and an enviable sci- 
entific reputation, in the great London institution, Direc- 
tor of the laboratory, he was surrounded by every possible 
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FARADAY’S LABORATORY IN THE ROYAL INSTITUTION. 


facility for the prosecution of his investigations; and what 
was perhaps even more important, had unlimited time at 
his command in London, the great centre of scientific light. 
He was now forty years of age. Henry was nine years 
younger. When Faraday first entered the Royal Institu- 
tion as an assistant, Henry was but thirteen. Counting the 
years of his age with those of the oentury, he had entered 
upon a course òf original investigation as early as 1827, 
but amid such arduous duties as an instructor in the 
Albany Academy, that of all the twelve sisters of the year, 
he could only claim the month of August, the vacation 
time of the institution, as really his own. During four 
years he had been able to secure hardly more than as 
many months for regular scientific research. Could we 
look into his laboratory at this time, we would find, instead 
of the well-filled cabinets of the Royal Institution, only 
a few rude instruments made at great expense of time and 
labor by his own hands. Even the material for these rude 
tools was often difficult to obtain. Experiments, for 
instance sometimes stopped merely for the want of a 
scrap of zinc. We say “could we look into his laboratory,” 
but we would seek in vain for a room which could properly 
be so called. Each series of experiments was necessarily 
carried on in the large hall of the Academy, which 
was available for Henry’s use at no other time than during 
the summer vacation. Invariably all investigations came 
to astop with the first of September, the beginning of the 
autumn session of the Academy, and were rarely resumed 
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until the month of August came again.“ The invaluable 
stimulus of scientific intercourse and appreciation too, was 
wanting. Very different was the dull commercial town of 
Albany, from 
world. A wide expanse of waters, not yet crossed by the 
swift ocean steamer, lay between Henry and all the cul- 
ture of the old world, and in provincial America, little 
could be found to make good its place. Moreover, it must 
not be forgotten that Henry was the first who had under- 
taken a series of electrial experiments in America since the 
time of the immortal philosopher who first drew lightning 
from the clouds; “the mantle of Franklin ”—said Sir 
David Brewster —“ has fallen upon his young shoulders.” 
Excepting Dr. Hare of Philadelphia, who was making 
notable improvements in galvanic apparatus, almost 
alone in the electric field, he stood to face the army of 
the old world. 

Recalling the wide difference in condition surrounding 
the two, it is of no amall interest now to see to what emi- 
nence each had at this time attained, the one during 
his eighteen years of culture and unimpeded work ; the 
other in his few months of intermittent study, snatched 
at long intervals from the crowded days of four years 
of arduous professional labor. Constantly pursuing simi- 
lar investigations, making many identical discoveries, 
Faraday and Henry seem like two competitors in a 
closely contested race, upon whose course we have sud- 
denly come in these August days of 1831, and with curious 
eyes we scan the field to see how they are running. Bence 

ones says: 

If Faraday's life had ended at this time, when he finished his 
higher education, it might have well been called a noble success, 
but when we turn to the eight volumes of manuscripts of his 
Experimental Researches which he bequeathed to the Institution, 
we find that his great work was just going to begin.“ 

Henry had begun his course with a series of original dis- 
coveries which might well weigh in the balance with any- 
thing Faraday had as yet accomplished, while in the par- 
ticular field in which lay the “ great work” of Faraday, 
which he was now “just going to begin” he had not only 
entered, but was already far ahead. The mysterious phe- 
nomena of the induction of electric currents, the recipro- 
cal production of the magnetic and electric forces, were to 
him already old stories, intimately familiar, singularly well 
comprehended by him at this early date. He is in truth 
but amplifying the results which Faraday has just ae ta 
to seek, in these waning days of the summer of 1831. The 
younger man, as it were, had struck almost immediately 
into this particular path, and is now almost lost to sight in 
it, while the elder has only just come to the spot where his 
entering footsteps began. 

Let us dwell for a moment a, the importance of the 
answer to the great question we have been considering, the 
value to the world of the discovery made by these two men. 

It is not too much to say that it constitutes a veritable 
epoch in electrical science; upon it depend many of the 
most important applications of electricity to the uses of 
man, and new applications are developing day by day. 
Tyndall, the successor of Faraday in the Royal Institution, 
does not attempt to restrain his enthusiasm in the contem- 
plation of it: 


5. The Albany Academy, in which Joseph Henry occupied the chair of Mathe- 


ph 
matics and Natural Philosophy from 1826 to 1832, is an institution which for three 
quarters of a century has been held in deservedly high esteem, not alone in the 
community in which it is situated, but throughout the United States. Among 
the oldest foundations of its kind in the country, its venerable walls seem im- 
bued with chat subtle spirit of the past, that favors study, and that nothing but 
time can give.” The Academy building, beautifully situated on the public square 
neer the head of State street at the right of the Capitol, is a dignified and admir- 
able architectural example of the classical or “colonial type. In the words of 
the late Dr. Meads in his oration at the semi-centeonial anniversary of the Acad- 
amy in 1863 :—* Time has not rendered it in degree unfitted for its purposes. 
nor unworthy of ite position among the public buildings of Albany. It seems to 


have had a power to charm down and pe even the proverbial destructiveness 
of Jou aoc it stands to-day, after the lapse of half a century, un by any 
spoiling „in all its original freshness and beauty.“ 


The room in which 


prosecuted his memorable experiments in electric- 
ity and magnetism, during, e vacations of 
unchan y. It is a lofty, well! 


the Academy, has remained almost 
since his da hted and spacious hall of admirable 
ons. and chaste and classical decoration, and is in no i unworthy 

of the interesting associations cluster about its venerable wal [EDITOR. 


6. Life and Letters of Faraday, i, 384. 


ndon, the intellectual metropolis of the . 
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“I cannot help thinking” (he says) “ when I dwell upon it 
that this discovery of magneto-electricity is the greatest experi- 
mental result ever obtained. It is the Mont Blanc of Faraday's 
own achievements. He always worked at great elevations, but 
higher than this he never attained.” * 


Edward N. Dickerson, the eminent advocate, said of 
Henry: 

„The towering heights that were scaled by the daring spirit of 
Faraday from the East, were at the same time surmounted from 
the West by our own countryman; both were climbing from op- 
posite sides at the same time, and neither was conscious of the 
other's efforts till both stood face to face upon the summit.“ 

But the standard of the West had been floating many 
months upon these towering heights before the standard 
of the East was planted. It was Henry’s foot, not Fara- 
day’s, which first touched the untrodden peak. 

t was curious, that with such a host of the most brilliant 
minds of Europe at work upon the problem, the discovery 
which solved it was so long delayed. But there was a 
fact, which, it would seem almost with malicious or mis- 
chievous intent, successfully eluded all research. This fact 
was the necessary condition of motion or change for the 
prodaction of the effect, and consequently the transitory 
nature of the phenomenon. If a magnet is thrust into 
the opening of a hollow helix of wire, electricity is mani- 
fested in the wire, but only for a brief instant, when 
the magnet is inserted and when it is withdrawn. 

There is a fairy tale of a farmer’s wife, whose heavy 
labors were lightened by a friendly gnome, who was never 
seen because he could never be caught at the moment he 
was at work. In all these years magnetism had been pro- 


HENRY’s INTENSITY MAGNET. HENRY’S QUANTITY MAGNET. 


ducing electricity under the very hands of these wise phil- 
osophers, but had never been detected in the act. I. 
was not caught at the moment tt was at work, 

Let us see in what way Faraday and Henry, these two 
favored children of nature, ask of her the all-important 
question, so as to win at last a reply. Courtesy to the 


eider man and to the inhabitant of another country, would 


seem to suggest that we first go over the sea to Faraday; 
but this may not be, for we must look among Henry’s 
own instruments for the stepping-stone to the great dis- 
covery, made by Henry’s own hands to be a stepping-stone 
not only for himself but for Faraday. 

Young Henry had before this time, as one of his 
friends has said, “made the lightning his familiar, his 
demon, his servitor; had lured it into his lecture-room 
from out of its cloud home in the thunder-storm, and 
tamed it so that he could bridle it, mount, ride it and spur 
it at will.““ 

He had taken the soft iron horseshoe of Sturgeon, with 
its spiral of loose uninsulated wire, an infant lifting 


but a few pounds at an inordinate expense of battery 


power, and had transformed it into a giant capable of sus- 
taining fifty times its own weight, under the stimulus of a 
battery of a single pair of plates of copper and zinc, scarce 
a hand’s breadth in area. He had made two mag- 
nets; his “intensity”? magnet with a long single wire, 
and his “quantity” magnet with many short wires; 
the latter the stronger in actual physical force, but the 


7. Faraday as a Discoverer. 


8. Joseph Henry and the Magnetic Telegraph, p. 11. 
9. S. S. Cox, Memorial Speech in the House of Representatives Jan. 16, 1879. 
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former endowed with the subtle capacity which enabled 
it to respond to the electric influence at long distances; the 
magnet, in fact, which made the electric telegraph a com- 
mercial possibility instead of a philosopher’s plaything. 
He had discovered and made plain the law governing the 
relation between the electric flow and the electric resist- 
ances in battery and magnet, and by this discovery had 
married, as it were, his magnets to their respective bat- 
teries ; the “intensity” magnet of along single wire to 
the “intensity” battery of many pairs of plates; the 
quantity magnet of many short wires to the quan- 
tity” battery of a single large pair of plates; and 
had sent forth these children of his brain, through the 
pages of Silliman’s Journal, to take their places as willing 
servitors in all the physical laboratories of the world; all 
this in the early days of this very year, in January, 1881.1 


Prof, William B. Taylor says : 


The importance of this discovery can hardly be over-estimated. 
The magnetic ‘ spool’ of tine wire, of a length—tens and even hun- 
dreds of times as t as that ever before employed for this purpose 
was in itself a gift to science which really forms an epoch in the 
history of electro-magnetism. It is not too much to say that 
almost every advancement which has been made in the fruitful 
branch of physics since the time of Sturgeon’s happy improve- 
ment; from the earliest researches of Faraday downward has 
been directly indebted to Henry’s magnets. By means of the 
He ‘spool’ the magnet almost at a bound was developed 
from a feeble childhood to a vigorous manhood. And so rapidly 
and generally was the new form introduced abroad among ex- 
perimenters, few of whom had ever seen the papers of Henry, 
that probably very few indeed have been aware to whom they 
were really indebted for this familiar and powerful instrument- 
ality. But the historic fact remains that prior to Henry’s experi- 
ments, in 1829, no one on either hemisphere had ever thought of 

winding the limbs of an electro et on 
the principle of the ‘ bobbin,’ and not till 
after the publication of Henry’s method in 
January, 1831, was it ever employed by 
any Euro physicist.” 

But in addition to this large gift to 
science, Henry has the pre-eminent claim to 
popular gratitude of having practically 
worked out the differing functions of two 
entirely different kinds of electro net; 
the one surrounded with numerous coils of 
no great length, designated by him the 
‘quantity,’ the other surrounded with a 
continuous coil of very great length desig- 
nated by him the ‘intensity’ magnet. The 
latter and feebler system (requiring for its 
action a battery of numerous elements) was 
shown to have the singular capability, never 
before suspected or imagined, of subtle ex- 
citation from a distant source. Here fur the 

first time is experimentally established the 
important pcre that there must be a 
proportion bet 
resistance of the battery and the whole ex- 
ternal resistance of the conjunctive wire or conducting circuit. This 
was a very important, though unconscious, experimental confirma- 
tion of the mathematical theory of Ohm, embodied in his formula 
expressing the relation between electric flow and electric resist- 


THE PRINCIPLES OF 
THE SPOOL OR 
BOBBIN, A8 AP- 
PLIED BY HENRY 
TO THE ELECTRO- 
MAGNET. 


10. Silliman's Amer. Jour. Science, Jan. 1881, xix, 404-5. 


11. It is evident *—says Mr. Fahie—“ that it was not until after the inter- 
view with Henry [on April 11, 1887] that Wheatstone nized the applicability 
of Ohm's laws to telegraphic circuits, the study of which would likewise have 
enabled him to ascertain the best proportions between the length, thickness, etc., 
of the coils, as compared with the other resistances in the circuit, and to deter- 
mine the number and size of the elements of the battery necessary to produce 
the maximum effect.” [History of Electric Telegraphy, p. 515.) Yet Wheat- 
stone—characteristically, it must be said—has not hesitated to claim Henry's 
discovery for himself. In a stetement written by him in 1841, to be presented to 
the arbitrators in a disagreement which had arisen between himself and Mr. 
Fothergill Cooke, he says: — These methods of completing the secondary cir- 
cuits have lost nearly all their importance, and are scarcely worth contending 
about, since my discovery, that electromagnets may be so constructed as to 

uce the required effects by means of the direct current even in very long 
circuits. [The Electric Telegraph; Was it Invented by Professor Wheatstone 
li, 96.) In a subsequent portion of the same document he nevertheless 0 of 
himself :—*" Wherever I have borrowed an idea from Ohm, Gauss, Steinheil, or 
any other person, I have, and shall always be ready to acknowledge it.“ Yet 
Henry's paper in Silliman’s Journal, had then been pe for some years, 
and Henry himself had explained to Wheatstone in King’s College, on April 11, 
1837, the construction and use of his intensity magnet. In later years, how- 
ever, Wheatstone became somewhat more guarded in his assertions, for we find 
him writing to Cooke in 1856, in reference to the same matter :—“ With this law 
and its app i no persone in England who had before, occupied themselves 
with riments ng to electric telegraphs, had been acquainted.” The 
words which we have italicized are significant, and are only capable of construc- 
tion as an acknowledgment—though not a particularly graceful one—of the pri- 
ority of Henry. [EDI ron. 
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ween the aggregate internal 
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ance, which, although propounded two or three years previously: 
87 0 for a long time to attract any attention from the scientific 
world.” 

Never should it be forgotten that he who exalted the 
quantity magnet of Sturgeon from a power of twenty 
pounds to a power of twenty hundred pounds, was the absolute 
CREATOR of the ‘intensity magnet; and that the principles in- 
volved in this creation constitute the indispensable basis of every 
form of magnetic telegraph since invented.” 13 


It detracts nothing 
from Henry’s indepen- 
dent and original dis- 
covery of the law of 
relation between the 
“electric flow ” and the 
„ electric resistance, 
that Ohm, in far- distant 
Munich, had a theo- 
retical dream of such a 
law, which, with a sag- 
acity little short of mar- 
vellous, he reduced to a 
concrete mathematical 
formula. Consider fora 
moment the distinction 
between the man who 
propounds a theory and 
the man who makes a 
veritable discovery; for 
precisely in these two 
attitudes stand Ohm 


| and Henry in relation to 

gt MAGNET MADE 9 HENRY this fundamental elec- 
IN ; NOW IN THE CABINET OF tric law. A theory may, 
THE COLLEGE OF NEW JERSEY. it is true, be of ines- 


timable value ; but however ingenious, however founded 
upon intimate knowledge of the subject, it at the most can 
only suggest what may be, can only point out an intelli- 
gent mode of asking Nature a question. The theory may, 
or may not, prove to be true. A discovery, on the contrary, 
tells us what is; it tells us that a certain fact or a certain 
relation in nature actually exists. Of the theory of Ohm, 
now at the tongue’s end of every schoolboy, but for a long 
time ridiculed, or at least unnoticed by the scientific world, 
Henry, in far-distant America, knew absolutely nothing. 
Five years later, in a letter written from Princeton, dated 
December 17, 1838, we find him asking Dr. Bache: “Can 
ou give me any information about the theory of Ohm? 
here is it to be found?“ In another letter of about the 
same period: “Whois Ohm? What is his theory?“ It 
was not until 1836, during his visit to London, that he 
sees at last Ohm’s theory, and finds that, after all, it is in 
substance nothing more nor less than his own discovery, 
interpreted in the language of mathematical prophecy. 


t :. > 
erg eyonite we 


ASBESTOS PORCELAIN. 


In a recent communication to the Académie des Sci- 
ences, M. F. Garros called attention to a new form of porce- 
lain brought out by him. He takes asbestos fibre and re- 
duces it to a fine powder. If pure, it exhibits an exceed- 
ingly white apparence, but if traces of iron oxide are 
present there is a slightly yellow tint. In the latter case 
the oxide is removed by sulphuric or hydrochloric acid. 
The powder is then made into a paste, moulded into shape, 
diod slowly, and baked (1200° C.) from 17 to 18 hours. 
If placed in a very high-temperature furnace, a remark- 
ably transparent species of porcelain is obtained. This 
“ asbestos porcelain ” has already been used for filtration 
and sterilization purposes, experiments showing that it is 
a more rapid and effective filterer than ordinary porcelain, 
and that the pores are less liable to become clogged up. 


12. Memorial of Joseph Henry, pp. 226, 227. 


Jan. 13, 1892.] 


THE PRACTICAL MANAGEMENT OF DYNAMOS AND 
MOTORS.—I. | 


BY 


Franois AY, Croker * Ohl, holon. 


INTRODUCTION. 


Tue purpose of these articles is to set forth the more im- 
rtant facts which present themselves in the actual hand- 
ing of dynamo-electric machines and electric motors, as 
a guide for those who use or study these machines. The 
authors do not claim for this treatment of the subject that 
it is anything more than a set of directions in which the 
various points are arranged under headings for convenience 
of reference. 
The subjects considered are: Chapter I, General Princi- 
les of Dynamos and Motors; Chapter II, Directions for 
lecting ; Chapter III, Installing; Chapter IV, Starting; 
Chapter V, Ranning; Chapter VI, Stopping ; and 89778 
VIL, i 


ter ‘Testing Dynamos and Motors ; also Chapter VI 
Dirsetions for 50 and Remedying Troubles in these 


machines.’ | b 

Heretofore writers on the dynamo or motor have usually 
treated these machines entirely distinctly, and books or 
papers on the dynamo usually contain nothing about the 
motor, or merely consider it briefly in a few special chap- 
ters, and books on the motor only refer to the dynamo in- 
cidentally. The authors have found that there is no ne- 
cessity for this separation; in fact, nine out of ten 
statements which apply to the dynamo are equally ap- 
plicable to the motor, and if the word machine is used in- 
stead of dynamo, the statement covers both and becomes 
doubly important and useful. Occasionally, of course, it 
is necessary to distinguish between the two machines, but, 
as a matter of fact, the difference in treatment required 
for dynamos and motors is often less than for different 
kinds of dynamos; for example, a shunt dynamo and series 
dynamo differ from one another much more than do a 
shunt dynamo and shunt motor. 


Cuap. I. 


GENERAL PRINCIPLES OF DYNAMOS AND MOTORS. 


Definitions.—A dynamo-electric machine is a ma- 
chine for converting mechanical energy into electrical en- 
ergy; in other words, it generates electric current when 
driven by mechanical power. The term dynamo-electric 
machine is so long that it is usually and unavoidably 
shortened into “dynamo,” which has exactly the same 
meaning. The name ‘‘ electric generator” or simply gen- 
erator” is often applied to the dynamo, especially when 
used to produce current for electric railway or other motors, 
but this distinction is merely for convenience, An alter- 
nating-current dynamo is commonly called an “ alternator.” 

An electric motor is a machine for converting electrical 
energy into mechanical energy; in other words, it pro- 
duces mechanical power when supplied with an electric 
current. An electric motor is usually called simply a 
motor, and although motor might mean anything produc- 
ing motion, it is very rarely used in any other sense and is 
perfectly definite in connection with electrical matters. 

Principles of Action.—The dynamo is based upon 
the discovery made by Faraday in 1831, that an electric 
current is generated in a conductor by moving it in a mag- 
netic field. The electric motor works on the principle that 
a conductor carrying a current in a magnetic field tends to 
move, Thus it will be seen from the above statements 
that the dynamo and motor are exactly the reverse of each 
other in their action. 

This r bee already been published in the Sept., Oct. and Nov., 1891 


RICAL ENGINSER, under the title of The Localization an 
Remedy of Troubles in Dynamos or Motors.” 
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Similarity of Dynamos and Motors.—The 
two machines are, however, very similar in their construc- 
tion. In fact, the same machine can be used for either 
purpose equally well. In practice there are sometimes 


slight differences between dynamos and motors, as will be 


explained further on, but these are not very important. 
Hence, as already stated in the introduction, the two ma- 
chines will be treated as one, except where some distinc- 
tion is specially stated. 


General Form.—We have seen that oth the dy- 
namo and motor depend for their action upon the move- 
ment of conductors in magnetic fields. Now it has been 
found as a result of scientific experiment and practical ex- 
perience during the 60 years since Faraday’s discovery, 
that the best way to carry out this principle 1s to arrange 
the conductors in suitable form and rotate them between 
the poles of a magnet, or magnets. This rotating part is 
called the armature and the magnet is called the field 
magnet. In alternating-current dynamos this plan is some- 
times reversed, the field magnets being made to rotate and 
the armature being fixed. 


Armature.—tThis usually consists of an armature 
core of iron on which are wound or attached the conductors 
which carry the current. This core should be split up or 
laminated, that is, made of discs, tape or wire, of iron 
separated by paper, varnish or rust, instead of one solid 
piece; otherwise it will have useless currents generated in 
it which would waste the power of the machine. This 
core is almost always made either in the form of a drum 
or a ring and. hence we have these as the two principal 
types of armature. 


Field Magnet.—This consists of one or more iron cores 
on which are wound the field coils. Attached to the field 
cores are the pole-pieces which form the magnetic field or 


space in which the armature revolves. 


| Cuar. II. 


DIRECTIONS FOR SELECTING DYNAMOS AND MOTORS. 


The choice of a dynamo or motor will, of course, depend 
largely upon the circumstances in each particular instance. 
There are, however, certain general facts which apply to 
almost all cases. 


Construction.—This should be of the most solid 
character and first-class in every respect, includiug material 
and workmanship, both of which should be of the best 
possible quality. All the parts should be of adequate size 
and strength to ensure durability. 


Finish.—W hat is called a fine finish on a machine is 
also very desirable, first, because it indicates good con- 
struction, and its absence indicates poor construction (there 
is no essential reason for this, but it seems to be a fact in 
most cases), and second, it usually causes a machine to 
receive much better treatment. 


Simplicity.—The machine and all its parts should be 
as simple as possible, and any very peculiar or complicated 
part or attachment should be avoided. These are some- 
times successful but should be well tried and proved before 
accepting. 


Attention.—The amount of attention required by the 
machine should be small; for example, the brushes should 
be capable of being easily and securely adjusted, and the 
oiling devices shouid be effective and reliable, self-oiling 
bearings being very desirable. The screws, connections 
and other small parts should be arranged so that they are 
not liable to become loose, and the delicate parts should 
not be particularly exposed or liable to injury. The ma- 
ae oo be made so as to be easily and thoroughly 
cleaned. 
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Handling.—The machine should be provided with 
rings or other means by which it can be easily lifted or 
moved without injury. it should be possible to. take out 
the armature conveniently by removing one of the bearings. 


Regulation.—Some form of regulator should be pro- 
vided by which the k. F. M. or current of a dynamo or the 
speed of a motor can be reliably and accurately governed. 


Armature.—tThis should turn very freely in the 
bearings, and should be perfectly balanced so as not to 
have any appreciable jar or vibration at full speed. There 
should be a uniform clearance of at least ny inch all around 
between the armature and pole-pieces, The armature 
should be capable of moving lengthwise in the bearings at 
least 4 inch. It is not usually desirable to have the speed 
of an armature at its circamference more than 3,000 feet 
per minute. The ring-form of armature is especially 
suited to high voltage since the coils differing most in po- 
tential are at the greatest distance apart. A section of a 
ring armature can also be more easily rewound than in the 
case of a drum armature. 


Capacity.—This should be ample in all cases. It is a 
very common mistake to underestimate the work required 
of a given machine, and, even if the machine has sufficient 
power at first, the demands upon it are apt to increase and 
finally overload it. No one is ever likely to regret choosing 
a dynamo or motor with a considerable margin of capacity, 
since these machines only consume power in proportion to 
the work they are doing. For example, a 30 h. p. ma- 
chine would probably run with a 20 h. p. load more 
economically and satisfactorily than a 20 h. p. machine with 
the same load. 


Form.—tThe machine should be symmetrical, well pro- 
portioned, compact and solid inform. If it is either very 
tall or very flat it is usually inconvenient and clumsy. No 
part of the machine should project excessively, or be 
awkwardly formed or arranged. The large and heavy 
portions of the machine should be placed as low as possible 
to give great stability. For the same reason the,shaft 
should not be high above the base, nor should it be so low 
that there is not ample room for the pulley or other at- 
tachment. A horizontal belt, for example, will sag and 
strike the floor if the pulley is very low. 


Weight.—The common idea that it is desirable to have 
a very light dynamo or motor is a mistake when it is for 
stationary use. There is no advantage in a light machine 
for stationary work, and it has the disadvantages of being 
less strong, less durable and less steady in running. 
sufficient weight to make the machine thoroughly sub- 
stantial is obviously a great benefit. 


Cost.—It is also a mistake to select a cheap machine, 
since both the materials and workmanship required in a 
high quality dynamo or motor cost more than in almost 
any other machine of the same size and weight. 


(To be continued.) 


ONE WAY OF SAVING POWER ON ELECTRIC 
RAILWAYS. 


BY LUCIUS ELLIOT MARPLE, 


Ir is a well-known fact that much of the power gener- 
ated at the central station of an electric railway is lost in 
overcoming the resistance offered by poor rail connections. 
Not only this; but there is consequently a much greater 
wear and tear on the machinery, and an undue heating of 
the motors because of the unsteady current resulting. As 
these are prominent features, it is of no small importance 
to the railway superintendent that there should always be 
the best possible connections between the car wheels and 
the rails. 
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The following instance, ia which the writer was recently 
called in court to testify, shows that this may be the cause 
of annoyancein more ways than one: . . 

A car happened to be stalled by dust on the track for a 
moment, when a green horse passing by took fright 
at it and stumbled, striking his head on the step of the car. 
It was claimed before the magistrate, and allowed, that a 
current of electricity from the car had, in some way, caused 
the animal’s death. This decision was appealed from, and 
happily reversed in a higher court. 

Several railways, have, however, overcome this trouble 
and effected quite a saving by applying water to the tracks 
in the proper manner. 

The simplest and most effective way seems to consist in 
employing specially made carts, with wheels just fitting 
between the tracks. On each pair of wheels a large tank 
is placed six feet or more above the ground. By means of 
pipes, this delivers a stream of salty water with consider- 
able force directly over either track. 

By making several trips daily over each route, the tracks 
can be kept thoroughly clean and moist. Where this has 
been tried it has been proved that a very considerable 
amount of power may be thus saved. 

To show the effect of a clean track, the instance may be 
cited of Nashville, Tenn., where the surface consists very 
largely of limestone rock. The writer has several times 

e careful note of the station output before and daring 
a sudden heavy shower. . 

A reduction of from 900 to 600 amperes, or more than 

80 per cent., was actually observed. 

robably the greatest effect will be felt in towns where 
the streets are unpaved and the travel is heavy enough to 
keep the rails continually covered with dirt. 


THE EXPERIENCE OF CITIES WITH THE TROLLEY 
SYSTEM. 


BY 

Tax citizens of Yonkers have recently been discussing 
at much length the advisability of permitting the trolley 
system in their city, and the city council have finally de- 
cided to permit its use with certain restrictions. In con- 
nection with this discussion, one of the enterprising papers 
of the city, the Yonkers Daily Herald, addressed a num- 
ber of inquiries concerning the trolley to the mayors of 
108 cities in which it was understood to be in operation. 
Replies have thus far been received from 66 cities and 
towns, Sixty-two show a practical experience with the 
system and are, therefore, noted in the answers below. 

The first question put to the mayors was as follows: 
“ Do you consider that the trolley system has been opera- 
ted successfully in your city?” All but five answer this in 
the affirmative. Three report that it is fairly successful, 
and two say that it has not succeeded. 

The second inquires if the fault is believed to be in the 
T or in the management. From Toledo, O., where 
the Thomson-Houston and Westinghouse systems are used 
the answer considers the fault about equally divided. 
Zanesville, O., reports that good management is everything. 
Ottawa, Ill., reports that the management is a little lame. 
Akron, O., and South Bend, Ind., say that the electric 
cars are not a success on account of the management. 

The mayor of Rockford, Ill., considers all overhead 
wire business bad and hopes that Edison will make a suc- 
cess of his two-track idea. He also remarks that the sys- 
tem is good when well carried out with double motor cars, 


revolving snow-brushes and heavy rails, and lays the faults 
to cheap equipment. Camden, N. J., reported that their 
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system was not successful at first beoause the power 
generators were not suitable. 

The third question inquired whether the system had 
benefited the business interests of the city. This question 
is answered affirmatively, and in many instances with em- 
phasis, by all except South Bend, Ind., in which the answer 
to the question is omitted, and Buffalo, N. Y., where the use 
has not been sufficient to warrant an opinion. The mayor 
of Wilmington, Del., reports that the electric cars have 
infused new life into the people, and that a horse is too 

d an animal to put to a street car. The city electrician 
at Springfield, Ill., reports that there is a car every 15 
minutes for those who live five miles from the centre of the 
se a that the great beauty is that the cars are on time. 

The fourth question aske, Which system is used? As 
many cities use more than one system, or combinations of 
two or more systems it will, therefore, be seen why the 
numbers here given will sum up more than the number of 
replies which have been sent in. In 12 replies no answer, 
or an indefinite answer, is given to the question, From 
the others it appears that they are in use in, and endorsed 
as good by, the following places :— 


Used by Approved by 

Thomson-Houston.......... sesso 31 24 
Sprague-Edisoo nn 24 17 
Westinghouse 5 4 

CCC ( „„ 3 2 
Van Depo ele 1 1 
Detroit trical Works. 1 1 
Pf!ff r ³ĩÜ-üm x EE 2 0 


The fifth question asked the mayors if they consider 
their system the best. Their replies are incorporated in 
the above table, but as each appears to be oontented with 
the system which he happens to have, his opinion does not 
appear to be much of an indication as to which one is the 
best. In several instances where two systems are used both 
are endorsed without preference. The mayors of Mil- 
waukee, Quincy, Mass., and Reading, Pa., make no choice 
between the Thomson-Houston and the Sprague. On the 
other hand the mayor of Marlboro, Mass., has the latter 
but prefers the former. The Thomson-Houston system is 
also especially endorsed by the mayor of Peoria, III., and 
the city electrician of Springfield, Ill. The Sprague and 
Edison systems are endorsed by the mayor of Canton, O., 
and the Sprague and Westinghouse syetems by the mayor 
of Wilmington, Del. The mayor of Lancaster, Pa., pre- 
fers the Edison to the Daft system. 

The sixth question inquired if any persons had been 
killed by the electric current from the trolley line, and the 
seventh, how many. These are answered in the negative 
in every reply but one. This one is from Louisville, Ky., 
and reports five or six killed by carelessness of passengers. 
It is not thought from the answer that they were killed by 
the current. In Canton, O., a little girl was run over. 
Toledo, O., mentions two injuries. The mayor of Lynn, 
Mass., mentions accidents to carriages being run into, and 
Zanesville, O., reports the killing of several dogs. A num- 
ber report no accident of any kind. 

The eighth question asked if accidents from the current 
were very likely to happen. This was answered unquali- 
fiedly in the negative in 40 of the replies, and no affirma- 
tive answer was received. The city electrician of Spring- 
field, III., says: On three occasions I have seen the entire 
current (480 to 510 volts) pass through a man.. Of course 
he was burned but was at work again in 48 hours. Such 
cases as these are due wholly to the carelessness of the 
men while repairing hooks.” Streator, Ill., reports that 
the current has been taken without injury. Johnstown, 
Pa., answers, No, the current is not over 500 volts.” 
And Camden, N. J., replies that the voltage is 220 and 
that fatal accidents are not looked for. ‘The mayor of 
Milwaukee thinks an accident is possible upon contact with 
a live wire. 

The mayors of several cities referred to their experts for 
the information sought, Saginaw, Miob., referred to W. 
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J. Hart ; Salem, O., to W. H. Wheldey, and Springfield’ 
Ill, answered through Edgar L. Gross, city electrician. 

The mayor of Aurora, III., sent a very interesting reply, 
of which the following is an abstract: We have an 
elaborate and costly system of street railway propelled by 
the trolley system, and it operates successfully save when 
a snowstorm shuts it off short. Nobody has been killed 
by the electric current, but we have had some narrow es- 
capes from death. Telephone wires are liable to break, 
and if they fall across the trolley wire it will kindle a fire 
in the office or residence, a mile away perhaps. One of 
the trolley wires fell recently in this city and knocked a 
horse down. If you are about to insert the trolley system, 
I suggest that you require the company to light the streets 
which it occupies without charge, placing a lamp on every 
second or third pole. The city of Providence, R. I., has 
been considering the granting of a franchise to a atreet 
railway company, and I recommend that you send to the 
Hon. H. Howard of that city for a copy of the pampblet 
publication No. 8, of the Advance Club of Providence. It 
contains the contract which the city of Toronto has with 
its street railway company, which has many safeguards. 
The rate of speed should be regulated from time to time 
by the city authorities, and the company should be held 
to a rigid accountability for the condition of the street and 
road-bed which it occupies. A city should prepare its own 
ordinance granting the franchise, for if Pe by the 
company they will get the best of you and gain many little 
advantages by cunningly devised phrases which will bardly 
be apparent upon casual reading.” 

The mayor of Allentown, Pa., says that he considers the 
T rail better than the flange rail in every particular if 
wagon gauge is not required. 


THE LAW OF MOTOR EFFICIENCY. 


BY 
P 
CMM, 

Ix the issue of TRE ELECTRICAL ENGINEER of December 
16, Mr. H. Ward Leonard attempts to set aside my ob- 
jections to his so-called law of motor efficiency. I will 
encroach upon your valuable space once again, not so much 
for the purpose of further argument with Mr. Leonard, as 
of straightening out certain questions of fact on which he 
does not appear to be as well informed as he might be. 
Mr. Leonard’s statements, in fact, tend to strengthen the 
impression that he has neglected not only the theory but 
even the history of the “ art to which his invention apper- 
tains.” 

It was in 1882 that Marcel Deprez first accomplished 
what Mr. Leonard now claims as his discovery or invention. 
He described his method in La Lumiere Hlectrigue (Oct. 
3, 1885, pp. 6, 7). His experimentss have been freely 
quoted, among: others, by Kapp, (Elect. Transm. 3d Ed., p. 
89) ; and also repeated by others, (Thompson Dyn. Elec. 
Mach., 3d Ed., p. 539). 

M. Deprez took a motor which was loaded artificially 
so as to give a constant moment of resistance, and con- 
sequently requiring a constant torque to make it turn, He 
applied to this motor a source of k. M. F. which he caused 
to vary from zero up to an extreme limit. He found that 
for any given load the current increased-until it was suf- 
ficient to produce the torque needed to start the motor. 
Any further increase of the E. M. F. caused the speed (and 
therefore the counter E. M. F. of the motor) to increase so 
as to prevent the current from rising above the value at 
which the motor began to turn. He laid down and proved 
the law that for any load (torque) a certain current is re- 
quired, and that this current will automatically be main- 
tained constant, or very nearly so, at any and all speeds, it 
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being independent of the speed. He also showed that the 
speed was controlled and governed for a given load, entirely 
by varying the k. M. F. of the source of supply. 

In the original experiment the E. m. F. was regulated 
partly by varying the speed of the dynamo, and partly by 
a variable resistance in the circuit. He described later 
(Oct. 17, °85) a method of varying the k. M. F. of a gener- 
ator (or motor) run at constant speed, by varying its mag- 
netic field, which is the method of E. . F. regulation found 
in Mr. Leonard’s method. 


Even the plan of separately exciting the motor was first. 


made known and used by Deprez. It requires no extended 
comparison to see that M. Deprez’s method accomplished 
all that Mr. Leonard’s does and by exactly the same means, 
namely, by varying the E. m. F. of the source of supply. 
The only difference exists in the details and in the theory. 
Although Mr. Leonard effects his regulation solely * 
varying the k. M. F. of the source of supply just as M. 
Deprez did, yet he claims to have some control on the am- 
peres, while M. Deprez made no such claim, but on the 
contrary recognized and admitted the fact that the amperes 
do and will control and take care of themselves automati- 
cally. The fact that the efficiency is more nearly constant 
when the k. M. F. is varied with the speed of a motor run 
at constant torque, has also not escaped attention. The 
table of tests of a % h. p. Immisch motor, quoted by 
Thompson, fet bara Elec. Mach., 3d Ed., p. 562) gives a 
sufficiently clear indication of it. Every one who has had 
experience with storage battery cars wherein the speed 
regulation is effected by grouping or varying the cells, has 
doubtless observed the fact. The present writer has many 
records of brake tests made in 1887, and subsequently, 
which show this very clearly. 

In a later portion of his discussion in the same journal, 
M. Deprez gives (Oct. 24, 85, p. 158) an ot aac ef- 
ficiency which is an extension of that which I gave in my 
previous article, and which Mr. Leonard may find of 
interest. 

According to M. Deprez, the efficiency depends on three 
things only: 1. The speed of the motor, f. e., the counter 
E. M. F. 2. The ratio of the total circuit resistance to the 
motor resistance. 3. The ratio of the watts spent in heat- 
ing the motor to the torque obtained by the current— 
which is what he calls the cost of the torque.” 

These statements can be made to embrace almost any 
case of electric power transmission. The conditions and 
the rule which I gave for obtaining maximum efficiency 
are in harmony with M. Deprez’s views. 

So much for the facts as to the novelty of the method 
or the accuracy of the “law.” Let us now see what are the 
facts in relation to the question of torque in the street car 
motors commonly used, 2. ¢., in plain series motors. ; 

I quote :—“ Mr. Mailloux is, I think, in error in stating 
that in the street car motors commonly inuse the amperes 
vary asthe torque. Such a condition could only be real- 
ized in a constant field and with the series field commonly 
in use, as a constant field is not realized under varying 
torques, although the commutation of the field is, of course, 
an endeavor to approximate to it.” l 

The fact is that the amperes vary as the torque in all 
forms of motors, though not in the same way. In a shunt 
motor the curve of torque is nearly a straight line; in a 
series motor it is convex toward the axis of amperes, for 
the lower values. In both cases, for higher current values 
the line is either straight or slightly concave to the axis 
of amperes. The physical or mathematical reasons do not 
interest us now. 

It is sufficient to know that the amperes do vary as the 
torque in series motors. For medium and high current 
values the series motor has the great advantage that it re- 
quires less amperes per unit of torque than does the shunt 
motor, and is not so likely to spark, because its load is con- 
stant, while that of the shunt motor will change with the 


current. 
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I do not regard a constant field as a condition sine qua 
non for accomplishing what Mr. Leonard’s method does. 
A series motor used in place of his separately excited 
motor would operate quite as satisfactorily in most 
cases, and more so, in many cases. Mr. Leonard in- 
insists that when he groups the six motors in different 
ways, he varies the volts as the speed desired. Until his 
explanation is.made intelligible however, or a more logical 
one substituted therefor, 1 must adhere to my previous 
opinion. 

Mr. Leonard has also permitted himself to make the ab- 
surd statement that there is no question that the current 
will be constant for all groupings, neglecting, of course, 
the slight effect of the losses in heat, eto.“ No question 
admits of more easy demonstration. In the abstract, one 
might ask, if the current is the same for all groupings, then 
since the direct k. m. F. is also constant, the electrical 
energy abstracted from the circuit, is constant. Where 
then would the. energy come from which causes the in- 
crease of speed? In point of fact it must and does come 
from increase of current. Let us take a concrete case by 
assuming that each car requires for keeping it in motion on 
a given grade that the motors should each develop 200 
pound-feet of torque or 1,200 pound-feet for the three 
cars constituting the train. This torque will, it is evident, 
be the same, at all speeds usually employed. Hence, 
each motor must furnish the same torque, no matter at 
what speed it runs, so long as the load and the grade re- 
main the same. Starting with the six motors in series, a 
given current, say, 15 amperes is required to produce in 
each motor the desired torque of 200 pound-feet. 

Let us now connect the six motors in two multiple series 
of three. Each series will again take 15 amperes to give the 
same torque. The line current will therefore be 80 am- 
peres. If we connect the motors in three multiple series of 
two, the line current will be 45 amperes; with all the mo- 
tors in parallel the current will be 90 amperes. The elec- 
trical energy supplied tothe train, and, in consequence, the 
speed, will of course increase at each change in grouping. 
The change of speed will, in most series railway motors, 
cause a further complication from the fact that the same 
current will not maintain quite the same useful torque at 
all speeds, partly owing to changes in the coefficient of fric- 
tion, and partly to armature reactions. For a given torque 
the current must be incregsed slightly as the speed 
increases. Mr. Leonard’s emphatic statement is therefore 
without foundation. He has apparently confounded this 
case with one in which the motors remain always con- 
nected the same way. 

Lastly Mr. Leonard’s explanation of my abhorrence of 
commutators also falls to the ground, in view of the fact 
that in the method proposed by me the sparking was en- 
tirely obviated. There was also no rheostat. The voltage 
of the dynamo side of the converter was not expected to 
exceed at any time 25 volts for the function it was to per- 
form. Its output would not exceed 2,000 watts at any 
time. | 

As for the question of weight, if Mr. Leonard can really 
make with 500 pounds of material a motor dynamo, hav- 
ing two distinct fields, of the watt capacity stated in his 
article, and running at reasonable speeds, and fair efficiency, 
he has done something that will produce a far greater and 
more lasting impression than his so-called “law” of 
efficiency. 


RATHITE. 


RarhrrE is a new insulating compound, composed of 
vulcanized india-rubber and silk fibre. The idea is to ap- 
ply this form of insulation in all cases where solidity 
rather than flexibility is wanted. The compound is due to 
MM. Waddington, Rath et Cie. 
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AN ELECTRICIAN’S APPEAL TO PORCELAIN MANU- 
FACTURERS. 


Tux subjoined appeal to porcelain manufacturers is from 
Mr. Francis W. Jones, the well-known electrical engineer 
and inventor, and now electrician of the Postal Telegraph- 
Cable Co., of this city. What Mr. Jones says on the mat- 
ter of insulators is not only important but true, and it does 
seem to us that American porcelain manufacturers should 
have no difficulty in meeting the demand. It should cer- 
tainly be worth their while, as the insulators used by the 
Western Union and Postal companies alone must run up 
into millions, with a steady consumption every year: 


To the Porcelain Manufacturers of America: 


Ur to the present time in this country, glass has been 
chiefly used for the insulation of telegraph lines. In 
Europe, however, porcelain is the prevailing material and 
presents three or four times more resistance to the leakage 
of current than glass. The great cost of importation under 
a high tariff, coupled with a lack of knowledge of the ad- 
vantages gained in Europe by the use of porcelain, are un- 
doubtedly the reasons why glass has been so long adhered to 
in America, notwithstanding that great loss of business 
occurs during rains and fogs by the electricity leaking down 
the poles, rendering the wires inoperative. The insulating 
properties of porcelain depend on its quality. It requires a 
good smooth surface, must be perfectly vitrified through- 
out so as to be homogeneous, impervious to moisture and 
free from flaws ; the glaze must be good. If such an article 
can be produced in this country, it sooner or later un- 
doubtedly will replace all the glass in use, even should 
quite a difference in price exist in favor of glass. It would 
be an advantage if the shape could be made to conform to 
the present double-petticoat glass, but it may be thought 
best to adopt the English Post Office pattern. To con- 
vince you of the soundness of my views, see F. L. Pope’s 
1891 edition of Modern Practice of the Telegraph,” page 
115. Also Preece & Sivewright’s last edition on “ Tele- 
graph,” page 267. Mr, Preece is electrician of the British 
postal lines. You will feel convinced, I am sure, that a 
field is open for your careful consideration and action. I 
shall be pleased to hear from you further on this (to me) 
important subject. 

F. W. Jones, Electrician, 


PostaL TSLEGRAPH-CABLE COMPANY, 
New York, Jan. 5, 1802. 


THE ELECTRIC LAUNCH “ ZURICH.” 


Tux following particulars from L’ Electricien with re- 
gard to the electric launch, “ Zurich,” which attracted 
mach attention at the recent Frankfort Exhibition, may 
be of some interest. The launch was constructed by MM. 
Escher, Wyss et Cie., of Zurich, and the Oerlikon 
Maschinenfabrik. The hull was of steel, and the boat was 
capable of carrying 100 passengers. The dimensions were: 
Length, 53 ft.; beam, 104; mean draught, 34 ft. The 
screw, which was 28 in. in diameter, was coupled direct to 
a 10 h. p. two-pole Brown dynamo run as a motor 
at 350 revolutions. Power was supplied by a battery 
of 56 Schoop 31-plate gelatinous accumulators, having a 
capacity of of 450 ampere hours, and a maximum die. 
charge current of 80 amperes, and weighing in all about 
5 Uns. The total weight of the electrical equipment was 
64 tons, that of the boat being 15 tons. The motor, when run- 
ning at 365 revolutions, and absorbing 10 h. p. (102 volts 


THE ELECTRICAL ENGINEER. 35 


x 75 amperes), propelled the launch at the rate of 8 miles 
an hour; when only 8 h. p. was absorbed the speed was 
still 7 miles an hour. 


THE THOMSON-HOUSTON SEARCH-LIGHT ON 
BOARD THE STEAMER “FAIRFAX” 
Tue electric lighting plant on the steamer “ Fairfax,” 
described last week in THe ELECTRICAL ENGINEER, is, in 
many respects, a model marine plant. There are 243 16 
candle-power lamps in use distributed in the various parts 
of the ship, those in the three lower decks having water- 
tight fixtures. The junction boxes, 75 in number, are of 
bronze, and water-tight, as are also the switches, 10 in 
number, and the wires are lead-covered waterproof. The 


THOMSON-HOoUSTON SEARCH LIGHT, WITH FocusING Lamp. 


lamps are on nine circuits controlled by cut-outs and 
switches in the dynamo-room, and the mains ran to four 
distributing boxes, conveniently located in different parts 
of the ship, containing the branch cut-outs and switches. 

The search-light or projector, shown in the accompany- 
ing illustration, is located on the mast forward of the pilot 
house, and is equipped with an automatic focusing lamp. 
The controlling device is placed in the pilot house so that 
the lamp can be moved vertically and horizontally. The 
projector takes 20 amperes of current, and is rated at 
20,000 candle power. 


PROF. AYRTON. 


Pror. W. E. Ayrton, F. R. S., president of the Phys- 
cal Society, at the annual meeting of the Institution of 
Electrical Engineers was elected to the presidential ohair of 
that body, 
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The discoveries of great men never leave us; they are immortal; 
they contain those immortal truths which survive the shock of 
empires.—Henry Thomas Buckle. 


BOODY BARBARISM. 


T bas become a fairly well recognized fact that public 
improvements or the erection of large engineering 
works must involve, to a greater or less extent, the loss of 
human life, and indeed in not a few instances this con- 
sideration has been made the subject of actual calculation 
in advance of the undertaking of such works. We might 
refer to hundreds of instances in which the erection of 
large structures has been accompanied by loss of life, and 
we need go no further than to select the Brooklyn Bridge 
as an instance in point. We have selected this particular 
example in order to show the fallacy of one of the argu- 
ments, if arguments they can be called, which Mayor 
Boody of Brooklyn has brought forward in connection 
with his veto of the resolution of the Board of Aldermen 
granting permission for the introduction of the trolley 
electric railways in that city. Mayor Boody believes that 
while “ we are called upon to yield many of our present 
inconveniences for the public good, no citizen in time of 
peace can be justly asked to hazard life and limb; no 
amount of material benefit can compensate for the loss of 
one life!” Would Mayor Boody, we would ask, see 
Brooklyn isolated from the world because the erection of 
the Brooklyn Bridge involved a loss of life or because 
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steam boilers on ferry boats have exploded or railroad 
accidents have occurred? The proposition is so absurd 
that it needs no further discussion. But we invite Mayor 
Boody to bring forward a single instance in which human 
life has been lost due directly to the electric current from 
an electric railway circuit. Persons have, it is true, been 
run over by electric cars in the same way as they have 
been for many years by horse cars and steam railways; 
but no one dreams of stopping these valuable adjuncts of 
traffic and returning to the omnibus and stage-coach be- 
cause people are imprudent enough to cross the tracks 
upon the approach of trains, Another of Mr. Boody’s 
reasons for vetoing the resolution is that no city of the 
size of Brooklyn has felt justified in adopting the trolley 
system. Considering the fact that New York and Chicago 
have granted trolley privileges within their limits, this 
part of Mr. Boody’s objection is evidently based upon a 
lack of knowledge ; but, aside from that, the reasoning in 
itself is about as convincing as would be the argument 
that, because a town of 10,000 inhabitants had adopted a 
railway trolley system, the method was not adapted to one 
of 20,000 inhabitants. 

Somewhat more than a year ago the Daily Advertiser, 
of Boston, obtained the views expressed by the mayors of 
a large number of cities where electric railways operated 
by the trolley system were in operation, and the opinion 
expressed almost unanimously was, that the community 
was largely benefited by the increased comfort due to the 
introduction of the electric railway, and that the advance 
in the taxable valuation of property was of direct benefit 
to the taxpayers themselves. Considering that Brooklyn 
has permitted the erection of many miles of elevated rail- 
ways, the attitude of its present mayor is hardly consist- 
ent, and we are glad to believe that his veto will be over- 
ridden by the city council. The more recent opinions of 
mayors after prolonged operation of electric railways will 
be found on another page, on which Mr. Balch gives a 
résumé of the replies received to inquiries emanating from 
the Herald, of Yonkers, N. Y., in which place the subject 
of electric railways is now being agitated. We are con- 
vinced that if the questions involved in the introduction of 
the trolley system were made a proper subject of study by 
the mayors and councils of such cities, no difficulty would 
be encountered in the obtaining of suitable franchises for 
their introduction. 


STORAGE BATTERY WORKING. 


Ir is about a year since Prof. Ayrton and his associates 
published a remarkably exhaustive paper on the behavior 
of the storage battery during charge and discharge, in 
which special attention was devoted to the examination of 
the changes which take place in the active material during 
these stages, a large number of analyses being made to de- 
termine the chemical composition at short intervals. In 
this issue we publish an abstract of an exceedingly interest- 
ing paper read by Dr. G. H. Robertson, in which particular 
attention has been paid to the investigation of the condi- 
tion of the acid electrolyte and its effects upon the plates 
during the various stages through which the cell passes in 
charging and discharging. He recognizes distinctly the 
great influence of the “active oxygen,” hydrogen di-oxide 
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and persulphuric acid, and arrives at the conclusion that 
for improvements in the cell we must look more to the man- 
ner of its handling than to any onangex in the manufacture 
of the plates. 


THE PRACTICAL MANAGEMENT OF DYNAMOS AND 
MOTORS. 

THE ve number of works which have appeared during 
the last ten years treating of the dynamo and motor have 
done much to make the principles and method of construc- 
tion of dynamo-electric machinery matters of common 
knowledge among those interested in the science. But 
while these books have served an excellent purpose, it can- 
not be denied that almost without exception they have been 
wanting in so far as they lacked the details necessary for the 
practical operation of such machines, By practical opera- 
tion we mean such a knowledge of the principles of opera- 
tion as will enable one to select intelligently the machine 
best suited for his purpose, erect and operate it in the 
place best adapted for it, and in a manner such as to in- 
sure its steady operation under all conditions of use. That 
such a treatise was needed is evidenced by the fact that 
several of our large electric companies issue books of 
instruction intended to supply the information just referred 
to. But none of these go as deeply into the subject as its 
importance warrants, and hence we are led to believe that 
a thorough and systematic treatise on this subject will be 
welcome at this time. As such we present to our readers 
the first instalment of the work on “The Practical 
Management of Dynamos and Motors,” by Prof. F. B. 
Crocker and Dr. S. S. Wheeler. Our publication some 
time ago of “ The Localization and Remedy of Troubles in 
Dynamos or Motors,” by the same talented authors, 
which may be said to form a part of this work, has given 
a foretaste of that which is to come; and we thus hope to 
place before our readers a work which will be of the highest 
practical value and which will form a fitting addition to 
the already excellent descriptive works available on the 
subject of electric machinery. 


BLOCK SIGNALS FOR STEAM RAILROADS. 


Ir has taken the public a long time to become fully 
awakened to the full extent of the parsimonious reckless- 
ness and callous indifference to the safety of passengers 
which has characterized the administration of America’s 
self-styled greatest railroad,” but the past few days have 
given evidence that the campaign of education is making 
rapid progress. If anything further were needed to give 
point to the scathing, if not always intelligent, criticism of 
the public journals, and to add fresh fuel to the flame of 
popular indignation, it might have been found in an article 
which appeared a few days since in an afternoon journal, 
which, for reasons not necessary to particularize, has gen- 
erally been regarded as in some sense the mouthpiece of 
the management of the railroad in question. 

This apparently inspired article informs the world that 
“block signals get out of order e and lead to 
delays and collisions, Much better — the writer says—“ is 
the service of living, faithful flagmen, and the results have 
shown how pre-eminently best this system is. The block 


system is not worth a cent in comparison.” From which 
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profound observation we are made aware that this preten- 
tious ignoramus does not even know what the system is, 
which he is so swift to condemn. He actually does not 
know the difference between the block system itself and 
the special apparatuses which are frequently, though by no 
means necessarily, employed in operating it. He does not 
know—or wilfully suppresses the fact—that the “living, 
faithful flagman ” is never dispensed with even under the 
block system. He asserts that “if the whole system of the 
Pennsylvania Railroad were to supplant the whole system of 
the Central, not a train a day would be on time, and accidents 
would be four times more frequent than now.” The all- 
sufficient answer to this is a comparison of the records, 
The Pennsylvania, with a much heavier traffic than the 
Central, has been operated for many years between New 
York and Philadelphia, under the block system, without 
the occurrence of a serious collision involving a passenger 
train, while on the Central, the actual money loss from 
preventable collisions south of Poughkeepsie during the 
same length of time, not to speak of passengers slaugh- 
tered, has been enough to equip and maintain an efficient 
block system twice over. 


GILBERT, THOMSON, HENRY. 


Ir is with no little pleasure that we begin in this issue a 
series of articles on the work of Prof. Joseph Henry, by 
his daughter, Miss Mary A. Henry, who proposes, and 
gives evidence of her ability, to prove that her distin- 
guished father made an independent discovery of the prin- 
ciple of magneto-electricity.. Her charming narrative 
goes to show not only that Henry, in this, was abreast of 
the immortal Faraday, but even anticipated him by several 
months. 

Our issue this week contains also a biographical sketch 
of Sir William Thomson, who has just been raised to the 
peerage of Great Britain ; and since distinction in Eng- 
land takes this form, the honor thus conferred upon one so 
thoroughly entitled to it will be noted with warm approval 
by every American electrician and electrical engineer— 
not omitting Dr. Park Benjamin, who would prefer to see 
the recognition take some other shape than the award of 
an empty title. The description given by Mr. Shaw of 
his visit to the great and modest Scotch philosopher is f all 
of interest and not less so because it is timely. 

But we do feel that there is some warrant for the indig- 
nant outburst of Dr. Benjamin, in our columns this week, 
as to the neglect shown to the memory of William 
Gilbert, who was at once the Henry and Faraday of his 
remote times, and who enjoyed consideration while alive 
at least equal to that which we all have long delighted to 
pay to Sir William, now Lord, Thomson. Why is Gilbert 
allowed to fall into such oblivion, or if he be remembered, 
why are not the memorials of his life and work preserved 
with as much reverence as after ages will evince for the 
mementos of Henry and Faraday and Thomson? We 
will not find fault with our English friends in this matter, 
for our own pages this week show that it has become a duty 
to vindicate the memory of Henry; but it is at least safe to 
say that if they do not soon take the matter up it is one 
that American electricians will feel constrained to be active 
about. 
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WIPING OUT THE MEMORY OF GILBERT. 
BY 


Ir seems to me that it is about time to organize in this 


country a Gilbert Society for the purpose of prevent- 
ing the wiping out of the memory of William Gilbert. 
That task was begun by Francis Bacon probably in 
Gilbert’s lifetime, and repeated attempts in the same 
direction since then have not been wanting ; as witness 
the stupid article 3 him in the ninth edition of the 

` Encyclopædia Britannica. T that such a magnifi- 
cent tribute as was paid to Gilbert by Galileo would be 
sufficient to keep any man’s memory green even during the 
17th and 18th centuries ; but towards the end of the latter 
period despite the praises of the great Italian, some one 
found it necessary to make a new and peculiarly insidious 
attack upon Gilbert ; and this I happened to unearth the 
other day in a rather curious way. l 

Pretty much everybody who has written a biographical 
sketch of Gilbert within the last dozen or so years has al- 
luded to his portrait as existing in the Bodleian Library at 
Oxford. Itis well known that that portrait was painted 
at the order of Gilbert himself; that it represente 
him in about his 48th year, and depicts him in his doctor’s 
robes standing with his hand on the “ terrella,” which was 
hig artificial earth made out of a piece of loadstone. Upon 
the picture and above the figure there was inscribed, first, 
the word “ Zerrella,” then the date “1591; œtatis 48,” 
and also in the background and a little below his left 
shoulder were the words: Magneticarum virtutum, 
primus indagator Gilbertus.” 

A couple of years ago there came into my possession an 
old print purporting to represent William Gilbert, 
and tallying in all respects with the description of the 
ancient portrait except in the following very significant 
details: The inscriptions were totally absent, and 
for the terrella had been substituted an ordinary terrestrial 
globe with the usual signs on it. As it struck me that 
these omissions were certainly very remarkable, and quite 
in line with previous efforts to slaughter Gilbert’s reputa- 
tion, I took occasion last September when in England, to 
go to Oxford for the express purpose of seeing the picture, 
and if possible of having a photograph made from it. I 
found in the Oxford stationers’ stores abundant photo- 
graphs of every one of the other historical portraits in the 

amous library, but none of Gilbert ; and so I addressed a 
courteous request to the librarian asking permission to 
make the photograph in question. That gentleman in re- 
ply asked me to call upon him, which I did, and once more 

roffered my request, expressing at the same time the great 
interest which all American electricians felt in the fame 
and reputation of William Gilbert. He heard me through 
patiently, and then with a half smile, remarked : 

“Well, I should be very glad indeed to allow you to 
photograph the picture but for one reason, which I fear 
must be controlling.” 

“ And that is ”—I asked. 

“There isn't any picture.” 

As this was rather staggering in view of the repeated 
statements by British writers living within a hundred 
miles of Oxford, including various professors, I ventured 
to suggest that perhaps the librarian was mistaken, or was 
confusing the portrait in question with some one of the 
many others hanging in the gallery. He smiled superior 
once more and proposed that l walk through the room and 
see if I could find that portrait, which, perhaps with more 
zeal than politeness, I did. Then I came back to him and 
asked : 

“Well, where is it? 
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“Seeing that it was removed,” he answered, over a 
hundred years ago, I do not know.” 

c Who removed it?“ 

“I do not know.” 

% Why was it removed ?” 7 

Py It got decayed. It was on board, and the board rot- 
ted. 
“Might I ask the source of your information?“ 

“ Certainly,” he said. 

And thereupon he went to the shelves of the library and 
brought me a copy of the “ Histories and Antiquities of 
the University of Oxford” by Anthony A. Wood, dated 
1796, opened it at page 96 of Vol. 2, and there appeared a 
brief paragraph describing the picture as I have described 
it above, terminating with the laconic statement Decayed 
and removed.” 

« Is there no record,” I asked, “that it was ever re- 
turned?“ 

“ None.“ 

“ Is there any receipt in the archives from anybody who 
took it away?“ 

“ None.” 

Has any other picture been removed from this famous 
collection?“ 

“ None that I know of or have any record of.” 

“It is a fact, isn’t it, that there are a great many pictures 
here of far earlier date than that of Gilbert?“ 

“ Certainly.” 

“ Judging by the looks of those pictures, a number of 
them have been restored ? ” 

He assented. 

‘s Well, don't you think it is remarkable that sach a 
thing could -have happened in the most conservative insti- 
tution in the most conservative town in the most conserva- 
tive nation in the world ?” 

“ Very.” 

Then I asked him if he knew of any piciure of Gilbert, 
and he very obligingly went to the Department of En- 
gravings and Prints and brought me a copy which he said 
was of a very rare publication, but which turned out to be 
the same print that I had myself. 

Now, it is rather a singular coincidence that the date on 
this print, 1796, is the same date that is on Wood’s book. 
The print was made by a London engraver. If he did not 
make it from the old portrait, what did he make it from? 
If he did make it from the old portrait, why did he care- 
fully leave out of his copy every word and everything 
which could do credit to Gilbert as the great discoverer 
that he was? Who allowed Gilbert’s portrait to be taken 
from the Bodleian Library without a word of record being 
left behind? How did its board come to be decayed when 
other panel pictures did not so become? And even if it 
had become decayed, what was to prevent the film of paint 
being taken from the surface of that board, as has been 
done in hundreds of instances in restoring the oil paintings 
of the old masters, almost invariably done on panel, and 
remounted centuries later on canvas after their original 
boards had almost fallen to dust ? 

Gilbert, when that portrait was painted, was at the 
zenith of his fame as a physician. He rose to higher em- 
inence ten years later when his book appeared. He was a 
graduate of Cambridge, and therefore Oxford did not hang 
up his portrait merely as one of its alumni, but as that of 
a man whom it honored itself by honoring. It cannot be 
said therefore that his portrait represented some one of no 
importance, for even when it was stolen, Gilbert’s reputa- 
tion was ineffably above that of dozens of the noble nin- 
compoops and nobodies who still smirk down from those 
venerable walls, 

So much for the past. Some time ago there was or- 
ganized in England a so-called Gilbert Society,” which, 
we were told, was very solicitous for the fame and reputa- 
tion of the discoverer. In the announcement of its estab- 


- lishment there appeared a long list of eminent scientists as 
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members headed by that of the distinguished philosopher 
recently degraded to the English peerage. This concern 
was going to translate Gilbert in the highest style of the 
art. It has, I believe, taken subscriptions on this side of 
the Atlantic for its forthcoming translation. It was going 
to conserve and promote the memory of Gilbert. I made 
some inquiries while in London recently, about that society 
and its work, but gleaned little information. In fact, it 
was not easy to demonstrate its existence, although, sub- 
sequently, I was informed that it still lived, but that the 
preparation of its translation of Gilbert’s book was not 
being very actively pushed ; a statement that made me 
regret that on learning of 
the superior ability to be 
devoted to the matter 
abroad I had laid down 
the pen with my own 
translation of the work 
half finished. 

Meanwhile, still pursu- 
ing my quest, it occurred 
to me that if I could not 
get a photograph of a 

icture of Gilbert, per- 

aps I might get one of 
his tomb ; and so I sent 
over to a friend in Lon- 
don asking him if that 
could be done. The tomb 
is in the parish church in 
Colchester. His reply, 
jast received, after point- 
ing out some difficulties 
(the monument is high up 
on the church walls, there 
is a deficiency of light 
in the interior, and it 
will perhaps be trouble- 
some to arrange a camera) 
sets forth what I suppose 
is the most recent at- 
tempt to blot out the 
memory of Gilbert; and 
it is a little startling. 
« Gilberts memorial, 
writes my correspondent, 
‘narrowly escaped de- 
struction some time ago, 
when the church was in 
process of restoration ; 
but our friend, Mr. Laver, 
a scientific man, who was 
then one of the church 
wardens, fortunately hap- 
pened to see one of the 
workmen wheeling the 
monument off in a bar- 
row and rescued it from 
demolition.” 

As I said in the begin- 
ning of this communica- 
tion, it seems to me high 
time that some action, in 
this country, should be 
taken to protect the memory of William Gilbert from 
British depredations. Quis custodiet custodes ? 


M. C. L. Weser, in an article recently published, gives 
the details of construction advocated for a small battery 
of accumulators. Two coils of lead wire, one above the 
other in long, thin glass tubes, isthe arrangement shown. 
Such batteries would be used for laboratories or to charge 
electrometers. 


THE ELECTRICAL ENGINEER. 39 


WITH SIR WILLIAM THOMSON IN GLASGOW. 


Tse Atlantic cable has just brought to us the gratify- 
ing news that Sir William Thomson, the world-renowned 
electrician, has been raised to the peerage of England, and 
will hereafter be known to the world as Lord Thomson. 
Only a month or two ago Sir William was the recipient of 
high honor at the hands 
of his fellow-citizens of 
Glasgow, who, to com- 
memorate the occasion 
of his election as presi- 
dent of the Royal Society, 
presented him with his 
portrait painted by the 
famous artist Herkomer, 
through the Right Hon- 
orable A, J. Balfour, 
then on a visit to Glas- 
gow. At that time I 
had the good fortune to 
be sojourning in Glasgow, 
and had the pleasure of 
calling on Sir William 
first at ‘his home in the 
University Yard, and 
afterwards at his labora- 
tory, whence have come 
so many of those won- 
derful electrical instru- 
ments, which have served 
to win for him a world- 
wide reputation as the 
most eminent English 
electrician of the day, 
and have made his name 
a household word not 
only with scientific men, 
but among the people at 
large. ho, for in- 
stance, has not heard of 
the Thomson reflecting 
galvanometer and siphon 
recorder for cabling, or 
the sounding ,machine, 
enabling investigators to 
get accurate ideas of the 
nature of the ocean bed, 
or the Thomson mariner’s 
compass, that wonderfal 
instrument which seems 
to correct all errors in 
compass readings, and 
enables the mariner of 
to-day to make the trip 
from New York to Liver- 
pool with as much ac- 
curacy as if the ship were 
guided on steel rails from 


one city to the other? 

It was, therefore, with feelings of profound gratification 
that I took the opportunity of a visit to Glasgow to call on 
Sir William and procure data regarding his life’s history, 
which I now take pleasure in presenting to your readers, 
along with his portrait, which I may say, in passing, is an 


excellent likeness, and one which finds favor in Sir 
William's own eyes. As has been previously said, Sir 
William received me in his own home, in the Universit 
Yard, tendering me a hearty weloome and true Soo 
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hospitality. Being naturally interested in everything elec- 
trical, he then plied me with questions as to the modus 
operandi of the various systems of electric light and power 
in this country, being particularly interested in the won- 
derful and rapid development of electric street railway 
work. Practically there had been (with the exception of 
Leeds) almost no work of this kind in England, especially 
with the overhead trolley, and many were the pertinent 
questions asked as to the success and efficiency of such a 
system. Taking Boston for a text, andthe West End Street 
Railway Company as an example, I assured Sir William 
that Americans had heartily endorsed the overhead sys- 
tem, and had found that electric railways were actually a 
necessity to the success of any enterprising city in the 
United States, and that though there had been severe 
opposition at first, the overhead wires were conceded to 
be much less of a necessary evil than the old antiquated 
horse cars. It may interest readers of THE ELECTRICAL 
ENGINEER to know that the city of Glasgow is at present 
considering seriously the question of adopting electricity 
as a motive power on its street railways, so that the subject 
was doubly interesting to Sir William at that time. On 
arriving at the laboratory I was presented to Dr. J. T. 
Bottomley, who has for so many years ably assisted Sir 
William, and who is himself well known to all electricians 
as the author of many familiar and valuable works. 
With Dr. Bottomley’s assistance, I made a careful ex- 
amination of many of the most recent inventions of Sir 
William, paying particular attention to his new standard 
electrical instruménts for accurately measuring potential 
and current either in very small or very large quantities, 
and which are made by Mr. James White, of Glasgow, 
who has built all the Thomson instruments for the past 
thirty years. The most notable of these instruments are 
the standard direct-reading ampere balances, instruments 
founded on the mutual forces, discovered by Ampere, be- 
tween movable and fixed portions of an electric circuit. 
These instruments are totally different from any other 
instruments in the market, and are absolutely accurate. 
Even more interesting than these, however, are the Thom- 
son electrostatic voltmeters, which have the great advan- 
tage of being available as accurate measurers of potential 
on both direct and alternating circuits, and being electro- 
static, use no current, and consequently require no tem- 
perature correction. These instruments are divided into 
three classes, the multicellular, the vertical and the elec- 
trostatic balance, and have a range of from 40 to 100,000 
volts. It is needless to say that there were many other 
interesting and novel instruments to gee, notably the latest 
invention, the Thomson wattmeter, and a variety of very 
large ampere-meters capable of measuring up to 100,000 
amperes, without in any way heating—but I must hasten on 
to a short résumé of Sir William’s life. 

Sir William is an Irishman, by birth, though of Scotgh 
descent, having been born in Belfast, in June, 1824. His 
father was educated at Glasgow University and afterwards 
became professor of mathematics in that college. Sir 
William, with his brother, James (now professor of civil 
engineering in Glasgow University) early took honors at 
the college, afterwards going up to Cambridge, where he 
graduated as second wrangler, in 1845, and first Smith’s 
prizeman. At this early stage he was already noted for 
his success in mathematics, although other sciences had 
also great attraction for him, and at the same time he found 
leisure to devote himself to literature, music and even ath- 
letics. About this time he became interested in the study 
of magnetism and electricity, and gave birth to entirely 
new ideas on the subject of electric “ potential,” a subject 
at that time very imperfectly understood. In 1846, Thom- 
son was elected professor of natural philosophy, in the 
University of Glasgow, which position he fills to-day with 
so much honor, having refused most tempting offers to go 
to English universities. In 1855 and 1856 he first gave his 
attention to ocean telegraphy and supplied the 1858 cable 
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with the mirror-reflecting galvanometer, which first allowed 
the ocean cables to be successfully used commercially, and 
overcame the great difficulty of retardation. This was the 
first of the instruments which Sir William patented, much 
against his wishes, at the instigation of the Atlantic Com- 
pany, as he was ready to give the public freely the fruit of 
his labors. Then followed the Thomson siphon recorder 
which was invented in 1867. This was generally 
brought into use three years later, and is the stand- 
ard ocean cable instrument of to-day. The sounding 
machine and his mariner’s compass were perfected about 
the years 1875 and 1876, and are both so well known that 
it is unnecessary to say anything about them. It is im- 
possible to enumerate in this short sketch the many import- 
ant points in Sir William’s history, or the many useful 
instruments he has given to scientists, but it is interesting 
to note that he was in Philadelphia, in 1876, at the Inter- 
national Exhibition, and again in 1884 visited this country 
and delivered a course of lectures “On Molecular Dynam- 
ics,” at Baltimore, to a class composed mainly of professors 
from various parts of the world, gathered together at the 
Johns Hopkins University. 

Sir William has had honors presented to him from nearly 
all the universities of Europe. He is now president of the 
Royal Society, and ex-president of the Royal Society of 
Edinburgh, member of the Institut de France, the Acad- 
emia dei Lincei at Rome, the Berlin Academy, the 
Amsterdam Koninklije Akademie and the American 
Academy of Sciences. He has attained almost every honor 
that scientific bodies can bestow on him, and, as has been 
already stated, has recently been recognized by the Queen 
by his elevation to the peerage. And yet with it all, 
what a modest, true-hearted, kind, genial man is there! A 
man whom it is an honor to meet, and yet who greets every 
one with a hearty frankness which at once dispels all sense 
of intrusion, and who inspires feelings of confidence, 
respect and love. Sir William, though now in his sixty- 
seventh year, is still as active as ever, intensely interested 
in all scientific work, beloved by his students, and honored 
by his fellow-citizens; and it is my sincere hope that he 
may yet be long spared to his sphere of usefulness, and the 
pursuit of these studies, which have yielded so much valu- 
able fruit in the past, and which can form an ever. fruitful 
field of research to such penetrating genius as he so richly 
possesses. 


SECONDARY BATTERIES. 


MR. G. H. ROBERTSON's paper, read recently before the Lon- 
don Society of Arts, brought out several interesting points relat- 
ing to the chemistry of secondary batteries, or more particularly 
the chemistry of the acid, which are worth the careful study of 
those engaged in this specialty of electrical science. Referring to 
experiments with electrolytes, he ave : 

Although so many different modes of manufacture and pre- 
liminary treatment have been resorted to, all the batteries, so far 
asl am aware, which depend for their action on the couple 
formed between lead and lead peroxide in dilute sulphuric acid, 
exhibit the characteristic peculiarities noticed by Planté in his 
cell, namely: The high initial E. M. F. of a freshly-charged cell; 
the fall of E. M. F. on breaking the charging circuit, with corre- 
sponding rise on breaking the discharging circuit ; the very rapid 
fall towards the end of discharge which occurs earlier, the more 
rapid the discharge is, ang is not due to the exhaustion of the 
active material, as, after a rest, a fresh discharge can be obtained. 

As the defects, namely, sulphating and buckling, which 
have retarded the introduction of reversible lead batteries, are 
also common to the two types, it appeared possible that they were 
due to the same causes which | Aeon pe the variations in E. M. F.; 
therefore, as the work of Dr. Oliver Lodge’ in 1883, and of Mies- 
ler? in 1888, had shown that the causes of the variation must be 
sought either on the lead plate or in the acid next it, and the 
chemistry of the plates afforded nd explanation,“ I last year, 
with Dr. Armstrong’s advice and assistance, undertook the 
investigations of the reactions occurring in the acid. 


1. Cantor lecture. 

2. Monatshafte für Chemie,” vill, 713. 

3. For references and a summary of the principal work doue on the cell, see 
the London Electrician, Vol. xxvii., No. 682, p. 165; No. 682, p. 437. 
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In 1878 Berthelot‘ discovered par pauri acid (H, 8, O,), 
and brought forward evidence to prove that it is the primary pro- 
duct of the electrolysis of sulphuric acid solutions, and that the 
hydrogen dioxide—which, from Faraday’s time, has been well 
known to be present in sulphuric acid after electrolysis —is really 
due to the action of this body on the acid. The products of elec- 
trolysis vary with the strength of the acid, 4 cent. acid 
(density 1.800) yielding practically no hydrogen dioxide ; while 
below and above that strength it is present in varying proportions. 
High current density and an electro-negative condition of the 
electrodes favor their formation.“ Persulphuric acid is an un- 
stable body, and begins to decompose as soon as the current 
which has given rise to it is stopped, and its decomposition is 
accompanied by the formation of hydrogen dioxide, unless the 
sulphuric acid is too dilute. Hydrogen dioxide is also unstable 
when concentrated, but a weak pauris acid solution of it is 
comparatively stable, and the stability increases the less hydro- 
gen dioxide it contains ; therefore this body is found in estimable 
quantities long after the persulphuric acid which gave rise to it 
has disappeared. Persulphuric acid is at once decomposed by 
spongy metal, such as platinum black, by heat with evolution of 
oxygen,“ and resembles hydrogen dioxide in these reactions, and 
in releasing iodine from potassium iodide, but, unlike it, has no 
action on permanganate of potassium or peroxide of lead. The 
effect of electrolyzing a sulphuric acid solution of hydrogen 
dioxide is simply to increase the rate of the decomposition 
occurring 5 if a weak E. M. F. is used’; but on 
increasing the E. M. F., though the rate of decomposition is in- 
creased, a little persulphuric acid is reformed. Subsequent 
workers have in the main confirmed Berthelot’s conclusions. To 
the i in the products of the electrolysis of sul- 
phuric acid, Berthelot gave the name of active oxygen, and as 
they pass one into the other, and for most purposes connected 
with a battery it is not necessary to discriminate between them, 
I have retained it. | . 


EXPERIMENTS AT THE GENERAL POST OFFICE. 


That the nature of the electrolyte affected the behavior of the 
cell, was evident from information received from Mr. Barber- 
Starkey with respect to the effect of the addition of sodium car- 
bonate, and it seemed possible that the different behavior of cells 
containing this substance was due to its catalytic action on hy- 
drogen dioxide, which is known to be exceedingly unstable in the 
presence of a trace of alkali; and hence a comparative study of 
the reactions occurring in cells containing ordinary dilute sul- 
phuric acid, and in those which had been treated on Mr. Barber- 

tarkey’s plan seemed likely to elucidate the causes of the sul- 
hating during rest, and the high initial E. u. F.—the two 
eatures most affected by this treatment. 

Mr. Preece most kindly aided the investigation by allowing ex- 
pee Ne to be carried out at the General Post Office, where one- 

alf of the secondary cells contain 1 per cent. of sodium sulphate, 
and the other half ordinary dilute acid, density 1.180. He also 
put at my disposal the records of the behavior of the cells, and 
they proved that there was much less sulphating with sodium sul- 
phate, as shown by the 1 of the acid never falling to the 
same extent as in the plain cells. The following readings, taken 
from short-circuited cells with badly broken plates, illustrate this. 
In two cells containing ordinary dilute acid, the density of the 
electrolyte had fallen to 1.100, while, according to the last read- 
ings before the short circuit occurred, it had been 1.170 and 1.180 
respectively; while in two sodium sulphate cells the density had 
only fallen to 1.180 from 1.200 under similar circumstances. This 
was strong evidence in favor of the PR a dioxide formed in 
the working of the cell being appreciable in quantity, since if sul- 
phating were only due to local action between the support and 
the paste, there does not appear any reason why the addition of 
sodium sulphate should affect it. 

Whenever the cells were tested they were always found to 
contain“ active oxygen,” which was due to the presence of per- 
sulphuric acid and peroxide of hydrogen in varying proportions, 
During charge, persulphuric acid is the main constituent; during 
discharge the quantity of hydrogen dioxide gradually increases, 
while in a cell which has been at rest some time, there is very 
little except hydrogen dioxide to be found. 

In addition to the tests made on the cells in the electric light 
and telegraph batteries, I studied the formation of the active 
oxygen ” during charge and discharge on some cells which were 
kindly set apart for my 5 use. The active oxygen forms 
at once on the passage of the current, decreases slightly, and then 
increases to a little above its first value. Starting either charge 
or discharge always causes an initial increase, except in the case 
of cells which have been long idle, when there is a diminution, 
T to the decomposition of the excess of hydrogen dioxide in the 
acid. 
To test whether electrolyzed acid was able to reduce pure per- 
oxide of lead, two equal lots of peroxide were taken by weighing 


4. Berthelot. (Compt. Rend., 90, 269-275.) 

5. Richarz. (Ann. Phys. Chem. B 31, 912. 
6. Berthelot. (Buli. Soc. Chim. [2], 84, 78-81.) 
7. Berthelot. (Compt. Rend., 68, 8-11. 
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one inst the other, and put in two flasks. One to each, 100 cc. 
of acid, from next i late of a cell at full charge, was 
poured, and this caused the evolution of oxygen, which continued 
slowly for some days. At the end of a fortnight the amount of 
peroxide of lead in each sample was estimated, and it was found 
to have decreased from 97.4 per cent. to 98.94 and 94.04 per cent. 
respectively. This appears to explain the well-known deleterious 
effect of rest on a cell, for although persulphuric acid itself does 
not reduce peroxide of lead, it forms hydrogen dioxide on stand- 
ing, which is capable either of oxidizing the lead plate to litharge 
or of reducing the peroxide plate to the same substance. In each 
case the litharge is converted into sulphate by the sulphuric acid. 
In an ordinary cell in good order the amount of active oxygen” 
is small, varying in quantity from about 0.01 grm“ to 0.02 grm. 

r litre ; but this means that in a 45-pint coll (the size used at the 

ost Office) there was always sufficient to convert from 8.25 grms. 
to 7.5 grms. of peroxide of lead into sulphate, or to undo the 
work of one to two ampere-hours’ charge. The figures just given 
do not represent the total amount of ‘‘active oxygen,” since the 
acid absorbed by the plates cannot be tested; but as the acid has 
more oxidizing power, the nearer you get to whichever is the 
positive plate, except at the commencement of discharge, and the 
total quantity of “active oxygen” increases rapidly soon after 
breaking circuit, it seems fair to assume that this increase is due 
to diffusion from the plates of acid which has more oxidizing 
power than that in the body of cell. This increase is followed by 
a decrease which is rapid at first, and then gradually gets very 
slow, and practically ceases while there is still a fair proportion 
of active oxygen left in the cell. 

In the sodium sulphate cells the amount of the oxidizing agent 
was usually less than in the plain cells; and the amount of hy- 
drogen dioxide was always so, unless the bat had been at rest 
for some time, when the conditions were occasionally found to be 
reversed. This, I suppose, is due to the proportion of active 
oxygen” in the form of hydrogen dioxide, at the moment of stop- 
ping the current, being greater in the plain than in the sodium 
sulphate cells, while the latter contain more persulphuric acid. 
In both cells the hydrogen dioxide present at the time of stopping 
the current will be reduced on the plates, sulphating the surface, 
and more or less screening them from further action; but, as the 
sodium sulphate cell contains more persulphuric acid, the subse- 

uent formation of hydrogen dioxide will be greater in it than in 
the plain cell. As far as I could discover, sodium sulphate has 
little or no action on the acid unless it is added during electroiysis, 
or to acid which has just been taken from a cell through which a 
current is paesing. 

The Effects of Hydrogen Dioxide on the E. M. F. of a Cell.— 
The presence of hydrogen dioxide having been thus proved, both 
directly and indirectly, its effect on the E. M. F. of the cell was 
tested. This was done by using strips of lead packed tight into 
small porous pots, with peroxide of lead to represent the peroxide 
plates, and using plain strips as the lead plates. A solution of 
pe sulphuric acid, denaity 1.180, was used as the electrolyte. 

he E. M. F. of the couple was taken by the deflection method, and 
then a drop or two of hydrogen dioxide was added to the acid, 
which produced a great diminution, or even reversal, of the E. M. F. 
The effect of introducing hydrogen dioxide into the body of the 
peroxide paste was also tried with a view of reproducing, if pos- 
sible, the conditions of a cell which is started discharging directly 
the charge is completed, and in which the ‘‘active oxygen” 
would be accumulated at the positive plate, leaving the 1 plate 
free, and I found that there was a slight increage in E. M. F. 

Thus the variations in E. M. F. appear to depend on which plate 
hydrogen dioxide is formed at. en present at the peroxide 
plate it causes a rise, but when diffused through the acid and pres- 
ent at the lead plate it causes a lowering of the E. M. F.; and the 
rise in E. M. F., sometimes noticed on starting the discharge of a 
cell which has been at rest (mentioned in Prof. Ayrton’s paper, 
J. I. E. E., 1890, p. 572), is probably due to the electrolysis and 
decomposition of hydrogen dioxide, for, in a cell which has been 
long idle, practically the whole of the active oxygen” is due to 
this body. 


CONCLUSIONS. 


From the same faults appearing in batteries of such different 
construction, and judging also from the results of the experiments 
recorded in this paper, it would appear that the troubles occurring 
in batteries are due rather to causes arising in the working than 
in the manufacture. What is required is some substance which 
can be added to the acid to check the formation of the oxidized 
bodies in it, which cause sulphating, without at the same time 
injuring the plates in other ways. Nearly all the forming“ 
baths which have been introduced are baths in which hydrogen 
dioxide would he broken up as soon as formed, and, 85 in 
some modification of them the electrolyte of the future will be 
found; though, since the products of the electrolysis of sulphuric 
acid vary with the strength of the acid and the current density, 
no hard and fast rule can be laid down for the treatment of cells. 

In cells containing acid below density 1.200, in which the pro- 
portion of active oxygen existing as hydrogen dioxide is high, 
the addition of one per cent. of sodium sulphate, or similar sub- 
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stance, is likely to prove beneficial, particularly if the work of the 
cells is intermittent. As the strength of the acid is increased, how- 
ever, and the conditions are more favorable to the stability of per- 
sulphuric acid, less hydrogen dioxide will be produced, and there 
is more chance of the alkali released from the sodium sulphate 
during electrolysis damaging the plates. 

Also, Dr. Marshall has succeeded in preparing pure persulphuric 
acid, and has shown this year that it forms salts with the alkalies 
which are very stable; and what the effect on a cell of the forma- 
tion of of sodium persulphate in it would be, is quite unknown. 
Although the formation of peroxides in the acid does not appar- 
ently account for the great gasing and sudden loss of charge some- 
times observed, still we have seen that makers are reverting to 
Planté’s process of manufacture, or modifications of it, and we 
may find that in this case also he was right, and that it is to the 
electrolyte we must look if we wish to find the means of materi- 
ally improving the lead reversible battery. 


LONG-DISTANCE TRANSMISSION OF POWER BY 
ELECTRICITY.: 


BY FRANCIS R. HART. 


GIVEN a point were power is best obtainable and another point 
where such power can be most advantageously used, the problem 
given to the engineer for solution is that of transmitting this 

wer from the one point to the other. If the transmitting agent 
is electricity, the method is called one of electrical power trans- 
mission. 

There are two general types of electrical methods that can be 
employes (1) haulage, and (2) line transmission. 

he first is comparable to the haulage of coal from the mine 
to a distant factory, there to have its stored energy utilized in 
mechanical work. The skeleton of such an electrical power- 
transmission system is shown in the following diagram : 


TABLE I. 


Fuel. 
SOURCE OF foren. Water. 
Wind. 


Steam- engine. 
ENGINgE, Water-engine. 
Wind-engine. 


MECHANICAL-ELECTRIOAL TRANSFORMERS, (Dynamos), 


STORAGE DRvICx, (Storage batteries), 


Carts. 
HAULAGE reren. Tramway. 
Boats. 


ELECTRO MECHANICAL TRANSFORMERS, (Motors). 


MACHINERY TO BE DRIVEN, 


More anolagous than the haulage of coal to this method would 
be a compressed-air system. If the steam-engine or turbine 
at the source of power drove air compressors which filled portable 
vessels with compressed air, and these vessels were transported 
and attached to air engines at a distant point, we have a system 
directly comparable with the electrical haulage plant. 

The storage battery street car is an example of this method of 
electrical power transmission. 

The other general type of electrical methods for distant de- 
livery of power employs a line of conducting wires between 
dynamo and motor in place of the cumbersome system of haulage. 

The second system has obvious advantages for long-distance 
transmission and I shall consider with you that only. There are 
conditions, however, where even for other than tramway 
work the haulage system may be the only or best system that can 
be employed. 

I have given fuel, water and wind as the three power sources 
which may be employed to drive a power system. Some of the 
uses to which electrical methods of transmitting power may be 
put are shown in the following table: 

1. Large number small users obtain more economicat power from 
one engine. 

2. Local distribution from lighting companies. 

3. Street railways. 


4. To replace long shafts. 
5. Special works (mines, etc.). 


Steam: 


1. A paper read before the Society of Arts, Boston, December 20, 1891. 
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2. Concentration of small eee 
8. Carrying power into cities for factories, street railways, etc. 
4. Continuous use of power (power during day and lighting at night). 


1. Pumping (mines and irrigation) ; wind-engine at best point and 


pump anywhere. 
2. Lighting with storage cells. 


The skeleton of the system is as follows: 


Fuel. 
Soon OF Powse. Water. 


l 1. Locate mill with reference to shipping conveniences. 
Water : 


Wind : { 


Wind 


{ Steam engine. 
ENGINE, j gar onene 


MECHANICAL-ELECTRICAL TRANSFORMERS, (Dynamos). 
Connvuctina WIRES. 
ELECTRO-MECHANICAL TRANSFORMERS, (Motors). 


J 
MACHINERY TO BE DRIVEN, 


In practice, except for street railway and mining work, fuel 
is not an economical source of power for long-distance transmis- 
sion plants. Ordinarily it is cheaper to deliver the coal at the 
distant point and obtain the power directly. In connection, how- 
ever, with water-power the usefulness of an electrical power 
system can hardly be exaggerated. 

Before describing to you the various systems that can be em- 
ployed for line electrical power transmission I wish to call your 
attention to certain points concerning the efficiency of such a 
method and how far we can govern this efficiency. e call the 
mechanical efficiency of a system the ratio of the power delivered 
to the dynamo-electric machines at one end of the line to the 
power delivered by the electric motors at the distant end. 

The commercial etficiency of a dynamo or motor, as I shall 
show you later, varies with its load. The maximum efficiency of 
good machines should not be under 90 per cent. and is seldom 
above 92 per cent. Under the most favorable conditions, then, 
we must expect a loss of, say, 9 per cent. in the dynamo and 9 
per cent. in the motor. 

The loss in transmission, due to fall in electrical pressure or 
„drop“ in the line, is governed by the size of the wires, the other 
conditions remaining the same. 

For a long-distance transmission plant this will vary from 5 
per cent. upwards. 

With a loss of 5 per cent. in the line the total efficiency of 
transmission will be slightly under 79 per cent. 

With a loss of 10 per cent. in the line the efficiency would be 
slightly under 75 per cent. We may call 80 per cent. the practical 
limit of the efficiency with the apparatus of to-day. 

The methods for long-distance power transmission by elec- 
tricity may be divided into three general classes: (1) Those usi 
continuous current ; (2) those using alternating current; and (8 
regenerating or motor-dynamo” systems. 

I have tabulated the subdivisions of each of these general 
classes as follows: 


9 One machine. 
5 
{ > 
| 4 
= | S | Machines in parallel. 
p 2-wire. 4 
i 1 ( One machine. 
z | 
8 (SI Machines in parallel. 
2 F=) 
g oe 
8 E. | Machines in series. 
Ò 
f 2 machines in series. 
3-wire 


L Machines in multiple-series. 


Multiple- wire Machines in series. 


single 


Alternating [Without conversions (1). 
f phase. 


With conversions (2). 


Alternating 
current 


Alternating { Without conversions, 


multi- 
phase. With conversions. 


Jan. 13, 1892.] 


Alternating- continuous. 


Alternating converter; Hne converter; alternating- continuous. 


systems. 


Continuous-continuovs. 


Partial reconversion of any system. 


The relative advantages of these systems vary with each par- 
ticular transmission problem, buf in a general way may be tabu- 
lated as follows : 


The system selected must (1) fill construction and operation 
conditions, and (2) give minimum cost per horse-power delivered. 
There are many factors which govern the selection of a system. 
For each problem considered there will be found certain fixed 
and certain unfixed conditions. 

In general the fixed factors are as shown in Table II. 
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ou the great variation in the cost of wire at different pressures. 
or convenience in working out such problems for rapid and ap- 
proximate determinations, I have drawn a diagram on chart, Fig. 
1, from which can be determined the pounds of copper required 
for transmitting any number of horse-power from one to twenty 
miles with an initial pressure of from 1,000 to 10,000 volts, at 
various losses in transmission. The scale of ordinates on the left 
gives the total pounds of copper required for one horse-power for 
each mile transmitted at 5 per cent., 10 per cent. and 20 per cent. 
loss in transmission. The scale of ordinates on the right gives 
the area in circular-mils of one of the two necessary wires at the 
same percentage losses. 
To illustrate the use of the diagram, suppose we wish to know 
the weights of copper required for transmitting 100 h. p. 5 miles 
at 2,000, 3,000, and 10,000 volts and at 10 per cent. and 20 per cent. 


loss respectively. By inspection of the diagram we obtain the 
following figures, 
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POUNDS OF COPPER PER HORSE-POWER-MILE WITH 5%, 10%, & 20% LOSS IN TRANSMISSION 
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DISTANCE IN N 
Fia. 1. 


1. Capacity of source of power; 2. Cost of pora at source ; 
3. Cost of power by other means at point of delivery ; 4. Danger 
considerations at motors; 5. Operation conditions ; 6. Construc- 
tion conditions, (length of line, character of country, etc.) 

The partly fixed conditions are : 

7. Power which must be delivered (i. e., the efficiency of the 
system). 8. Size and number of delivery units. 

The variable conditions are : 

9. Initial voltage ; 10. Pounds of copper on !ine; 11. Original 
cost of all apparatus and construction ; 12. Expenses, operating : 
(Fixed charges, interest, depreciation, taxes, insurance, etc.) 13. 
Liability of trouble and stoppages; 14. Danger at station and on 
line; 15. Convenience in operating, making changes, extensions, 
etc. 

Assuming that the cost of dynamos, motors, etc., will be ap- 
proximately the same whatever the initial pressure, I shall show 


AAAA A A =a See 
PA = 
maza e ee 


TH oeae a 


CIRCULAR MILS 


1 y 
Elec Engr., N. I 


12828 


Voltage. Drop. Total Pounds Copper. 
2.000 6 f 10 per cent 33.6 x 100 X 5 = 16,800 
; 20 per cent. 16.8 X 100 X 5= 8, 400 
8.000 f 10 per cent. 14.8 Xx 100 X 5 = 7, 400 
: 20 per cent. 7.4> 100 X 5= 38,700 
10.000 10 per cent. 1.24 X 100X 5 £620 
20 per cent. 62 x 100 x 5 310 


Very interesting mathematical deductions can be made show- 
ing conditions which give minimum cost, maximum efficiency, 
etc., but in practice these become of small value as almost in- 
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THE BUILDING OF PERRET DYNAMOS AND 
| MOTORS. 


I. 


Ey developments in the electrical domain of 
late years have been more rapid and more inter- 
esting than those which pertain to the electric 
motor industry. The practical utilization of 
electric power may be said to date from the International 
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lamp as a consumer of current. This state of affairs is in 
many respects matter for congratulation, and the double 
demand for current cannot but hasten the coming of the 
time when electric mains will ramify as universally and be 
availed of as freely as are water mains at this moment. 
The popularity of electric power has, as readers of TRR 
ELECTRICAL ENGINEER are well aware, called various 
types of motors into existence, the majority of which were 
of the high-speed type, a feature against which no small 
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Fia 9.—CoNNECTING ARMATURE COILS WITH COMMUTATOR IN A PERRET MoTor.—(See page 6.) l 


Electrical Exhibition of 1884, but it is only within the last 
two or three years that motor building has taken prominent 
place among the electric arts, opening up a field of activity 
and usefulness the limits of which no man can set. It is 
said by some observers that already the production of 
generators to furnish current for motors is larger than that 
of generators for lighting; and while this may not be true, 
it 18 evident that when. the employment of lighting gen- 
erators during daylight hours for power purposes is taken 
into account, the motor is even to-day well abreast of the 


portion of the public raised objection on the very natural 
ound that such high speeds rendered it difficult to effect 


feasible and satisfactory. combinations between the driving 


and the driven mechanism. One of the very first inventors 
and designers to give attention to the production of “ slow 
speed ” motors, was Mr. Frank A. Perret, and his ideas 
enlisted so much support that the Elektron Manufacturing 
Company was formed and a large factory started in Brook- 
lyn, N. Y. Owing ‘to the rapid growth of the business, 
larger quarters became necessary, and after the inspection 
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of a number of properties, choice was made early last year 
of a fine manufacturing building at Springfield, Mass., 
whither a removal was made during the summer. The new 
factory is now in full swing, and the various processes and 
ideas there illustrated are so important, interesting and 
ingenious that no apology need be offered for making here 


Fic. 1.—PERRET MULTIPOLAR FIELD. 


an extended description of them, setting forth standard 
methods of motor manufacture in America. 


II. 


Before entering into a description of the method of man- 
ufacture adopted in the Perret motors, it may be well to 
touch briefly upon the reasoning which led Mr, Perret to 
design the machine as we find it. He had long recognized 
that the speeds at which the original types of bi-polar 
motors: were operated were such as to lead to incon- 
veniences and additional care in attendance at the motor, 
and necessitated as a rule the employment of counter- 
shafting, which always involved an additional expense 
whenever such a high-speed motoy was installed. He had, 
therefore, started out at once with the problem of pro- 
ducing a slow-speed motor ; that is to say, not to wind. an 
armature to run slowly, but to design a machine for low 
8 which should have as hig an efficiency as those of 
the high-speed bi-polar type. But how was this to be ac- 
complished? Mr. Perret argued that in the ordinary two- 
pole machine the armature conductor crosses the magnetic 
circuit and cuts all the lines of force twice during a oom- 
plete revolution, viz., where they enter the armature core 
at one pole and where they leave it at the other. Now, if 
we 80 dispose the magnetic circuit as to cause the lines of 
force to enter the armature core at one point, to leave it at 
another, to enter it again at a third point and to leave it at 
a fourth, it is obvious that the conductor will cut all the 
lines at four points in each revolution, and that it will, 
therefore, generate the same E. M. F. at one-half the origi- 
nal speed. If we increase the number of poles to six, we 
shall obtain the same effect at one-third the speed, ete., 
etc. This, then, is the principle of construction by which 
low speed is secured. | 

Fig. 1 is a diagram of the magnetic circuit of the Perret 
machine, As will be seen, there are but three magnets, 
each being isolated magnetically from the others excepting 
through the medium of the armature core, and completely 
isolated from the frame-work of the machine. They are 
formed of plates of soft sheet-iron, which are punched to 
the required shape and strung together on non-magnetio 
bolts by which they are secured to their supports. A 
single magnetizing coil forms two salient poles, and as 
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each magnet is built of a large number of plates a uniform 
magnetic conductivity is secured. By this method of con. 
struction all danger of any inequality in the strength of 
the poles is avoided, and a magnetic circuit without joints 
and of the lowest possible resistance is secured. It is 
understood, of course, that in all cases the number of am- 
pere turns on each magnet must be equal. 


II. 


The works, a view of which is given in Fig. 2, are sit- 
uated on Wilbraham street, beside the New York & New 
England railroad, from which a side track is run in. The 
main building is of brick, 40 feet by 55 feet, and four 
stories high. It has a long three-story wing, 125 feet b 
40 feet In this wing the workrooms are located. 
brick engine and boiler-house, 45 feet square, is situated 
north of the main building, with a 15-foot passageway be- 
tween. The 16-inch leather belt, by which power is trans- 
mitted from the engine to the main shafting, passes above 
this driveway in a covered bridge. 
ringheld upon which the machinery and the works at 

i 


Springtield, Fig. 2, have been laid out is such as to effect 
the greatest economy in time, both as to the manipulation 


of the raw material and the assembling of the finished 
parts. In the reception of the raw material the works are 
peculiarly fortunately situated by having the New York 
and New England railroad beside them, so that the raw 
material can practically be unloaded directly from the cars 
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FIG. 8.—STAMPING OUT LAMINÆ FOR FIELDS. 


into the shop basement floor. This first floor is a little 
below the level of the street and constitutes the heavy ma- 
chine-room where the heavy lathes, planers and drilli 

machines, are situated. In this department, among other 
things, the rough castings are finished off and a number of 
special tools are employed to insure acouracy in the pro- 
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Fia. 2. —TESTING, WINDING, ASSEMBLING AND MACHINE DEPARTMENTS, ELEKTRON FACTORY, SPRINGFIELD, MASS. 
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ducts, as well as speed in their production. Notable among 
these is a’ special turntable “monitor” lathe, built by the 
Jones & Lamson Machine Works, of Springfield, which is 
abla to take the heaviest cuts from stock and to screw 
thread shafts up to two inches in diameter in one opera- 
tion. This machine alone performs practically automati- 
ssf the work of a number of ordinary lathes attended by 
machinists, and on a size of work never heretofore 
attempted, with, of course, a large saving in time. 

The engraving, Fig 2, shows the section of the machine 
shop devoted to the lathes and planers, On this floor also 
are situated the heavy presses for stamping out the sheets 
from which the armature and field magnets are built up. 
Our engraving, Fig. 3, shows one of these presses, which 
are able to stamp out the largest sized sheets required, and 
in the lower left-hand corner is shown the single stamping 
of the field magnet. The presses are placed close to the 
windows and the iron is dumped from the cars directly into 
a chute through the windows of the shop on to the floor. 
Here it is first cut up into suitable strips and then fed 
into the presses. Only the softest decarbonized steel is 
employed for this purpose, which has been rolled and 
pickled, and this quality of iron is used for both the arma- 
ture and the field. Here we also find a well-regulated tool- 
room and a fireproof tool vault where the expensive dies 
and other standard jigs and gauges are stored, by which 
the work is constantly standardized in its progress and the 
tools kept to their correct size by comparison with the 
originals, The basement floor also contains the stock room 
where all raw material, such as castings, iron, brass, sheets, 
fibre and drop forgings, are kept in quantity and drawn 
from as the demand warrants. 

Close beside this we find the room devoted to nickel 
plating and dipping, which the company has installed in 
order to avoid the delays frequently encountered in having 
this work done outside, and here also the polishing of the 
finished parts in brass is carried out. The freight elevator 
which s up through the entire height of the building 
has its lowest landing on this floor, and is so arranged that 
trucks bringing in raw material back right up and deliver 
their goods directly upon the elevator platform, whence 
they are raised to the floor desired without further 
handling. 

« Iv. 


We will now ascend to the top floor of the building and 
trace the course of the work as it steadily proceeds towards 
the assembling-room below. This floor is devoted to the 
construction and winding of the field magnets and arma- 
tures. 

The first operation in the construction of the field mag- 
nets is to punch the plates from the softest sheet iron that 
can be ae age oe obtained, which operation has just been 


desori The round holes through these plates are very 
5 located and a number of the plates are then 
clamped together by bolts through the holes and with nuts 


on the same to form a field magnet, shown in Fig. 4. This 
constitutes one of the distinguishing features of the Perret 
machines, namely, that the magnets are built from plates 
of sheet iron instead of being made from a solid casting or 
forging. 

e magnets thus constructed are then sent to the insu- 
lating-room where the magnet heads are applied and 
the magnet core and heads are thoroughly insulated by 
several thicknesses of canvas and tough paper prepared 
sepa y for this purpose and thoroughly shellacked. 

he magnets thence pass to the winding-room where 
they are mounted between centres and revolved, the wire 
being wound on insulating and fire-proof spools, being 
guided by an attendant. is operation is well shown in 
a „ Fig. 4, which shows a coil almost com- 
pleted. 
After the magnets are wound, they are placed in a steam 
box and baked at a temperature of over 250 degrees until 


Jan. 6, 1898. 


the shellac has been perfectly dried in place. Much incon- 
venience has been experienced in motor work, and, indeed, 
not a few troubles have developed, from the fact that the 
condition of the coils to be dried was not ascertained while 
the coil was in the oven. In order therefore to have an 
absolute means of ascertaining when the baking process is 
complete, the following arrangement has been adopted: 
Wires from the testing-room are led into the oven, 
one end grounded and the other touching one terminal of 
the wire coil, In the testing-room, one terminal is also con- 
nected to ground and the other connected to the coil in the 
oven. Upon closing the circuit there will evidently be a 
deflection if the coil has not been thoroughly baked, and 
the coils are thus always allowed to remain in the oven 
until the galvanometer shows that they are thoroughly 
dried. This method leaves no room for doubt and not only 
insures the perfection of the operation, but also saves time 
by allowing the coils to remain in the oven no longer than 
is absolutely . 

The coils are finally filled with shellac and then again 
dried. This process is so thoroughly done that it is almost 
impossible for any moisture to enter the coils of the 
magnet. 


V. 


While this work has been going on in the winding - room, 
the cast iron frames upon which the magnets are mounted 


Fic. 5.— Exp VIEW OF PERRET LOW SPEED MULTI OLAR MOTOR. 


have been finished in the machine department. These end 
frames carry the bearing in which the armature shaft re- 
volves, and are plainly shown in Fig. 5. 

The same bolts which pass through the plates of the mag- 
nets binding them together, project through holes ac- 
curately located and drilled through the end frames and 
thus the field magnets are supported in perfect alignment 
with the armature. 

There are three field magnets arranged at equal distances 
around the periphery of each armature. A bolt passes 
through the polar portions of each field, making two bolts 
to each magnet, six to each machine. The ends of these 
bolts are plainly seen projecting through the frame in the 
end view, Fig. 5. 

The cast iron end frames are now bolted upon a cast-iron 
base which has been prepared to receive them. This base 
is so constructed that it slides in two cast iron ways or 
tracks which are bolted ‘upon a wooden-base frame, The 
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hand-wheel and screw are designed to 
foree the machine in either direction 
on these tracks in order to loosen or 
tighten the belt which runs on the 
pulley of the machine. 
The bearings of each machine are 
rovided with a simple device by 
which they oil themselves. It consists 
of a brass ring of larger diameter than 
the shaft and which hangs upon the 
shaft inside the bearing and dips down 
into a chamber filled with oil. When 
the shaft revolves the ring revolves 
slowly and keeps the shaft constantly 
oiled. The only attention required is 
to change the oil every week or two. 


VL 


The armature, that most important 
part of every dynamo-electric machine 
or motor, receives the most careful con- 
sideration in the Elektron Works. Its 
construction is commenced by cutting 
off a round bar of best quality steel to 
the proper length for the shaft and 
then carefully turning it in a lathe to : 
the proper diameter; after this, key- ESSZTOARI 
ways or slots are cutin it by which 
the armature proper and the commu- Fic. 4.—WINDING A PERRET FIELD MAGNET. 
tator may be mounted upon it. The 
plates are then punched out with which to build the arma- may be very efficient it is necessary that this iron should 
ture core, being punched from the same quality of sheet be of very high magnetic permeability. 
iron as the field magnet plates. In order that the machines The armature plates are ring-shaped with teeth on both 

| „ * n the outside and inside of the ring. 

The appearance of the armature 
core after being built up from 
these plates by bolts passing 
through them is shown in Fig 6, 
and the channels formed in the 
periphery of the core by the teeth 
on the plates may also be clearly 
seen. The plates are held together 
and formed into a cylinder by 
screwing up nuts firmly on the 
ends of the eight insulated bolts 
which pass through them; and 
these same bolts serve also to at- 
tach the armature to the shaft by 
means of a disc or ‘‘spider” of 
gun metal at each end. Each 
spider is bored out to fit the shaft 
and has eight holes bored to fit 
the eight bolts. 

The armature core is now ready 
to be insulated and wound. The 
insulation is very simply effected 
by means of what may be called 
a trough of insulating material 
which is slipped into each channel 
on the outside and also on the 
inside of the ring, after which a 
spool of magnet wire is taken and 
the winding is commenced, For 
each channel on the exterior of the 
ring there is a corresponding chan- 
nel on the inside, and the depth 
and width of these channels are 
just right to contain the proper 

number of turns of wire. 

The method of winding is clear- 
ly shown in the illustration, Fig. 6, 
one man drawing the wire through 


Fig. 6.— WINDING A PERRET ARMATURE. on the inside and the other pull- 
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ing it over on the outside until the channel is filled. After 
filling one channel the end of the wire is passed onward 
to the next. 

It is of the utmost importance in electrical machines that 
the wire shall be of sufficient size to carry the full current 
without heating and that it shall be so perfectly insulated 


Fig. 7.—BUILDING UP A COMMUTATOR. 


that there shall be no contact between adjacent wires or 
with the iron core of the armature. Also that it shall be 
held so rigidly that it cannot be shifted out of place b 
any strain that may be thrown upon it. This is all facili- 
tated by the plan of winding the wires in channels instead 
of winding on a smooth round periphery as is some- 
times done. After the winding of the armature is com- 
pleted it is dried, shellacked, and dried again, the same 
as in the case of the field magnet. 

In order to mount the armature upon the shaft one 
of the spiders which we have previously described is 
bolted to each end of the armature by means of 
the same bolts that pass through thé '8ore and clamp 
the plates together, and the whole is then slipped 
upon and keyed to the shaft. The commutator is 
then slipped upon and keyed to the shaft. 


VIL 


The construction of the commutator, the tender 
spot in every continuous-current machine, is an oper- 
ation requiring the greatest care. A single error, 
which might not appear on the surface, might be 
enough to cause serious trouble in the working of 
the machine. The method here adopted is illustrated 
in Fig. 7, showing the process of building up a com- 
mutator from the copper segments, a pile of which 
may be seen on the bench at the workman’s right. 
Each of these segments must be set in its exact place 
inside the ring-shaped fixture, and it must be tho- 
roughly insulated by a solid layer of best quality 
mica from every other section and also from the 
two end discs between which it is clamped. When 
all put together the commutator has the appearance 
shown in Fig. 8, which shows it mounted on a 
mandril undergoing its final turning in the lathe. The seg- 
ments are all formed of the purest copper, and are provided 
with lugs which are slotted to receive the armature coils. 
Fig. 9 (page 1) shows the armature of a 20 h. p motor 
9 commutator for the same mounted on the shaft, which 
is supported upon a “ horse,” while the workman is engaged 
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in soldering the armature coils to the commutator seg - 
ments, an operation requiring considerable care and skill, 

One of the most interesting features of the Perret ma- 
chines lies in the fact that for all sizes of the machine be- 
tween 4 and 20 horse power, but one diameter of armature, 
namely, 14 inches, is employed, the various sizes being built 
up by increasing the length of the armature ; and in a like 
manner increasing the width of the pole-pieces by adding 
more sheets, according to the length of the armature. The 
great economy effected by this method of construction is 
so obvious as to need no further pointing out, and it will 
also be conceded that the designing of the teeth to meet 
the requirements of the space required by the various sizes 
of wire with which each machine is wound shows the high- 
est skill in the design of the machine. 


VIII. 


We now descend to the floor below, where we find the 
assembling department. Here the heavy parts of the ma- 
chine are brought up from below, and the magnets and 
armatures brought down from the floor above, where they 
are assembled, the parts being fitted together and bolted 
into place. Upon 995 operations our engraving, Fig. 10, 
shows a workman engaged, fitting brasses to the bear- 
ings of the motor. After this fitting it only remains to 
place the armature in position, connect the wires and start 
up the machine. 3 

The motor is now ready to be transferred to the testing 
department, which is also situated on this floor, and a view 
of which is shown in Fig. 2. This testing department still 
employs, as a generator, the first 15 h. p. multipolar Per- 
ret machine built, and its continuous active service is proba- 
bly as good a proof as could be found of the general ex- 
cellence, both in design and workmanship, of this machine. 
Here the testing of all machines is thoroughly carried out, 
not only electrically, but mechanically. For the latter pur- 
pose an Emerson power scale is employed and every ma- 
chine is put through a continuous run of several hours at 
more than its rated capacity before it is allowed to go out 
of the works. 


Fic. 8.—FINISHING COMMUTATOR IN LATHE. 


IX, 


It is necessary that each dynamo should be provided 
with a rheostat connected in the field circuit, for adjusting 
the electromotive force by weakening or strengthening the 
field magnetism, and that each motor should be provided 
with a rheostat or starting box in the armature circuit to 
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prevent an excessive rush of current on starting up the slides not being called upon to carry any of the current. 
machine. The construction of these rheostats has been The result is that the heating noted at the brushes where 
l | the latter take their current from the holder direct 
is 5 overcome. Where the voltage is 
under 110 volts and heavy currents are to be car- 
ried, Mr. Perret still prefers the copper brush. 


XI. 


The engravings, Figs. 5 and 12, show the stan- 
dard Perret multipolar dynamos and motors, as at 
present constructed. In all essential points the 
construction is the same as that of the first machine 
which was brought out about two years. The only 
changes which have been found necessary have 
been in the minor details of the frame. In this 
respect the machines are quite remarkable and 
are a constant testimony to the genius of Mr. 
Perret as a designer. 

The production of the company consists very 
largely of these multipolar machines and during 
the past year the demand for them has been rapid- 
ly increased, not only for use as motors but also as 
dynamos for isolated plants, for which purposes 
they possess unusual advantages by reason of their 
high efficiency, perfect regulation and the small 
attention required, In these machines the re- 

Fia. 10.—Firtina A MOTOR BEARING. | duced speed is obtained without increase of weight 
or of space over the ordinary, and for this reason 
the subject of special study in order to provide an appara- the dynamos are in great demand for places where economy 
tus which should | be absolutely incombustible. The neces- of space is important, as on shipboard. 
sity of this is evident when it is con- 
sidered that machines are frequently 
placed in the care of ignorant persons, 18 
and rheostats intended to be placed = 1 
in circuit for a few moments only, |E 
are left with the full current turned 14 
on for hours. As a result of this E 
experience, the Elektron Co. make 
all their rheastats and starting boxes 
entirely of non-combustible material. 
The resistance coils are. of German 
silver or galvanized iron wire, which 
are supported in the iron box by 
porcelain bushings, and the contact 
lates are of brass on a slate base. 
he engraving, Fig. 11, shows the 
method of conducting these rheos- 
tats, which have now become one of 
the standard products of the Elek- 
tron Co. 


\ 
‘A . 


X. 


A very important point in connec- 
tion with all dynamo machinery is 
the brushes, and this has also en- 

the special attention of Mr. 

erret. Instead of using a solid car- 
bon block a series of carbon pencils 
are employed, where the work to be 
effected is light and intermittent in 
its nature. For heavy and constant 
work, however, Mr. Perret has found 
the carbon block to be most efficient, 
when certain precautions are ob- 
served. Principal among these is 
the securing of a good connection 
between the carbon and the circuit 
wire. For this purpose the carbon 
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brush is connected directly to the Fia. 11.—BUILDING AN ELEKTRON FIREPROOF RHEOSTAT. 
terminal wire by a short length of 
flexible cable, so that, having free movement under One of the most important attributes of any machine, 


the influence of the springs, it forces itself against the whether used as a dynamo or as a motor, is its regulating 
commutator, the spring and the holder in which the carbon qualities, For incandescent lighting the desirability of 
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closest regulation is obvious, and on the other hand, 
an electric motor whose speed is not uniform at all loads 
does not fill the requirements for most purposes. Perhaps 
the best way of demonstrating the Se anag qualities of 
the Perret machine was that embodied in a test shown to 
the writer at the works of the company during a recent 
visit. The machine in question was coupled direct to a 
steam engine, the plant, illustrated in Fig. 13, being in- 
tended as a marine electric lighting plant. At the writer’s 


Fia. 12.—SIDE VIEW OF PERRET LOW-SPEED ‘MULTIPOLAR MOTOR. 


suggestion the machine was loaded to its full capacity and 
the main switch opened and closed successively. In neither 
case could a variation of more than a small fraction of a 
volt be detected upon a Weston voltmeter. This type of 
marine plant will shortly be installed in a number of yachts 
and steamships, and it is safe to assume that it will form 
an important branch of the business of the Elektron Com- 
pany. Certainly every one noting such a test must be im- 
pressed with the perfection to which the regulation of 
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FIG. 18.—DIREOT CONNECTED PERRET SHIP LIGHTING PLANT. 


dynamos and motors has been brought at the present 
time. 


XII, 


There are many situations in which a machine develop- 
ing from } to 2 h. p. is required, and for this purpose the 
type illustrated in Fig. 14 has been designed and is reg- 
ularly built at the Elektron Works. It is of the bi-polar 
type and, like the multipolar machines, has both its field 
and-armature built up of soft laminated iron. 
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= Not a little attention has been bestowed by Mr. Perret 
upon the design of motors for small powers, such as the 
driving of fans, sewing-machines, jewelers’ lathes, eto. 
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Fig. 14.— TTR oF } TO 2 H. P. PERRET MOTOR. 


The same principles which have led to sucoess in the larger 
machines are also embodied in these. Fig. 15 shows the 
manner in which the field magnets of these pygmies are 
built up and Fig. 16 shows a Perret 3 b. p. fan motor 
mounted on a base. Special methods of manufacture are 
employed in the construction of this type. For the small 


FId. 15.—FIELD MAGNETS OF SMALL MOTOR. 


size of commutators employed on the fan motors, the dove- 
tailed type of segment is not employed. In its place the 
commutator is built up by placing the segments on a hard 
rubber bushing and driving in brass pins at the ends 
through the bar and into the fiber. This holds the seg- 
ments securely, and largely reduces the cost of manufac- 


Fig. 16.—} H. P. Fan OUTFIT. 


ture. One of the features of the armatures of these ma- 
chines is the peculiar spiral form given to the ves in 
which the wires are wound. The pitch of this spiral is so 
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arranged that the 
end of one tooth 
leaves the edge 
of the pole-piece 
at the instant 
that the begin- 
ning of the next 
comes under it. 
In this way the 
lines of force em- 
anating from the 
det aie are not 

roken abruptly, 
as would be the 
case if the teeth 
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were parallel with the edge of the pole-piece, and 
as a result the action of the motor is smooth, 
heating of the pole-pieces is avoided, and a great 


deal of noise dispensed with. 


XIII, 


Among other things indicating the progressive 
spirit of the Elektron Company is the arrangement 
which has been entered into by them experiment- 


ally with the Springfield Trade 
School. Under this arrangement 
the company receive into their 
shop twenty apprentices or stu- 
dents, and agree to give them 
the opportunity to learn the 
machinist’s trade during a period 
of three years, during which 


eg Meta a ap ee 


* 

. k Hoy 23 
I” -N thd “ 
~ 1 


Figs. 17 AND 18.—A NRW ENGLAND CANDY FACTORY, AND THE 
Press Rooms or NRW YORK COMMERCIAL ADVERTISER. 


OPERATED BY PERRET MOTORS. 
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the young men work in the shop one-half time and devote the other half 
to a special course of study in such branches as would be of most service 
to them in the mechanical line. The students are grouped into two divis- 
ions, one of which works one day in the shop and the other the next day 
and so on. 

It has been a cause for regret that there has seemed to be in our present 
industrial system nothing to take the place of the old apprentice system 
which has practically passed out of existence, but this arrangement at 
the Elektron shops, if it proves successful, and it now appears so, will 
prove a solution of the problem. At all events the scheme is creditable 
both to the managers of the Elektron Co. and to the school. Of course 
the number of students at work at one time must of necessity be con- 
fined to a small percentage of the whole number of the employees, as 

it is not practicable to do a very large proportion 
of the work by students. But this new de- 
parture seems to us one of the most hopeful 
that has been made of late years in regard to 
/ the training of artisans, and we think it will be 
it | closely watched by economists of all schools. 


XIV. 


Two features are conspicuous in the con- 
| struction and operation of nearly all American 
mills and factories- at the present time. If 
steam is the means of distributing motive 
power, long and heavy lines of shafting obtrude 
themselves upon the eye, combined with an end- 
less maze of belts; and the mill itself hugs 
closely the railroad from which it derives its 
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supply of fuel. If water is 
the prime energy, not only is 
the mill festooned in belting 
but it is huddled down close 
to the stream, sacrificing light 
and air for the sake of getting 
power cheaply. Hitherto it 
has been taken for granted 
that these and allied conditions 
are permanent and must be 
N dealt with in all power trans— 
á Dnia within buildings. The assumption is, however, 80 
far from the truth that new mills equipping for power trans- 
mission by other than electrical methods may safely be 
said to illustrate the ideas of the past rather than the prac- 
tice of the future: and the work of transformation and 
transition has already been begun with such vigor that even 
now the adoption of electric motors for mills and factories 
oy promises to be as rapid as was the introduction of the elec- 
z y tric light. But ten years ago the use of electricity as an 
illuminant in a mill was still a decided novelty, not a little 
scouted and frowned down upon. To-day it is without a 
rival in popularity. A similar course of events may be 
looked for with regard to the use of electricity for power 
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transmission, except that 
the stages of advance will 
be the more rapid because 
in a great many instances 
the existing circuits for 
lighting are of capacity 
enough to carry ample 
current for motors also. 

The work of the Elek- 
tron Company furnishes 
more than one example of 
this peaceful revolution 
now going on, and that 
which we here illustrate 
in Fig. 17 is typical in 
many respects. The cut 
shows the factory or B. 
H. Douglass & Sons, at 
New Haven, Conn. The business of this company is 
the manufacture of confectionery. The entire factory is 
operated by electric power, the plant being installed by the 
Elektron Company, from the plans and ander the superin- 
tendence of Mr. George G. Grower, electrical engineer, of 
Ansonia, Conn, One of the views here given shows the 25 
h. p. steam engine belted to a Perret generator, which is 
compound wound for 110 volts and supplies current to the 
Perret motors located in various parts of the works. The 
dynamo and the motors are all of the six-pole, low-speed 
type. The 4 h. p. motor on the first floor operates the 
elevator. A 2 h. p. on the second floor drives Blowers and 
machines used in the manufacture of fruit tablets, which 
are here made in great quantities. On the third floor a 4 
h. p. motor drives two cocoanut grinders ; another 4 h. p. 
motor is used for stirring candy in the steam kettles ; 
while the 7 h. p. motor shown in our other view is used to 
rotate what are called the plum pans, seven in number, 
although only four of 
them are included in the 
engraving. This plant 
has now been in operation 
about nine months, with 
a marked saving in coal 
consumption, and with a 
keen appreciation of the 
many advantages that 
electric power brings 
with it. 


W. D. Sargent. 


XV. 


So interesting and im- 
portant is this work of 
electrio power distribu- 
tion that we may be for- 
given if we direct at- 
tention to another striking plant installed by the Elek- 
tron Co., who have the honor, unless we are greatly 
mistaken, of being the only motor builders whose machine 
prints a great metropolitan daily newspaper. Our illustra- 
tion, Fig. 18, shows the press rooms of the Commercial 
Advertiser of this city, where a 20 h. p. slow-speed Perret 
motor runs a large portion of the establishment. Early 
this year the idea occurred to Mr. Harold Godwin, then 
editor of that century-old evening paper, that it would be 
an advantage to use electricity to run his presses, and he 
did the editors of Tar ELxOTRICOAL ENGIneEer the honor 
of consulting them on the subject. Encouraged by the 
advice and information he received, Mr. Godwin lost no 
time in making his arrangements, and on taking possession 
of a large new office he installed the Perret motor, together 
with a Corliss engine of 50 or 60 h. p. which was to oper- 
ate the supplementary apparatus and to answer as a re- 
serve. The electrical plant was put in last April, and was 
started almost immediately, The equipment of the press- 
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room comprised a large Hoe perfecting press, capable of 
throwing off 25,000 copies an hour, two Cottrell presses, 
capable of printing 15,000 an hour each, and one wetting 
machine, all these being on one floor in the basement, in 
Park Row, and driven from a main shaft directly from the 
motor, without the intervention of any countershafting. 
Besides these heavy pieces of mechanism, there were on 
the floor above an outfit of regular stereotyping machinery 
and a 48-inch ventilating fan, all ran by the same motor. 

This Perret motor was put in by Mr. Godwin to run the 
single Hoe perfecting press, but it tackled that load with 
such a light heart that the two Cottrell presses were added. 
On a sudden emergency, when no steam was available, 
the wetter, stereo-machines and fan were also heaped on 
its sturdy back, but it 
shouldered the whole 
so , satisfactorily that 
the practice has been 
continued. Shortly 
after this plant was 
started, Col. Cockerill 
bought the Commer- 
cial Advertiser and 
started the Morning 
Advertiser which has 
already secured so firm 
a footing among the 
popular morning dail- 
ies of New York, and 
| for a time the motor 
~ printed both the morn- 
ing and the evening 

editions. But the suc- 
cess of the morning paper soon outran the old facilities 
and lately a big new Hoe press has been added to 
which the spare Corliss engine has been connected so as to 
get the full benefit of the existing equipment. The Per- 
ret motor has, however, made a most striking success in 
keeping with the progressive journalism that it has been 
called upon to aid ; and it is believed that at no distant 
date electric power will handle not only the Advertiser but 
other large dailies in this city. It may be added that the 
motor is on the regular 110 volt Edison circuit and draws | 
current from the old mains along Park Row. As the 
readers of Ture ELECTRICAL ENGINEER are aware, the use 
of electric motors in printing offices, thanks to the increas- 
ing availability of electric cnrrent, is growing rapidly in 
the larger cities of the Union, a fact which speaks volumes 
for the motor, in view of the delicate and difficult nature 
of the work, which compares in many respects, and es- 
pecially in its rapid vari- 
ations of load, with street 
railway work. 


— 


Frank 4. Perret. 
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XVI. 


A word by way of con- 
clusion may not inappro- 
priately be devoted to 
the personnel of the man- 
agement of this progress- 
ive company, and we 
are glad to present here 
portraits of the leading 
officers. The president, 
Mr. W. D. Sargent, is 
not only an old tele- 
grapher, but a pioneer 
telephonist, and is active- 
ly connected at the present time with the telephone 
companies of Long Island and New Jersey. Mr. E. H. 
Cutler, the treasurer and manager, has been associated 
with the company from the inception, and the same is true 
of Mr, Frank A. Perret, its electrician and electrical engie 


Leon J. Harley. 
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neer. Associated now with these gentlemen is Mr. Leon J. 
Harley, as general superintendent, a position for which a 
long training in the manufacture of small arms qualifies 
him in a special manner. The company have as selling 
agents, J. U. Burkeft & Co., in Washington; George 
aquie, in New Orleans; the Electrical Engineering Co., 
in Chicago; F. J. Renz, in St. Paul, and the Pennsylvania 
Machine Co., in Philadelphia. They have also large offices 
in New York under the care of Mr. Robert Watson, among 
whose installations may be named one of 185 lights in the 
“building on Liberty street, where his headquarters are 
‘established, and through whom the company now have 
orders on hand for the equipment of a number of steam- 
ships with dynamo and engine coupled direct on one base. 
he number of Perret motors now in operation in all 
parts of the country will figure up to several thousand and 
they are used for every conceivable purpose. Most of these 
machines are shunt wound for giving constant speed in cases 
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pact as possible, and the preliminary test indicated that 
the departure had been successful. The floor space 
covered by the engine and dynamos is three by ten feet, a 
saving of nearly one-half as compared with steamship 
plants previously furnished. This economy of space was 
gained by coupling two dynamos to one engine. 

The dynamos are of the Thomson-Houston multipolar 
marine type, 110 volts, and each has a capacity of 10,000 
watts. Both dynamos will be in service when it is desired 
to call into use the entire capacity of the ship, and in ad- 
dition to lighting the vessel, they will supply a search 
light of 4,000 candle-power which is automatically operated 
from the pilot house. By the search light, buoys can be 
located from three-fourths of a mile to a mile, and the 
lights can be seen at a distance of fifteen miles from the 
vessel. 

The dynamos are driven by a seven by five inch double 
upright Armington & Sims engine, which has a speed of 
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New THOMSON-HOUSTON DIREOT-CONNECTED MARINE PLANT, WITH ARMINGTON & SMS ENGINE, 


where this is an important requirement, but there are manuy 
in operation that are wound to suit special work. 


NEW THOMSON-HOUSTON DIRECT-CONNECTED 
MARINE PLANT. 


We illustrate in the accompanying engraving the 
combination of the Thomson- Houston multipolar marine 
dyuamo with the double upright Armington & Sims engine, 
connected directly to the armature shaft by an insulated fiex- 
ible coupling. This combination has, it is claimed, in the 
opinion of the Naval Board of Electrical Experts, shown 
greater efficiency than any other combination of the kind 
they have ever tested. Over sixty of these plants have 
been constructed which have been illustrated and de- 
scribed from time to time in the ENGINEER. A slight 
change has, however, been made from the single to the 
double dynamo in thesteamer Fairfax ” of the Merchants’ 
and Miners’ Transportation Co. | 

The object of the builders was to furnish a plaut as com- 


five hundred revolutions a minute. The entire marine 
plant, which weighs seven thousand pounds, is a duplicate 
of those furnished the Navy Department for the new 
cruisers, one to three of which were placed upon each vessel. 
There is this difference, however ; the Government engines 
have one dynamo connected to each engine by a flexible 
coupling, while the electric plant of the steamer ‘‘ Fairfax ” 
has a dynamo directly connected to each end of the engine 
shaft. This plant has been installed and is now in suc- 
cessful operation. 


THE ELECTRICAL UTILIZATION OF WATER- 
POWER AT MARBURG. 


A PROJECT is on foot, suggested by the success of the 
Lauffen-Frankfort experiment, for conveying 600 h. p. by 
electricity from Marburg to St. Lorenzen, a distance of 18 
miles. A head of water, over 200 ft., is available at the 
former place. 


Telephone: 3860 Cortlandt. 
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It cannot be impressed too foroibly, both upon the student in 
mechanics and upon the workman, that acourucy of measurement ts 
essential for good and efficient workmanship, and that it tends to 
cconomy tn all branches of manufacture.—Sir Joseph Whitworth. 


THE ART OF MOTOR BUILDING. 


HE electric motor industry is still in its first decade, 
but it has made enormous strides and to-day consti- 
tutes one of the most active, popular and progressive fields 
of work in the whole domain of electricity. An evolution, 
strictly, of dynamo design and construction, it has yet de- 
veloped many special features and principles of its own, 
the importance of which is daily proved in the highly in- 
genious and successful machines that furnish power to hun- 
dreds of different industries throughout the length and 
breadth of the land, either taking current from central 
stations or else constituting a part of some concentrated 
factory system of power distribution. 

The art of motor construction is therefore to-day a new 
story, and the chapter of it presented in our description of 
a recent visit tothe new works of the Elektron Co., at 
Springfield, Mass., brings out many points of great inter- 
est. The region in which these works are located is fa- 
mous for the perfection of its small arms, and in various re- 
spects the electric motor belongs in the same category of 
fine work, intelligently designed and skilfully turned out. 
The motor industry, in fact, bears with its right on the 
sewing machine and small-arms branches of industry, and 
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on its left is in touch with the heavy engineering of oom- 


pound steam engines, and this range is one of its largest 
elements of promise. 
A special point of interest in our article will be found 


in the description given of the manner in which the Elek- 


tron Co. has allied itself with the Springfield Trade School, 
so as to admit a limited number of students into its works 
for technical and mechanical training. This is an admir- 
able departure—one, indeed, so new and novel that we do 
not quite see where it is likely to end. It is certainly a 
very ingenious and laudable attempt to give us the new 
system of apprenticeship of which this and every other 
manufacturing country so sorely stands in need ; and we 
are glad to know that so far it is working successfully. 
Nowadays we hardly expect any one to go through the old 
seven years of drudgery that belonged to apprenticeship ; 
but that hard, trying system produced magnificent artisans; 
and if the Elektron plan furnishes us some more of the 
old breed it will have given itself a very high rank among 
the manufacturing concerns of New England that have 
distinguished themselves at once for the excellence of their 
product and the elevating tendency of their social influ- 
ences, 


CONDENSERS IN ELECTRIC LIGHTING. 


Amone those who closely watch the progress of the 
times, the increasing importance of the condenser in nearly 
all electrical applications must have attracted more than 


\;usual attention during the last few years, This early adjunct 


to telegraphic apparatus has already vastly changed tele- 
graphic methods and increased their scope, especially in 
submarine work; and it now bids fair to have a not unim- 
portant bearing upon the future methods of electrical dis- 
tribution of light and power. It is some years ago that 
Mr. S. D. Field and Mr. C. E. Fritts, in this country, and 
Doubrava, in Austria, called attention to the availability 
of condensers as direct-current transformers, at a time 
when the alternate-current transformer was fast occupying 
a field which it has now made peculiarly its own. But 
while thus early recognized in connection with direct-cur- 
rent distribution, recent developments indicate unmistak- 
ably that associated with alternate current distribution the 
condenser will find its more immediate and perhaps 
extended application. In view of this, the discussion of 
the condenser as a transformer of electric energy is emi- 
nently timely, and we therefore give the conclusions arrived 
at by Mr. Jas. Swinburne in an analysis of the subject. 
But besides their employment as pure converters, the 
important functions which they perform in alternating- 
current apparatus involving a lag of phase, such as we 
meet in the new types of alternating motors, give them an 
immediate interest of the highest order. If to this we add 
the possibility hinted at of obtaining the direct currents 
necessary for energizing the field magnets of alternating 
machines by means of condensers, and without a commu- 
tator, then indeed it must be admitted that the condenser 
is worthy of the most serious consideration. Nor must we 
forget the important part it is destined to play in the 
beautiful and almost ideal method of illumination of Mr. 
Tesla, whose experiments as detailed in his now famous 
lecture before the American Institute of Electrical Engi- 
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neers show some of the difficulties met with in employing 
condensers at high potentials and frequencies. In this 
respect the condenser transformer will, without doubt, be 
made to conform to the most recent practice adopted in 
connection with the iron transformer, in that air will no 
longer be used as the insulating material, giving place in 
its stead, to oil. The cost of condenser apparatus for the 
various purposes alluded to, will to a certain extent be 
governed by the potentials employed, as this will determine 
their size, but the advantages which the use of the con- 
denser will bring with it will probably offset this consider- 
ation in a large measure. 


LOW-TENSION ALTERNATING CURRENTS FOR 
ISOLATED LIGHTING. 

Oxx of the earliest methods employed for isolated light- 
ing purposes was the operation of low-tension alternating- 
current machines, a type which was adopted at the time 
principally for the reason that the machines were simple in 
construction and were claimed to give very good regulation. 
Our readers will remember that among those machines, 
the Ferranti-Thomson obtained considerable prominence 
about ten years ago. At present, however, this method 
machine is used for low tension. That there appears to be 
has been entirely discarded, and the continuous-current 
good reason for seriously reconsidering this method at the 
present time was, we think, well brought out in the interest- 
ing article by Mr. Horry appearing in our last issue. Mr. 
Horry, in fact, advocates the adoption of the low-tension 
alternating machine for isolated lighting, especially in view 
of the fact that we have now placed at our disposal a 
simple way of regulating the intensity of illumination 
in the lamps by means of a device which consumes no 
energy. While there may be those who doubt the value 
of this particular quality in a lamp installation, there can 
be no question as to the simplicity of the alternating ma- 
chine and its excellent regulating qualities. 


ELECTRICAL FAKES AND FRAUDS. 


Tur paper by Mr. A. A. Knudson read by him before 
the New York Electrical Society last week, on frauds in 
the electrical business, touched an amusing and interest- 
ing subject that, as far as we are aware, had never before 
been handled at a gathering of the kind. The pity is that 
it is not possible to reach a larger audience or body of 
readers with it than is the case, where all to whom it is 
addressed are familiar with the questions involved and are 
not likely to suffer from imposition. Mr. Knudson makes 
an exposé for instance of the Scott electric hair brush ; but 
we take it for granted that no electrician or electrical 
engineer uses Scott’s brushes or the other fellows’ belts or 
any other swindles of that character. As to what may be 
termed “frauds,” namely, attempts to plunder the public 
through the medium of new inventions of alleged merit 
and value, it is evident that in this respect also the desid- 
eratum is to get the ear of outsiders. No electrical engi- 
neer loses his money in such a fraud as the Friend electric 
sugar refining, but a good many of us know people who 
are prejudiced against electricity because they have been 
big enough fools to invest without investigating. There 
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are remedies against these fakes and frauds, and it be- 
comes the duty of every informed man to make an exposé 
of such deceit wherever and whenever he encounters it, 
either through the ever-open columns of the scientific 
press, or better yet, with the help of such useful function- 
aries as district attorneys and such bodies as the grand 
jury. It is, perhaps, significant that Mr. Knudson’s paper 
was read at Columbia College. It is to the influence of 
our seats of learning and of the educated men they turn 
out that we must look for the greatest protection and ad- 
vance. A large number of people like to be humbugged 
and need no sympathy with their peculiar manifestation of 
weakness of mind; but not a few other people suffer 
sorely in mind, body and estate from these predatory 
swindlers, who take advantage of the popular belief in the 
ability of electricity to do anything and everything. 


Cheap Street Railway Track. . 

Ir would certainly seem as if the most limited amount 
of common sense might by this time have taught our horse 
railway managers the unprofitableness of making use of 
the most costly kind of motive power for no better purpose 
than that of banging their cars to pieces against the un- 
evennesses of a weak and flimsy track. Yet one may see 
to-day a new track in process of being laid in West street 
in this city—a location in which, to say nothing of the 
heavy legitimate wear, it is subjected to the incessant 
pounding of a never-ending procession of heavy freight 
trucks—in which the superstructure consists of a light 
side-bearing rail spiked upon longitudinal wooden stringers. 


Iron in Central Station Construction. 

Mr. A. E. BeanDpELL writes us this week with regard to 
a point of special interest in central station construction, 
namely, the use of iron particularly in roofs. He states 
that some of the stations he has visited as an insurance 
inspector have suffered from the dropping of moisture 
from their iron roofs like a heavy dew, creating a condition 
of danger in the short-circuiting of the apparatus, eto. 
Two remedies suggest themselves. One is the construction 
of an inner roof of wood immediately under the iron; the 
other is the erection of slight sheds or awnings just over 
the engines and dynamos. Further and better remedies 
than these should lie within reach, and we shall be glad to 
hear from our readers on thesubject. Iron is pre-eminently 
a material to employ in central station construction, with 
brick and stone, and we are slow to believe that solid or 
lasting objection can be found in the troubles to which 
Mr. Braddell calls attention. 


What Shall We Do with Our Mules? 

Tur mule is not a thing of beauty, although his effici- 
ency is very high, and his capacity great, and when his 
field of labor in the lower walks of life is suddenly closed 
to him his usefulness is gone. When electricity usurped 
the place of animal power on street railways, an opportu- 
nity was afforded the horse to turn his attention to nobler 
things, but when canal boats are towed, and plows driven, 
electrically, as described recently in our pages, the mule 
suffers, while his manufacturers are fain to go into the motor 
business. 
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NOTES ON ELECTRIC STREET RAILWAY 
CONSTRUCTION.—I. 


AMG, TH bag, 


WHEN electric railroads were first introduced, the 
methods of different systems were quite at variance. 
There has been very generally, of late, a weeding out of 
the older and cruder methods, and nearly all systems have 

- adopted, more or less, the good points of their rivals, So 
that to-day there is a similarity, and, in fact, nearly an 
identity, in the best railroad practice. 

Beginning with the generating station, we will endea- 
vor to refer briefly to some salient points of construction 
and arrangement of a successful railroad plant. If the 
road is to be a small one, say under ten miles, a high 
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speed, quick-governing engine is to be preferred; as the 
load is very likely to vary from zero up to full load in a 
few moments. The engine which is penaa y recom- 
mended is one that has fly-wheels especially heavy, and an 
automatic governor sufficiently sensitive, so that variations 
of load are quickly compensated for. The best practice 
strongly recommends the use of a simple engine where 
condensing is not used. If water be convenient and cheap 
the first cost of compounding and condensing is far out- 
weighed by the saving in coal, very often amounting to 25 
per cent. In larger plants some form of Corliss engine is 
very generally adopted, although the writer infinitely pre- 
fers a triple or even quadruple expansion engine directly 
geared to the dynamo. This latter engine, usually of a 
vertical type, is being rapidly introduced on ocean 
steamers, where economy of coal means economy of 
operation, just as it does in an electric light or railway 
plant. The latest tests of this type of engine in England 
give a little over 1 lb. of coal per horse-power hour, so 
that no doubt the large railroad installations of the future 
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will seriously consider such an engine before introducing 
one less economical. 

As to the dynamo, general practice has evolved a very 
efficient machine of the compound type, whose voltage is 
practically constant, and whose life is only measured by 
the care bestowed on it. The writer was in a large rail- 
road plant a short while ago, and saw dynamos which have 


Trolley Wire. 


‘Fig, 2.—METHOD OF RELIEVING STRAIN ON TROLLEY WIRE JOINT. 


been running some eighteen months, and which are at 
rest just forty-five minutes each day, and yet the com- 
mutators were as bright, and just as large in diameter as 
when they began running. The application of the carbon 
brush practically extends the life of the dynamo in- 
definitely, if not heavily overloaded. 

Passing from the machine to the switchboard, we would 
recommend this to be of slate, set well away from the wall, 
at least four feet ; and so placed asto be easy of access and 
perfectly safe from fire. In small stations the solid brick 
wall may be used ; small, neat strips of wood being nailed 


to the wall, on which the bus bars and instruments may be 


secured by porcelain insulators. me shows the general 
type of a board for two dynamos. It will be noticed the 
main ampere meter registers the joint load when both 
machines are running, and checks the reading of each 
dynamo ampere-meter when running alone. On each 
feeder there is placed a fuse, a switch and an ampere-meter, 
so that an account can be kept of the amount of horse 
power required for a certain route. The wires should be 
brought under the floor in conduits to the switchboard and 
be brought from the back out to the front of the board. 
On installing, the board should be sufficiently large, so that 
additional dynamos may be connected as the business 
grows, a8 grow it will. 

Passing from the switchboard to the line, we will first 
notice the poles. If these are of wood they should be at 
least 25 feet long and 7 inches in diameter at the top, and 
either of cedar or chestnut. In setting the poles great care 
should be exercised. The holes in soft dirt should never be 
less than six feet, while in rock formation five is permitted. 
Before being placed in the hole, the lower end of the pole 
should be coated with tar, as this will be found to materi- 
ally lengthen the life of the pole. Great care should be 
used in setting poles. The bottom should be braced with 
heavy stones thrown into the hole and well rammed. The 
poles on a 30-foot street (between curbs) should rake some 
9 inches away from the centre of the street ; on a 50-foot 
street 14 inches will not be found too much. Special atten- 
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tion should be given to corner and end poles. The heaviest 
and stoutest poles should be chosen for these positions, and 
from 2 to 6 inches additional rake should be given them. 
Too great care cannot be given to ramming and setting 
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these important poles, as the life of the line and the effi- 
- ciency of the service will greatly depend on this portion of 
the work being well done. Iron and steel poles are not 


given so much rake as wooden ones, because they are 


stiffer, and their bases are practically immovable. In 
setting these, care should be taken to see the concrete well 
rammed and that it is fresh and not set before being put 
around the pole. 

When the poles are well set, the span wire should be 
strung. Modern practice is rapidly discarding the ratchet 
for the turnbuckle, which, to the writer’s mind, is a very 
sensible move. Larger wire is also being used; some ad- 
vocate 4 inch diameter, which, while to my mind it is exces- 
sive, is certainly safe. The trolley wire will probably give 
no trouble except at the joints. The constant passing over 
of the joint by the trolley wheel seems to crystallize 
the solder and render it brittle. If the line is stretched 


taut, the cool nights of the fall and early winter contract 
the wire, and bring a great strain on the joints, causing the 


wire to break at these points, entailing delay and some- 
times accident. The writer has used with good effect a 
device shown in Fig. 2 to prevent this ; and, in fact, par- 
tially to relieve the joint. It consists of two pieces of 
brass, whose lower part is cast to receive the trolley wire, 
like a bell hanger; but whose upper part is heavy enough 
to have a E- inch bolt pass through it. This bolt is usually 
some 16 inches long and extends from one brass piece to 
the other; both being soldered to the trolley on each side 
of the sleeve. This bolt takes the strain somewhat off the 
sleeve, and has been found to practically overoome the 
trouble of the trolley pulling loose at the sleeve. 

Line switches can give a great deal of trouble if not 
properly placed in reference to the track switch. Fig. 3 
shows the relative position and the distance between the 
point directly below the line switch, and the point of the 
track switch is given as 8 inches, a distance which has 


been found to give excellent results. At this distance the 


car is well around the curve before the trolley wheel reaches 
the line switch. This causes the trolley wheel to bear 
well over in the direction the car is taking. and the 
trolley wheel takes the switch without fail. With these 
points well adhered to, little trouble and minimum ex- 
pense will be found in the operation of these branches of 
an electric street railway plant. 


— 


A SIMPLE HELIX TELEPHONE RECEIVER. 


BY 


Mr. Currriss described, in THE ELECTRICAL ENGINEER 
of Dec. 16, 1891, a telephone transmitter of decidedly 
novel and very simple construction, and possessing superior 
qualities as a transmitter. I would like to call attention 
to a point concerning its action which he appears to have 
overlooked, and also to describe a very simple and mechani- 
cally similar receiver which I made in 1888, and found to 
have superior articulation. 

In his description, Mr. Cuttriss speaks as though he re- 
garded the action as due wholly to the change of resistance 
of carbon with change of pressure. I think that there is 
another principle which, if secondary to that named, is 
important in the action. I refer to the electro-dynamic 
action of currents in neighboring conductors. When the 
slight increase in pressure due to a vibration of the plate 
causes an instantaneous increase of current, this increasing 
current in the coils draws them together and thus adds to 
the pressure and so to the current strength. This electro- 
dynamic action will contribute largely to the strength of 
the whole action. 
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Perhaps I should not attach so much importance to this 
point but for the following experiments: In 1885, in try- 
ing to form a system for classifying telephones, it occurred 
to me that among the various principles of electrical action 
which might be used to convert the energy of the ourrent 
into mechanical vibrations of similar “ form,” the electro- 
dynamic action of currents, as in a helix, had not been 
used. It seemed to me doubtful whether the electro- 
dynamic action could control the natural periodicity of 
the helix, and its inertia. 

To test this, I made, in the early part of 1886, a rude 
apparatus of a bored block of hard wood, clamping a tin- 
type diaphragm with one end of a helix soldered to the 
centre. The wire was bent sharply back and then off at a 
right angle, as shown in the illustration. The transmitter 


used was sometimes the Bell (Berliner-Blake), and some- 


times the Reis “bored block.” It required à good deal of 
trial, different springs, tension, etc., to get articulate 
speech. Sound and pitch gave no trouble at all. But 
occasionally, when everything was just right, words were 
received with great clearness and strength. 


Receive : 


(0 smonà) 


Trensmitier 


(cure) 


THE HELIX A8 RECEIVER AND TRANSMITTER. 


Of course, both Mr. Cuttriss’ helix and mine, when a 
current passes, form magnetic fields varying with the cur- 
rent and acting on the diaphragm, But I found that it 
was possible to counect the end of the helix to the dia- 
phragm by six or eight centimetres of silk thread without 
material change in the action. The proof seemed to me 
complete that electro-dynamic action of currents could be 
applied, as in a helix, for the telephonic receiver. 


THE BERLINER PATENT AND THE HUNNING 
TRANSMITTER. 


BY 

THE granting of Berliner’s patent of November 17, 1891, 
seems to have called out a great deal of discussion and the 
expression of a variety of opinions. Some have maintained 
that its granting after so long an interval was an injustice, 
and one that would be remedied by the courts. To the 
writer there seems no injustice, in fact it seems entirely in 
accordance with the rules of the Patent Office, and its 
being kept in the office appears the only possible way of 
keeping within the spirit of our patent law. If the patent 
is so basic as is claimed, a great injustice would have been 
done by its issuance previous to the final decision by the 
Supreme Court on the telephone cases. Drawbaugh 
claimed to be the original inventor of the telephone, and 
while his claim was unadjudicated, it would not have been 
right to issue so broad a patent. How just the action of 
the office was, is shown by the fact that three out of seven 
of the Supreme Court judges were disposed to recognize 
Drawbaugh’s claims. Whether the patent to Berliner 
should have been kept in the office from that time until its 
issue, is a question better decided inside the Patent Office 
than out. At all events the Commissioner seems to deserve 


great credit for getting it out of the office so soon after 
entering upon his new duties, 
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If it is wrong, as is urged, for patents to remain tied up so 
long in interference proceedings, then the remedy is not 
growling over specific cases, but an earnest attempt to 
reform some portions of our generally admirable patent 
laws. This would have to be done through an act of Con- 
gress, and the real friends of our patent laws would shrink 
from attempting any reform from fear that in reforming 
one pillar of the building we may pull the edifice down 
upon us. 

Some claim that there are certain foreign patents issued 
to Berliner which will limit the life of his American claims 
to a very short period, if they have not already expired. 
‘This may be so, and in the absence of an extended search, 
it is impossible to say how much weight should be given 
to this objection. That will be a question for the courts 
to decide. In the absence, however, of any such test, it is 
well for those who expect on the expiration of the Bell 
patents, to reap fortunes in the telephone business to let 
their feet be guided somewhat by the lamp of experience. 

In view of the magnificent business management that 
has characterized the commercial and legal conduct of the 
Bell Company’s affairs, the idea would naturally suggest 
itself that the attorneys of the Bell Company were as well 
aware of the existence of the alleged foreign patents as 
any outsider could be. Looking back over the past records 
it will be difficult to find any great number of instances 
in which Mr. Storrow has been caught asleep. Many a 
time opposing counsel have found him very much awake, 
really too much so, and their clients’ pocketbooks (if op- 
position telephone companies ever paid their bills) have 
suffered severely from their error of judgment as to the 
ease with which the Bell monopoly could be overthrown. 
Before venturing too far, and expending too much money, 
would-be telephone investors will do well to carefully ex- 
amine the alleged defences. 

To the writer the easiest, and apparently only safe, 
attack upon the telephone field, after March 7, 1893, seems 
to be through the Hunning patent, No. 246,512, of Aug. 
30, 1881. ‘This patent having been taken out in England 
on Sept. 16, 1878, will become public property on Sept. 16, 
1892, and it would seem that any one will then be free 
to use “carbon in a state of fine loose powder, not in any 
way compressed or consolidated.” I cannot think the 
Berliner patent will be possibly interpreted broadly enough 
to cover this use of carbon. As to the efficiency of the 
Hanning transmitter, Preece & Maier, in their book, 
“The Telephone (page 88) say, of transmitters of this 
class: “It was certainly the most powerful instrument 
tried in England.” The so-called long-distance instrument 
of the Bell Company is based upon the use of carbon in a 
free and loose state, and all know the excellence of that 
apparatus. With respect to the patented improvements 
embraced in that instrument, there are likely to be some 
interesting developments in the near future. 

With such reliable instruments in the hands of the pub- 
lic as the Hunning transmitter and the Bell receiver, it 
would seem to be a matter of indifference whether the last 
Berliner patent were sustained or not. 


MAGNETIC PROPERTIES OF LIQUID OXYGEN. 


Pror. Dewar recently made a highly interesting com- 
munication to the Royal Society. He sought to determine 
what effect a temperature of 180°C. would have upon the 
behavior of liquid oxygen in the magnetic field. Having 
previously ascertained that liquid oxygen does not moisten 
or adhere to rock crystal, and consequently maintains in 
contact with that substance a perfect spheroidal condition, 
he poured the liquefied gas into a shallow saucer of rock 
crystal, and placed it between the poles of the Faraday 
electromagnet. On the magnet being excited, the whole 
mass of liquid adhered to the poles until dissipated. 
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FRAUDS IN THE ELECTRICAL BUSINESS.! 


BY A. A. KNUDSON. 


TEIS subject unfortunately is one of such wide scope that to 
cover it fully would mean the publication of a good-sized volume. 
For a paper of the ordinary length therefore I shall only touch 
upon the various branches of electricity in which impostors have 
left their tracks, and relate a few instances as they have come 
under my notice during the past few years, which will show some 
of their methods. We wish it understood that in speaking of 
impostors or ‘‘fakirs” in this paper we mean only those who, 
knowing an invention to be worthless, or of but little value, will 
attempt by false statements to induce people to put money into 
the same. Neither do we wish to include under this head those 
inventors who, honestly believing they have discovered something 
new and original, seek to interest capital, although their scheme 
may finally prove to be impracticable or previously patented. 

e will now consider one or two fakir methods in the galvanic 
or storage battery line which as we all know has proved in the 
past an inviting field for that class of men. The first will be the 
primary battery with the electric motor. Some years ago before 
the advent of the dynamo, when electric motors had to depend 
upon the primary battery for current, a French gentleman 
appeared in New York with alleged new and useful improvements 
in both battery and motor. He had induced a relative of mine 
(since deceased) who was an officer in one of the savings banks to 
invest in the same, and had been given the use of an unoccupied 
room above the bank for the purpose of exhibiting the apparatus. 
I was asked to call and examine this wonderful invention,” for, 
according to the inventor, it was one of the greatest scientific pro- 
ductions of the day. The motor did not differ in principle from 
those already invented and published, such as that of M. Froment 
or of Davenport on this side of the water. In fact it was not only 
the same in principle as that of Froment’s but nearly the same in 
construction. 

The IUT: the inventor said, was a secret, and he would not 
explain it. The method of demonstrating the efficiency of both 
motor and battery was by lifting a weight of a few pounds to the 
ceiling by means of a pulley and rope, the rope being wound 
around a drum secured to the shaft of the motor. The batter 
although a secret, disclosed itself soon after the motor was stared, 
in the strong nitric acid fumes it gave out, and the active manner 
in which it boiled. When spoken to about the strong odor from 
the battery which was enough to choke one, the explanation 
would generally be (with an attempt to smell): You smell any- 
thing?” Our report as you will surmise, was not favorable and 
we strongly warned the banker to go no further, but he had actu- 
ally become so wedded to the scheme that he would believe noth- 
ing against it and all I got for my pains was a self-satisfied smile 
and the remark, ‘‘ Well, I can believe my own eyes when I see 
that weight going up to the ceiling.” 

You will anticipate the outcome, I left them to themselves and to 
their own eyes; and after several thousand dollars had been sunk in 


. the attempt to make the scheme practical, it was finally abandoned. 


The banker frankly acknowledged afterwards that he believed the 
whole thing was gotten up with the deliberate intention to deceive. 
So much for that wonderful motor, and the battery that was a 
secret. 

Another case, and this will illustrate how people will some- 
times put their money into a scheme, and afterwards seek advice 
in regard to it, was one which came under my notice a few years 
ago where the primary battery played a conspicuous part (although 
concealed in the cellar), and was, like the one in the previous case, 
a secret. It had for its object the production of an electric light. 
The gentleman who employed me to investigate this case, „I 
was informed, already invested something like $20,000 in the 
scheme. Knowing this I certainly expected to find something at 
least worthy of an invention. It is a singular fact, however, and 
one that I have often come across, that instead of getting full and 
reliable advice before embarking in a venture, people will often 
invest their money and then afterwards, when a sense of doubt and 
insecurity dawns upon them, will fly to an expert. 

The object of this invention, as already stated, was the pre- 
duction of an electric light. It was exhibited in a room ordinar- 
ily used as a dining-room in a private house. There were three 
or four lights placed on the chandelier and when the current was 
turned on, they did make a brilliant and steady light while it was 
being shown. It consisted of two small carbon rods placed inside 
a glass tube, the point of contact between the carbons being 
about midway between the ends of the tube which was about six 
inches long with a bulb at the centre. The wire from the battery 
connected with the carbons, and that was practically all there was 
to the invention. The inventor succeeded even before any patents 
were obtained, with his exceeding plausibility (and he was a 
remarkably good talker) in inducing these gentlemen to put in this 
large sum of money. Why, to hear this man talk was enough to 
deceive the very elect if they were not posted, and to show how 
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easy some men are induced to invest in worthless enterprises of 
an electrical nature when in the hands of a good talker, I will 
ive an example of the way he talked—‘‘ Edison was nowhere. 
or years Edison had been trying to accomplish what he had 
already just perfected. In Edison’s system enormous capital was 
required in the construction of central stations. besides the cost of 
running expenses for fuel, labor, etc.; but in his system all of this 
was done away with, and for a few cents per night a whole house 
or store could be illuminated, and the battery would run indeti- 
nitely,” and so on, ad infinitum. All of this time he was careful 
to conceal the fact that he was using in the battery in the cellar 
55 fluid by the barrel and zinc by the square yard in order 
to produce the three or four lights for comparatively short inter- 
vals of time. He told the gentlemen present and myself that 
there were but four cells of battery in circuit; this to me was sur- 
prising for the amount of illumination given. By a series of croes- 
questions we finally found out just what be had. The four cells 
of battery consisted of four enormous earthenware crocks, holding 
about 25 gallons each. Across the top of each jar or crock was 
paced a bar of wood to which was secured various plates of car- 
n and zinc running down to the bottom of the jar, so that instead 
of four cells or galvanic pairs in circuit, there were actually 
nearer 40 of very large size and the beautiful and brilliant electric 
light on the chandelier was duly accounted for. I do not suppose 
that the gentlemen who had invested their money in this scheme 
thought it worth while to even inquire about the battery. They 
saw the light, and like the banker in the former case, when he 
saw the weight go up and heard the inventor talk, they thought 
they could believe their own eyes. After the exposure was made, 
there was no more money invested in that scheme. 

I could give many other instances where the impostor has 
manipulated the galvanic battery to his own pront ; but as they 
would be almost repetitions of those just stated, we will pass on 
and look into some of the fakir’s work in the electric and acoustic 
telephone business. I presume there is no electrical business of 
late years which has been so thoroughly worked by unprincipled 
men as the telephone business, and in order to have a better under- 
standing of the methods of telephone sharpers, we will give a short 
résumé of the telephone situation as we understood it a few years 
ago. Where important lawsuits have been going on, the amount 

fraud occasionally practiced in the attempt of one company to 
secure an advantage over another, would, if made known, be 
surprising. Bribery and false swearing has often been resorted 
to in some of the telephone patent suits in past years: Witnesses, 
experts, anyon. and even the judge on the bench have not been en- 
tirely free from the baneful influence. I will give an instance: 
You may have heard of the man who was an examiner in the 
electrical department of the Patent Office at the time the Bell 
patent was issued, and who in later years for a certain sum of 
money made an affidavit in favor of the Bell Company setting 
forth certain alleged facts which occurred at that time, and who 
not long afterward accepted a fee from another company and 
made another affidavit setting forth alleged facts entirely con- 
trary to the first sworn to. It often hap 
where large amounts of money are involved, the temptation is 
strong to mislead and deceive, wherever such deception will be 
of advantage. Especially was this the case in the legal telephone 
fight during the attemps made to overthrow the Bell patent b 
attempting to show that the Reis telephone would articulate. It 
was well known that if the telephone invented by Reis in Ger- 
many (which ante-dated the Bell by several years) could be proved 
to have talked, and to have actually produced articulate as well 
as musical sounds, it would mean death to the Bel) patent. Or if 
a telephone made exactly on the principle of the Reis could be 
shown to articulate in court, if only for five minutes, it would in 
all probability upset the Bell patent, the advantages of which 


would thus revert to public use. Hence there was abundant ` 


reason for the opponents of the Bell Company to prove if possible 
one thing or the other, and the utmost exertions were put forth. 
Germany was ransacked for relatives and those who had been 
acquainted with Reis during his lifetime, and affidavits and wit- 
nesses were obtained by the score, attempting to prove when, 
where, and how the Reis telephone talked ; without doubt many 
of these affidavits were drawn from mistaken imaginations, while 
others were but partial truth. On this side of the water numbers of 
inventors were at work struggling for the prize in their efforts to 
make the thing articulate. I well remember the experience 
Mr. Mailloux and myself had in that direction. Night after night 
we worked at our homes in Brooklyn with varying success. 
Sometimes we would succeed in making it articulate, but our ex- 
perience was, it seemed impossible to make it stay in that con- 
dition. We finally came to the conclusion that it was possible to 
make a Reis telephone talk, but it could not be depended 
upon to stay in a talking condition from one minute to 
another, and so far as my knowledge extends of this subject no 
telephone made exactly after a Reis ern has ever been able to 
articulate for any length of time. hen they did articulate it 
was probably on account of either an extremely delicate adjust- 
ment which was only temporary, or the oxidation of the contact 
points, thus for the time creating the variable resistance which is 
the life of articulation. But we could not trust it to remain in 


ns in patent suits. 
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that condition over night; often did we lay it carefully one side 
after working for hours at night, feeling, that at last we had it, 
and in the morning find it as dumb as an oyster, and finally we 
abandoned the attempt entirely. 

There was one party, however (and this is more in line with 
my subject in speaking of frauds) who claimed to have produced 
a constant talking Reis telephone, and to the consternation of the 
Bell Company actually showed it in a good talking condition; 
there could be no fault found with the articulation; it did talk 
and talk well, and things for a time looked blue on the Bell side 
of the house, until one of their experts, more observing than others, 
discovered a carbon button concealed in the box and in the circuit, 
so that it was not a genuine Reis telephone that produced the 
articulation, but one with the necessary modern improvement. 

I once had a telephone case to investigate which will show to 
what extent a fake scheme will sometimes go before it finally 
reaches its end. There were but two papers furnished me to ex- 
amine, one acopy of the patent (there was but one paa and 
the other a copy of the prospectus. The claims of the patent 
were exceedingly limited, but the prospectus was broad enough 
to make up for any deficit in that respect. One clause in the pat- 
ent set forth that this invention was based on the undulatory cur- 
rent principle, while a clause in the prospectus stated that the 
invention was not based upon the undulatory current theory but 
Ppor the make-and-break principle—a square contradiction on its 

ace. 
In point of fact it did not differ only in construction to the 
Bell telephone. The parties to whom I reported did not invest in 
the scheme, but other parties did, and a company was started. 
Their method of doing business was to manufacture the tele- 
phones here in New York, sell State rights on the patent, and 
establish local companies in cities and towns wherever they could, 
and supply them with telephones. In this way they earned in 
course of time sufficient money to pay a dividend on the stock and 
the stock advanced (a good deal of it being sold) and everything 
went on swimmingly ; about this time I was asked by the pany 
for whom I reported if I had not made a mistake, and they 
inted to the fact that a dividend had been paid by this company. 
said I thought not and advised them to wait a little longer. 
The Bell Company through the slow process of the courts finally 
reached them, and they were blotted out of existence. 

A similar experience as we all know happened to a large num- 
ber of other companies who attempted to compete with the Bell 
Company. In the acoustic telephone business it seemed at one 
time as though it was infested with fakirs. There seemed to be 
stronger inducements in the acoustic field for this class of 
people even, than in the electric, especially after the Bell patente 

d been sustained by the courts. I presume one reason was, 
there was no difficulty in convincing people that there was no 
infringement on the Bell patent, it being easy to show no elec- 
tricity was used to carry the voice, and another reason was that 
an acoustic telephone when first put up for exhibition pur 
ponera y worked surprisingly well. The voice could usually be 

eard from 10 to 20 feet away from the instrument, and the pro- 
moter would not be slow to exaggerate these advantages and 
almost always to characterize it as fully as important and valuable 
as the Bell telephone. They would say nothing about the diffi- 
culty of constructing the wire and of keeping it in repair, and in 
most cases those investing would hardly inquire if there were any 
wire at all, when in point of fact the wire is the most important 

art of the whole business of an acoustic telephone line. The 

ifficulty of maintaining it is well known. In this respect this 
case would be similar to those above mentioned where le saw 
a weight go up, and saw a beautiful electric light. They thought 
they could believe their own eyes and when some people listened 
to the remarkable performances of the acoustic telephone they 
thought they could believe their own ears. The acoustic tele- 
phone has its place in the commercial world and in its place is' 
most useful and convenient; but in the past it has been badly 
misrepresented by being exaggerated by men whose only ambition 
was to sell stock in fake companies 

We will now leave the telephone business and pass on to the: 
consideration of telegraph frauds. Some years ago a French 
Canadian a pha in Hartford, Conn., making a great stir about 
a new multiple telegraph system which he claimed to have 
invented. According to his story he could send and receive up- 
wards of 40 messages over one wire. The duplex and quadruplex 
were but child’s play in comparison, and so plausible were his 
other assertions concerning it that he su ed in interesting 
some parties and finally obtaining from them a considerable aum 
of money for an interest in the scheme. : 

For a complete swindle in every detail this beat all I have ever 
heard of in the electrical business. It was an ingenious swindle 
and in order to describe it more fully I will refer to the diagram 
on the blackboard. A few instruments only are shown but they 
will be sufficient to illustrate the scheme. -Several Morse sets of: 
instruments were placed at each end of a room and à wire loop 
was run to New Haven, in which wire the main battery was 
placed. From the ends of this loop, wires were branched to one 
of the two binding-posts of the instruments.; from the other bind- 
ing-post ran a wire to all appearances to the ground, but it did not 
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go there at all for it was purposey broken inside of the insulating 
covering and the ends pulled apart. Another very fine wire, 
however, was connected to the bottom of this same binding-post 
at each instrument, carefully concealed, and led to the side of the 
room where it was hidden entirely from view behind the paper on 
the wall. These fine wires all connected with the opposite instru- 
ments in their respective pair at the other end of the room. The 
wire in the long loop to New Haven, as you will observe, simply 
acted as a return ground, or one side of a metallic circuit. Under 
such conditions the multiple scheme, as you would expect, worked 
pran and with any numberof instruments. After the inventor 

absconded with his money, which he did shortly after he got 
it, the instruments were removed from the room, and in doing so 
the fraud was discovered, for there were the wires all carefully 
concealed behind the wall paper. 

Electrical frauds have visited the United States and plied their 
vocation from most every country on the face of the earth, but 
this man was from Canada, a country one would hardly expect to 
produce such a clever electrical swindler, and he showed a sur- 
prising nerve by going right into the heart of Yankeedom, in the 

tate of Connecticut, where the ple’s reputation for shrewd- 
ness is so well known that it has n said, in order to dispose of 
some of their products such as wooden nutmegs, etc., they are 
compelled to go outside of the State to do it. During my sojourn 
in Canada for the t four years I have met but one or two who 
could be termed electrical fakes and they came from the States. 
Another phase of electrical frauds may be illustrated in a recent 
exhibition of a scheme in Boston. 

The inventor showed a battery of peculiar construction; to the 
zinc pole of which was attached a wire leading out of doors to a 
lightning rod a short distance away. The wire from the other 
pole 2 the battery went somewhere, but supposedly to go to the 

ound. 

The object of the scheme, according to the inventor, was to 
produce a constant and unlimited supply of electricity from the 
air. To show the practicability of the scheme a motor was 

laced in circuit and it ran as though it would burst ; an ordinary 


orse sounder was tried and that worked as though it would be 


a E so far as any curative pro 
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torn to pieces. Mr. Frank Pope examined the scheme but was not 
allowed to look into it thoroughly and he said he couldn’t tell just 
where the fake was, but it was there somewhere, and he advised 
the capitalist who was with him and who was in the electrical 
business to get some of his electricians to try and duplicate it if 
they could. I am sorry this scheme was not unearthed, for I be- 
lieve it would prove an important addition to this paper. 

As a conclusion to this list of electrical fakes we will now con- 

of the business. Here we find among the 
appliances, such as belts, hair brushes, corsets, 


sider the medical 
so-called electri ‘Be 
etc., gross imposition is practiced under the name of electricity 
upon the public and has been for years. There is hardly a com- 
plaint in the human calendar of diseases that these things, ac- 
cording to flaring advertisement and circulars, will not cure. To 
show to what an extent this imposition is practiced at the present 
day I will read an extract or two from a full-page advertisement 
taken from one of the most highly respectable magazines in this 
country : 

Disease is the result largo or depleted nerve force and demagnetized blood. 
These electro-magnetic corsets (the maker’s name is here mentioned), belts, in- 
soles and appliances have been demonstrated to be the best agency yet discovered 
for prevenling this depletion and demagnetization as well as restoring such 
forces when lost. These garments are u e any other device for electrifying the 
system or charging it with magnetism. As aforce it is self-supplying, retain- 
ing its virtue for 3 and invariably benefits. These appliances so electrified 
can always be relied upon. 

These app ances prompiy annihilate those weak and languid feelings, ex- 
terminate rheumatism from the aeon and promptly cure the above-named 
disorders. They are light and com ortable to wear, and are guaranteed to im- 

rceptibly generate a mild continuous current of electro-magnetism, all-healing 

n its effect. They differ from the so-called electric and ‘galvanic belts which 

are usually worthless and which creste sores on the body, leading to blood-pois- 

oning. Beware of them and see that you get this one (our special make) with 

silver compass free. Ours are truly electro-magnetic, as any tyro in electric 
therapeutatics will inform you, and are absolutely reliable. 


You will note the attempt is made here to work in magnetism 
as a curative property. Except where steel magnets are concealed 
of which I shall speak later), there is uot one particle of mag- 
AAP Spa by the action of a so-called electrical appliance 
of this class. 
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This is a point to which I wish to call special attention. Elec- 
tricity properly controlled and applied is capable of wonderful 
effects in the relief and cure of a large number of diseases, and 
its legitimate use is increasing daily in the practice of the most 
enlightened and scientific practitioners of the e. In fact, 
hardly a practicing physician of any repute can be found who 
has not his medical batteries, some of them costing hundreds of 
dollars, with all kinds of electrodes, some of which are as in- 
genious in construction as they are humane in purpose. 

It is just this point that the swindlers of to-day lay hold of 
and turn to their own pu They designedly confound elec- 
ricity and magnetism, and by a skillful interchange of terms 
they encou in the public mind the same confusion. In many 
cases where they claim that magnetism is generated by their ap- 
pliances there is no magnetism at all; and in others where they 
claim that there is electricity there is magnetism. But this mag-. 
netism is not the result of any inherent virtue, it is the result of 
a smart piece of chicanery, in which the concealed magnet and 
the compass needle play the principal part. I claim, therefore, 
that in any event it is wrong and misleading to attempt to con- 
found magnetism with the curative properties of electricity. 

I have yet to learn the first case where etism, either 
strong or weak, has ever produced any effect either beneficial or 
detrimental upon the human system. Night after night for 
months I have been in the presence of the most powerful dyna- 
mos (as have thousands of men in the many electric light sta- 
tions all over the world) where magnetism of the strongest kind 
permeates every bone and fibre and tissue of the body, and yet, 
so far as any effect either good or bad on the system goes, one 
would never know he had been in the magnetic field, and he 
would not notice it unless he found his watch stopped. To the 
best of my knowledge and belief there is absolutely nothing in 
the human anatomy that can be acted upon by a magnet. Of 
course, if a child swallows a mouthful of tacks or a paper of 
needles, there is something inside of the child upon which mag- 
netism will act, but not otherwise. 

What physician of any reputation has ever been known to at- 
tempt to pelle etism, or to recommend the use of electric 

ts or the like? On the contrary every reputable 
hysician with whom I have talked on the subject has 
enounced them as worthless. Let us go a little further 
into this subject, and see how some of these things will 
bear the light of an investigation. We will first consider 
the so-called electric hair brush. I have thought best 
to purchase one of these brushes so that we can just 
see how they are made and to prove the assertion that 
is concerned they are no 
better than any ordinary hair brush. I will first read 
an extract or two from the directions pasted in the box 

in which it comes: 
Cures headache in five minutes; cures neuralgia in five minutes; 
restores the hair, prevents baldness. The Odic force can always 
de tested by moving the brush pear a compass. This power is 80 
strong that if the compass js placed upon a thick book or table and the 
brush is moved a circle beneath the same the power will pass through the 


intervening table or book and cause the needle of the compass to rotate rapidly. 
A silver compass of considerable value accompanies each brash. 


Now this brush I have does deflect the compass needle just as 
stated, but the real cause is very different from the catennible one, 
and instead of any Odic force (whatever that may be) or any 
electricity having anything to do with its deflection, the state- 
ment is false, as Í shall prove. I have taken pains to dissect the 
back of this brush and we find just what we expected to find. 
Embedded in the material of which it is composed is a steel mag- 
net. That, and that alone, is the cause of the ag ae needle 
moving towards the brush when brought near it. hen I pur- 
chased this brush I was told that the movement of the needle 
proved that the brush was charged with electricity, and I have 
no doubt everybody else is told the same thing that buys une. 
You will notice this magnet is made of a piece of steel wire in the 
form of a double loop and extends nearly to the end of the handle. 
The only electrical effect possible that can be produced by the 
use of this brush is static, and even under favorable conditions of 
the atmosphere, the greater part of such very small amount of 
static electricity as might be generated while the brush was bein 
used would imperceptibly pass off the earth through the han 
and arm and body of the user, leaving them no more benefited 
by its use than if they had used any other hair brush. 

Electric corsets are another deception. How is it possible, I ask 
you, for such a thing to be of the slightest use electrically to the 
wearer when they are not even worn next the skin. The magnet- 
izing of the steel ribs as is often done is of no use whatever 
as to any beneficial effect upon the wearer. Another of these 
precious frauds is the electric garter.“ I have seen advertisements, 
as no doubt many of you have, where the use of electric 
are guaranteed to give a more shapely form to the limbs of ladies. 
The 5 of such an 1 is too apparent for comment 
but it is really too bad to disappoint and deceive the ladies in a 
case like that. What swindle under the name of electricity will 
not be attempted next? Why don't they get up an electrical hat 
band guaranteed to supply a lack of brains or furnish new ideas 
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to those that wear them, yet would not such a thing be just as 
reasonable as some I have stated? 

As an answer to some of the reckless statements which appear 
in advertisements and circulars, some of which I have mentioned, 
in regard to electric belts and other appliances I will quote an 
authority and read some extracts from la Rive’s ‘‘ Treatise on 
Electricity.” De la Rive was at the time of writing his work a 
member of the Academy of Sciences, and also of Medicine, of 
nearly every large city in Europe, so that he is an eminently quali- 
fied authority to pass judgment on these appliances. ter ex- 
plaining the construction of the electro-galvanic chains and belts 
of Golberger, and of Pulvermacher, he says : 


We do not very well understand the effect of this arran ent by virtue of 
which the current is scarcely to circulate in the chain without ra versina: at 
least in a very sensible manner, some part of the body. For not even a derived 
current can be obtained on account of the imperfect conductibility of the skin. 
Moreover, no very positive fact has proved the efficacy of this later mode of ap- 

lication, upon which experience has not yet decided. And again, We do not 
that there may be a production of currents in these apparatus; even 

the galvanometer indicates their presence ; but they are very feeble currents ; 
and we do not see what advantages can be presented by these arrangements 
which at the very basis rest on f ideas of tbe electricity of contact. 


My wonder is that the electrical journals have not been more 
outspoken in showing up these frauds upon the public. The pub- 
lic would naturally look to such a source for information of this 
kind, and these journals are not handicapped as others are by 
being paid for fat advertisements, for it is the uninformed public 
on electrical matters that they desire to reach; so they use the 
daily press and weekly and monthly publications to make known 
their wares. In summin vp ebi whole matter of electrical 
appliances, it seems singular that they have been allowed to exist 
so long, especially the hair brush; one reason may be that the 
public love to be humbugged ”—but there is a limit to all things, 
and I predict, as electrical knowledge is being more and more 
disseminated by such institutions as Columbia College, it will not 
be long before people will understand the truth in regard to 


them. 

Although I have touched upon but a few frauds and decep- 
tions as practiced in the electrical business, I am aware of there 
being many more which would prove interesting were it not for 
the risk of tiring your patience. I have no doubt there are those in 
this audience who remember the electrical sugar refining frauds 
of a few years ago. Also the motors of Paine, which for many 
years continued to deceive ple. Also much might be said of 
the tapping of tel ph wires leading to race courses, and the 
ingenious electrical devices and methods for supplying stock 
quotations to bucket shops in Wall street. Also some of the so- 
called telegraph schools, where young people are induced to pay 
their money with the promise of a situation as soon as competent. 
This class of fraud cannot be too strongly condemned. 

In concluding this paper I cannot refrain from expressing a 
few words as to the position of the capitalist or investor in regard 
to new electrical inventions. In the few instances cited I have 
endeavored to illustrate how easy an investor may be deceived. 
It may be fairly asked by some, Has the investor then no protec- 
tion from the designs of a dishonest promoter, or from the mistaken 
though honest inventor?” I answer, he has. There are plenty 
of good, honest and capable engineers, in this and other cities, 
who, for a reasonable fee, will investigate and i oh upon any 
new scheme if ron are only applied to. Some of these engineers 
are peculiarly fitted to give advice and opinions in certain branches 
of this business by reason of their long experience in such 
branches, while others have had experience, more or less, in all 
of them. Besides these individuals, there are now lately estab- 
lished in ‘this city electrical firms com d of men of unques- 
tionable reputation and standing, who make it their business to 
investigate and report upon any electrical invention ; and I claim 
that there is now no excuse of an investor being deceived where 
such facilities exist for obtaining correct information upon elec- 
trical subjects. Would a man afflicted with disease undertake to 
cure himself if he knew nothing of the study of medicine, or 
would a man having an important lawsuit on his hands undertake 
the management of his own case if he knew nothing of the prac- 
tice of law? Onthe same principle, then, an investor es a 
large risk if he depends on his own judgment while placing his 
money in alleged new electrical enterprises. On the other hand, 
the judicious investment of capital in electrical enterprises has 
brought large returns to a great many people, and in very many 
cases handsome fortunes have been realized. As an evidence of 
this fact, we have but to point to the marvelous success of the 
bell telephone, also the electric light (both arc and incandescent), 
also the electric railway. Besides these great industries, there 
is noend of less important schemes v: g in value according 
to their commercial usefulness, and almost every day something 
new in the electrical line is being discovered. 

In this paper I have endeavored to interest you by pointing 
out the methods of unprincipled people in the electrical business, 
and I have also attempted to make clear the importance of in- 
vestors seeking good advice before placing their money in elec- 
trical schemes. If I have succeeded in these two points then the 
prime object of my paper is effected. : 
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The paper was followed by a véry interesting and amusing 
discussion, in which Prof. Crocker, Dr. Laudy, and Messrs. R. 
W. Pope, T. C. Martin and G. H. Guy participated. Seve 
frauds and fakes were named, and Mr. Guy, as secretary, read a 
letter from one innocent who was being imposed upon by some 
persons advertising under the name of the society, and who 
Sy a long list of swindles of which he had been the willing 
victim. 


THE PROBABLE FUTURE OF CONDENSERS IN 
ELECTRIC LIGHTING.’ 


BY JAMES SWINBURNE. 


Ir is always difficult to foretell the future in electrical engi- 
neering work, but it is sometimes interesting to try to see in what 
direction developments are like to take place. p 

The first idea of the use of condensers was to employ them 
like storage batteries, and mention is frequently made by tha 
early electric light patentees of their proposed use in this way. 
It is needless to remark that these inventors had not the most 
remote idea of the vast electrostatic capacities needed for storing 
by the hundred ampere hours. 

The project of using condensers instead of transformers is by 
no means dead. It been recently taken up on scientific 
principles by Mr. Doubrava. As soon as a condenser is char 
and discharged 1 enough its size becomes manageable, and 
Mr. Doubrava is therefore working out a system in which con- 
densers take the place of converters. This development is in 
good hands, and need not be discussed further. One great diffi- 
culty is in charging condensers with direct currents. A con- 
denser of the capacity of a farad charged with one volt contains, 
if the expression be allowed, only half a joule. If a condenser is 
charged by being connected to leads at one volt half a joule is 
wasted over resistance and the other half is stored. The ony 
way of charging the condenser without loss is to connect it wit 
an electromotive force which is gradually rising. Similarly, in 
discharging, the electromotive force must fall gradually. This 
condition is not at all difficult to attain. : 

The test development of the use of condensers will prob- 
ably be in connection with alternating currents. It is doubtful 
whether ingenuity will ever design an arrangement of condensers 
that will take the place of transformers in practice. In one 
sense there is better material to work upon. A transformer is 
always inefficient on account of hysteresis. The loss by ‘‘soak- 
ing in” may be taken as analogous to the loss by hysteresis, but 
it is infinitely less in comparison. For instance, a condenser 
that takes 2,000 volts and 10 am has a loss which is too low 
to measure—that is to say, it is less than 5 or 10 watts. This loss 
is proportional to the size of the condenser, so that small sizes 
are just as efficient as lar In transformers this is not the 
case. A 100,000 watt transformer has a lobs of from somewhat 
less than 1,000 up to about 5,000 watts, according to palin Ai and 
if the 100,000 watts is made up of a number of small ormers 
the loss is much greater. 

The uses for condensers are already developing. In the first 
place, they can be used to supply magnetizing or exciting our- 
rents to all sorts of machinery, and also to apparatus that takes 
lagging currents. It must be remembered that the magnetizing 
current in any receiving apparatus means a demagnetizing cur- 
rent in the generator. As an example that will soon be common, 
and is also striking, we may take that of running arc lamps off 
100-volt circuits with choking coils in series with them. As far 
as the lamp is concerned, there is no better arrangement than 
running it off a 100-volt circuit with a choking coil in series 
with it to reduce the terminal pressure to about 80 volts. If such 
a lamp takes 10 amperes, the apparent power taken is 1,000 watts, 
but the real power is probably less than 800 watts. The dynamos 
at the station have thus to supply large ‘‘idle’’ currents. These 
not only lead to armature heating, but also demand extra excita- 
tion. If many arc lamps are used, more dynamos become neces- 
sary, as no machines will stand three times their normal armature 
currents, even though they are out of step with the electromotive 
forces. Such currents, therefore, lessen the plant output, or, as 
it is often loosely called, the plant efficiency.” To overcome 
this trouble all that is necessary is to place condensers in shunt to 
the choking coils and lamps, or in shunt to the high-pressure 
leads. The last arrangement is best, as it admits of arranging 
the condensers at the central station. In addition to this, con- 
densers for 2,000 or 1,000 volts are easier to make than those for 
100 volts. Condensers for such low pressures cost too much in 
tinfoil, and are somewhat bulky, because the dielectric has to be 
made thick in proportion, to make certain of the absence of flaws. 
At present comparatively few arc lamps are run in this manner, 
but that is because nearly all the alternating current systems now 
in use have small transformers in houses and high-pressure mains 
about the streets. It is probable arc lights will be run off 100-volt 
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circuits with choking coils, and condensers will be required at the 
stations. Of course there is no reason why arc lighta should not 
be run off high-pressure circuits by means of constant-current 
transformers. This system has never come into use in this coun- 
try, probably because the low cost of this method is not generally 
appreciated. 

It may be well to give some idea of the size of a condenser. 
One cubic foot of condenser will take about 2,000 volts and 5 am- 
peres, or 10,000 apparent watts. With higher preseures the vol- 
ume necessary is slightly less, and with low pressures the size in- 
creases. Below about 500 volts the bulk increases rapidly, as the 
volume of tinfoil is greater. The cost, therefore, increases too. 
It is possible to make condensers very much smaller than this; 
but while they are new it is best to allow a large factor of safety. 
Choking coils and constant-current transformers for arc lamps 
are not the only things requiring exciting currents. Transformers, 
especially if made with open iron circuits, take ‘‘idle” currents, 
and this can be supplied in the same way. Nearly the whole of 
an open circuit exciting current can be supplied by condensers. 
There is always some left over, because the electromotive force 
never varies exactly harmonically. Even if it did, there is some 
loss in the iron, so the no-load current cannot be reduced to 
nothing. In aclosed circuit transformer the no-load current is 
less to Pegi with, but the active component is much greater, 80 
that it cannot be reduced so much by condensers. It can generally 
be about halved. 

The next use, which is analogous to those already described, is 
in connection with motors. Of course it is a little difficult to say 
what the alternate current motor of the future will be like. If it 
is a synchronizing machine, with the magnets excited by a direct 
current, it may take a leading or a lagging current, or one in step 
with the pressure. If it has field magnets excited by an alternate 
current it will take a lagging current, and condensers will be 
necessary. Nearly all the multiple-current motors take large ex- 
citing currents, so condensers will be concert | in their case. 
Take the case, for instance, of the Dobrowolsky 2 h. p. motor, as 
it is the only case whose figures have been published : at no load 
it takes 70 volts and 80 amperes at 85 periods per second. This 
current is presumably in each of the circuits, so that the apparent 
power is 4,200 watts; at full load it takes 70 volts and 100 amperes 
in each circuit, or 14,000 apparent watts. It, therefore, requires 
two condensers to reduce the apparent watts to about a tenth of 
these values. The enormous exciting current taken by this form 
of motor is one of its greatest disadvantages. A condenser to 
supply 14,000 apparent watts at a frequency of 35 would have a 
volume of four cubic feet. If the frequency is raised to 100 the 
exciting current increases at approximately the same rate, and so 
the condenser remains the same size. As there is some difficulty 
in making large low-pressure condensers, it is best from that 
point of view to put the condenser on the high-pressure side of the 
transformer. This, unfortunately, demands that the transformer 
should be 10 times the size. Thus, a 2 h. P. motor of this type 
would demand a 20 h. p. transformer at a frequency of 35, or a 60 
h. p. at 100 periods per second. The transformers are nearly the 
same size in these two cases. The enormous size of the trans- 
former is a great drawback to machines excited by alternate cur- 
rents, and, unless multiple-current motors can be greatly im- 


Fig. 1. 


proved, this fault alone will be enough to render them useless for 
most work. 

So far the condenser has been described as arranged in shunt 
to the circuit containing self-induction. It has then no effect on 
the circuit with self-induction, but affects the dynamo. In fact, 
it a exciting current instead of letting the dynamo supply 
it. e self-induction can, however, be counteracted by arrang- 
ing capacity in series with it. For instance, suppose the alternate 
machine is made like one for direct currents, except that the field 
magnets are laminated. st Sie the machine in question is a 10 
h. p. motor for 100 volts. the field magnets are wound to suit 
100 volts on a direct-current circuit, they will be only very slightly 
excited by the alternating pressure. If the number of turns is 


[Jan. 6, 1892. 


much reduced and the diameter increased, full excitation will 
eventually be reached, but the current will be enormous. For 
instance, if the magnets take two amperes on a 100. volt direct - 
current circuit, the loss in copper is watts, but to drive two 
amperes through the inductive circuit with an alternate current 
would probably need something like 5,000 volts. If a few turns 
of large wire are used instead, the full excitation will probably be 
reached with about 100 amperes. Not only is the exciting cur- 
rent enormous, but the armature current is not in step with the 
field induction, so the output is lessened from this cause too. M. 
Leblanc was the first to point out the way to overcome these 
troubles by the use of condensers. A condenser may be put in 
series, of such a capacity that at the . employed the elec- 
tromotive force of the condenser is always exactly equal and 


opposite to that of the self-induction of the magnets. This con- 
dition can only be attained approximately, as the pressure does 
not vay poer harmonically. If it did, all the electromotive 
force of the supply circuit would be spent on resistance, so that 
the same current would be produced as if the magnets were ex- 
cited by a direct pressure. The field induction is then in step with 
the electromotive force, so that the armature current is 80 also, 
and the power taken by the motor is found by multiplying the 
pressure by the current. 

Messrs. Stanley & Kelly have designed and worked out a mo- 
tor on this principle. Itis constructed like an ordinary direct- 
current shunt motor, but has laminated field magnete. A con- 
denser is arranged in series with the magnets. This motor has 
some drawbacks. In the first place, if the field magnets and 
armature are on a 100-volt circuit, the pressure on the condenser 
and on the field coils will be something like 5,000 volts, and this 
might make the motor too SE TON for admission to private 
premises. Of course this depends on the size and design of the 
motor. It may be possible to design a machine with much lower 
condenser pressure. The loss by hysteresis in the field magnets is 
also necessarily large; but that is not such a serious matter in a 
motor as in a transformer, which is on all day and all night. The 
next trouble is sparking at the brushes. The armature coils are 
short-circuited just at the time of the most rapid change of field, 
so that there is a large current in the short-circuited section. I 
would suggest that this trouble can be overcome by winding the 
armature with two separate circuits in I. The brushes then 
collect from both, but never short-circuit any of the sections. 

The Tesla motor, as is well known, demands two or more cur- 
rents ete? in phase. Two currents differing a quarter of a 
period will do. At first special dynamos with double armature 
circuits were used as generators, but several arrangements in- 
volving condensers have been pro The first experiments of 
this kind were probably made by Prof. Ayrton and Dr. Sumpner. 
They had a small Tesla motor some years ago, but made up some 
arrangement with self-induction and capacity so as to split the 
single into a double current. The experiments have not been 
eee so I do not know what the exact arrangement was. 

. Tesla has designed numerous arrangements himself; but the 
most complete investigations have been made by Messrs. Leblanc 
and Hutin, and those interested in this subject will do well to read 
the able articles in the Lumiére Electrique which have been ap- 
peuring recently at short intervals. These authors have gone 
most carefully and exhaustively into the whole subject of alter- 
nate-current motcrs of all sorts, and their papers are very sug- 

estive. Fig. 1 shows a very simple arrangement due to them. 
One field magnet circuit E E has a condenser in series with it. Its 
current and induction are therefore in step with the pressure, and 
the wire used is the same as for direct currents under the same 
pressure. The other magnets a A, however, are wound with few 
turns of low-resistance wire B B, and take a large current, which 
lags practically a quarter of a period behind the pressure. In all 
practical cases the lag can be adjusted to a quarter of a period by 
using a condenser of the right capacity in the first circuit. 

It is to be feared that there will be great difficulty in work- 
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out this system to be right at various loads. As the load increases, 
an active current should flow in both circuits. The circuit with 
the condenser in series with it cannot take its load current, so that 
the full load output of this form of motor may be little more than 
half that of a double-current motor of the same size. It is prob- 
able. however, that the ingenuity of Messrs. Hutin and Leblanc 
in France, or Mr. Tesla in America, may overcome this drawback. 
A multiple-current motor is, however, thus obtained, which will 
work on ordinary supply circuits Only one of the sets of m 
nets takes a | „idle current; but to avoid troubles from this 
a second condenser G in shunt to the mains C O or to the trans- 
former that supplies the motors is advisable. This condenser is of 
the same cubical contents as the first, but unless arranged on the 
high-pressure side of the transformer it is designed for a much 
lower pressure and for a correspondingly larger current. By this 
means a self-starting motor can be obtained which has no brushes, 
which works on an ordinary supply circuit, and which gives full 
torque on starting. It has, however, the same drawbacks as the 
first descri ‘The dangerous pressure on the field coils of 
e first circuit may be reduced by arranging the magnet coils in 
small portions alternately. If the fields take 5,000 volts to drive 
the exciting current through, say, twelve coils, the coils and por- 
tions of the condenser may be arranged alternately. so that the 
maximum pressure is just over 400 volte due to the condensers. 
The fall over the resistance of the circuit is out of step with this, 
and may therefore be neglected. Mr. Tesla has also patented an 
arrangement on the same principle as Messrs. Hutin and Leblanc. 
He uses one field circuit partly as a transformer to transform up, 
and then places the condenser F in the secondary circutt D E D R. 
This seems rather to increase the difficulty arising from the very 
high poma resulting from arranging condensers and induction 
coils in series. His arrangement is shown in Fig. 2. He has also 
put a condenser in the armature circuit. but it is difficult to see 
the inventor's object in this. Whether this form of motor is 
the motor of the future or not is difficult to say ; but if it is, the 
number. of condensers uired will be considerable, so we are 
justified in discussing it at some length in this article. 
There is still another possible use for condensers, and that is 


for exciting d os. An alternate machine may be regarded as 
made up of two elements. One has constant induction. and is 
called the field et;.the other is variable, and called the 


armature. The field magnet may be excited by a direct current 
round it, or by an alternate current in the armature which is di- 
rect relatively to the field, because the armature changes position 
while the current changes its direction. As far as copper in the 
machine goes, it is cheaper to excite the fields by arranging the 
machine so as to have considerable armature reaction, and excit- 
ing by means of a condenser. Suppose when the field has its own 
coils the current density and weight of copper is the same in the 
field magnet and armature ; if the field coils are removed and the 
condenser applied, the armature copper need not be doubled; it 
will carry the current at the same density as before, if the copper 
is increased in the proportion 4/2:1. The total power wasted is 
then less than before; in fact, if the armature copper is not in- 
creased at all; the loss of power in the armature alone when the 
condenser is used is the same as that in the armature and field 
magnets together, with separate excitation. By the use of a con- 
denser, cheapness, or higher efficiency, or a compromise of these 
can be obtained. The condenser iteelf is generally much cheaper 
than an exciter, and is of course very much more efficient. 
An alternate machine with a condenser follows practically the 
same laws as a shunt-wound dynamo, but it has only one copper 
circuit, and no commutator. 

Perhape enough has been suid to show that condensers may 
have a large future. New possibilities are appearing every day, 
and there is no saying what combinations of capacity, self-induc- 
tion, and resistance may be invented during the next few years. 


CALENDARS FOR NEW YEAR. 


We have received a number of fine calendars for the New 
Year, and are making an wsthetic and effective disposition of 
them in our offices. Among them we may mention one from 
Mr. H. T. Paiste of Philadelphia, who, it will be remembered, has 
issued some very choice examples of time literature. We have 
also two calendars from the Commercial Cable Co. and the Direct 
United States Cable Co. The former is large, with a sheet pad ; 
the latter has a leafiet pad, one leaf foreach day. Pettingell- 
Andrews Co., of Boston, issue a large sheet calendar with big 
figures. The Bubier Publishing Co., of Lynn, is more modest in 
the proportions of i's calendar, which is ornamented with a 
chromolith pe snow scene. The Ashton Valve Co., of Bos- 
ton, have published a very tasteful calendar prepared for them by 
John A. Lowell & Co., who have put on it one of the finest 
„ gmooth ” etchings. The Standard Paint Co., of this city, have 
sentus some charming little calendars for the pocket. They are 

BA in poa on tortoise sheli, and are as useful as they are 

i ty. y are certainly P. and B.”—being both pretty and 
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Letters to the Editor. 


Notice to Correspondents. 
We do not hold ourselves responsible for the opinions / our correspondents. 
A R ARA noticed. id 
that all communications may be drawn up as br, 


150 Broadway, New York ety. 
THE HUM OF MOTORS. 


For the benefit of Mr. Binney, I will somewhat further eluci- 
date my theory of the cause of humming in motors. 

Sound, as any one at all acquainted with physics knows, is a 
mode of motion produced by a peculiar vibratory movement of 
matter, and is transmitted by any conducting medium to the 
drum of the ear, and thence by auditory nerves to the brain where 
it is ized as sound; and not, as Mr. Binney says, set up 
by some force or forces other than those derived from motion.” 

I made the statement in my article that the movement in the 
armature was & progressive, undulatory movement of the iron ; I 
should have said a progressive, undulatory movement around the 
circumference of the ring. not a progressive movement of the tron ; 
that is, the iron does not progress, but simply has a 
movement, as on waves of water the water does not progress, 
simply the movement. Mr. Binney seems to be unaware that all 
wave motion is pro ive. 

The intensity of attraction on any particular spot of the cir- 
cumference of the ring, as it is revolving, is constantly varying, 
producing a vibratory movement of the iron and a progressive 
wave-like motion around the ring. The vibratory movement of 
the iron produces also a vibratory movement of the air surround- 
ing it, which air transmits the vibration to our ears and we 
recognize it as sound. The wave-motion around the ring is 
undulatory and transverse to its line, or direction of propagation 
and is not sound (and I never claimed it was); whereas the vi- 
bratory movement of the iron transmitted by the air is longi- 
tudinal to its direction of propagation and is sound. 

If Mr. Binney doubts the slightness of vibration being able to 
produce the sensation of sound, it would be well for him to notice 
the phonograph in which the little glass diaphragm appears 
motionless, and yet we know it vibrates and produces sound. 
Perhaps it would be easier for Mr. Binney to understand the 
action if he would imagine the poles to revolve about the arma- 
ture, which would produce the same result. 

I should be pleased to know what the more admissible 
theories, already somewhat numerous,” are. 


CHAS. J. HAYES. 
Derrort, Mron., Dec. 24, 1891. 


MR. STUART AND REACTIVE COILS. 


THE letters by F. L. P. and Prof. Elihu Thomson, in your 
issue of the 16th inst., both take me to task for saying, in my 
article on Reactive Coils,” that Prof. Thomson first stated that 
if a magnetic field cut or is moved across a conductor, a current 
of electricity will be generated in the conductor. 

Regarding the references to Faraday's Experimental Re- 
searches ” made by F. L. P., all I bave to say is, that the “‘ prin- 
ciple” is not stated therein. But I am aware that the principle 
was known many years ago. I do not remember that I have ever 
heard it stated except by Prof. Thomson. However, I am willi 
to be corrected by such eminent authority as Prof. Thomson, 
the matter cannot, probably, be better stated than in his own 
words: Any one who is familiar with the work of Faraday 
and others will understand that the principle was known many 
years before I was born, and is a fact so self-evident that no 
statement of it would be required,” etc. 

Concerning Prof. Thomson’s next point I desire to say, first, 
that I am aware of the nature of his patent, No. 428,647 ; secondly, 
that I knew of the apparatus he mentions he had in his house in 
Lynn, and have myself operated the same; and thirdly, that I 
was aware of the ‘‘ problematical” efficiency, so called, oft reactive 
coils when used for such purposes. 

Prof. Thomson’s 5 does not describe such a device as the 
Ries regulating socket. The device used by Prof. Thomson in 
his house in Lynn was not such a device as the Ries regulating 
socket. Nor was I considering who was the original inventor of 
the device. 

In my opinion the Ries regulating socket is one of the most 
interesting applications of the reactive coil. I first saw this 
socket at the Montreal Exhibition last September. Since then I 
have seen it tested, and I was surprised to find its efficiency so 
high. My remarks on it were made because Idesired to name 
an application of the reactive coil of the most general interest 
and usefulness. 
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The a of the Ries regulating socket is a matter of 
opinion which I will not attempt to discuss. It seems to me as 
worthy of a patentas many other patented devices—as wortby, 
for instance, as some of the re ting coils of the Thomson 
Electric Welding Co. 


. OTIS K. STUART. 
PHILADELPHIA, PA., Dec. 28, 1801. 


IRON ROOFS FOR LIGHT AND POWER STATIONS. 


WHEN building an electric light or power pa one of the ob- 
jects in view is to have its construction as fireproof as possible. 
n order to secure this I know of four stations where iron roofs 
have been placed. These answer very well in the warm weather, 
but as soon as it becomes cold, very rapid condensation is the re- 
sult and if not remedied very serious troubles may be caused by the 
water falling on machines, switchboards, etc. I know of one 
lighting station in particular which I visited during cold weather 
and found that wooden sheds had to be built over the machines 
in order to run them. I would ask through your numerous 
readers the best means of obviating this trouble, as it appears to 
me to be one of no little importance. 

It may be a little difficult with the so-called iron bridge” roof, 
but by placing a 25805 woodwork under the rafters I should say 
it would answer the pu with the least expense. Trusting 
you will give this a space in your valuable columns, 

ALFRED E. BRADDELL, 
Electric Inspector, Underwriters’ Asso’n., Middle Dept. 
PHILADELPHIA, Dec. 29, 1891. í 


REACTIVE COIL IN A KEYLESS SOCKET. 


I have read with interest the various articles in regard to the 
reactive coil as used with a socket for the regulation of an indi- 
vidual lamp. It may be interesting to note that in the early part 
of 1889, when manager of the Gardner (Mass.) Electric Co. the 
writer made a small reactive coil and attached same to a keyless 
socket. This device was attached to the wires in the house of the 
vice-president of the Co., and turned down and up a lamp 
screwed into the socket. Owing to other work pressing this was 
laid aside to await a more favorable opportunity for placing it on 
the market. The opportunity never arrived however. 

EUGENE T. CARPENTER. 

Fonox VILLAdE, Mass., Dec. 26, 1891. 


Society and Club Notes. 


PROF. J. P. BARRETT BEFORE THE CHICAGO ELECTRIC CLUB. 


A paper was read by Prof. Barrett before the Chicago 
Club on Janu 4, on “ Electrical Exhibits at the Columbian 
Exposition ith regard to electric light and power, he stated 


that about 25,000 b. p. will be utilized in the shape of current in the 
building and grounds. He said that an important part of the 
electrical exhibit would be the original models and apparatus of 
some of the greatest inventions. As to prizes and awards, he 
remarked : 

„It is not contemplated by the National authorities of the 
Columbian E tion to offer awards which would have so pee 
an intrinsic value as to attract exhibitors, but it is contemplated 
to make the standard of excellence so high that the bare accept- 
ance of an exhibit by a department will be a lasting and distin- 

ished honor. In the Electrical Department, the space available 
or exposition purposes will be so small as compared with the 
demand, that the greatest judgment will have to be brought into 
play to decide what exhibits are worthy of a place and what will 
ve to give way. It will be impossible to accept all. Therefore 
the presence of an exhibit in the Electrical Building will bea 
‘testimonial of its unusual merit. The awarding committees have 
determined to have full and exhaustive tests made of all ma- 
chinery in competitive exhibition, by the juries of the different 
departments, and to publish these tests and the j ry findings, at 
tbe close of the exposition, under the authority of the National 
Commission.” 


NATIONAL ELECTRIC LIGHT ASSOCIATION. 


WokK is being actively pushed for the convention at Buffalo 
next month, and there is promise already of good papers and a 
large attendance. One of the gentlemen who will contribute to 
the proceedings is Mr. Erastus Wiman, whose subjoined circular 


letter explains itself: 
Ha had the honor of ally 6 Mr. C. R. Huntley, 
president of the National Electric t Association, to address the next con- 
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vention at Buffalo, on the special sub, of the financial side of electric lighting, 
I am desirous of all the help I can to make a careful and strong presentation 
of the merits of this class rty. There is believed to ba Ta the public 


of pro 
d especially in financial circles, a 


Hence, it would be ve esirable if I could be placed in possession of instances 
of successful com with culars of the amounts of their stock, the 
length of time before dividends were paid, and the amounts regular realized, 
cost of maintenance, and such other facts as can be readily got together. Some 
special instances of very l] concerns are part ly wished for, and 

history of companies which have not at first been su . butwhich have 
since been rescued from insolvency by management; also any facts relat- 
ing to combinations between gas and electric light companies, and how best it 


can ou ape toh ything f that kind and d it f Mr 
= ou happen to have an 0 and can send it for me to Mr. 
George F. Porter, 136 Liherty street, New York, I shall be much indebted.” 


NEW YEAR'S EVE AT THE NiW YORK ELECTRIC CLUB. 


THE entertainment at the New York Electric Club on New 
Year's Eve was voted a great success by all who participated in 
it, and the club house between 7 P. M. and 1 A. M. was visited 
about 150 members. A most interesting and eloquent address on 
various features of journalism was delivered by Mr. Joseph How- 
ard, Jr., a member of the club, and one of the most celebrated 
correspondents in the country. The address abounded in remi- 
niscences of the elder and younger Bennetts, Horace Greeley, 
Henry J. Raymond, Henry Ward Beecher and others, and bristled 
with anecdotes and epigrams as well as with many well-directed 
criticisms on the less admirable aspects of modern newspaper 
Work. Mr. Howard was listened to for over an hour with the 
deepest attention and received a warm tribute of applause. 

e musical part of the entertainment was n by Mr. 
Alfred Grünfeld, Imperial Court pianist of Vienna, Austria, who 
rendered a fantasia on the themes of Lohengrin and Tannhauser. 
The delicate touch of Mr. Grünfeld in the piano and pianissimo 
passages and the feeling and expression infused throughout his 
rendering were remarkable, and called forth well-merited ap- 

lause. He was followed by his brother, Mr. Heinrich Grünfeld. 
perial Court violoncellist, of Berlin, who played a ‘‘ Romanza,” 
composed by Mr. Alfred Grünfeld. In response to a hearty 
encore, Mr. Griinfeld played the “ Golden Wedding,” by Gabriel 
Marie. In response to the continued and unremitting applause, 
Mr. Grünfeld rendered the “Guitarre” of Moskowsky. As a 
violoncellist Mr. Grinfeld undoubtedly ranks among the best who 
have thus far been heard in this country. One of the most char- 
acteristic performances of the evening was the rendering of the 
„Hungarian Rhapsody,” composed by Mr. Alfred Grünfeld, in 
‘which he portrayed with masterly skill the peculiar intonations 
ee the 5 rian national instrument, the cymbal. 
ev part o e programme was ina by Mrs. 
Anna Lankow, the well-known alto concert singer and’ socal 
teacher, who sang the celebrated aria from Gounod's Mignon” 
with most consummate finish. As an encore Mrs. Lankow sang 
the alto aria from ‘‘Samson and Delilah.” The programme was 
brought to a close by Sig. Victor Clodio, tenor in Gilmore's 
orchestral company and now of the Italian Opera Company, who 


sang Tosti’s Rosa with excellent effect, his high B, sostenuto, 
calling forth enthusiastic applause. Mr. Friedberg, the well- 
known pianist, played the accompaniments to Mrs. ow and 


Sig. Clodio in the most finished manner. 

After the regular programme had been gone through, Steward 
Reynolds filled the club punchbow] and served a collation. A few 
minutes before midnight Mr. George H. Guy played ‘‘Auld Lang 
Syne” on both the pianos in the club lor, and his music was 
ably seconded by a large gathering of those who had lingered to 
see the New Year in. Steward Reynolds is entitled to much 
credit for the success of the arrangements in the club and for the 


excellence of the table d’hote dinner and later collation. 


CHICAGO ELECTRICAL ASSOCIATION. 


AT the regular meeting of the Chicago Electrical Association, 
Dec. 22, Mr. A. H. Adams read a paper upon ‘‘Chimneys and 
Chimney Draughts”; Mr. L. G. Bassett read a paper upon The 
Speed of Electricity.” The following officers were elected for six 
months, to begin Jan 12: President, E. G. Hovey; vice-president, 
J. I. Connor; secretary, F. R. McBerty, No. 227 So. Clinton 
Street; treasurer, Albert Scheible. This association meets the 
second and fourth Tuesday evenings of each month at No. 169 
E. Washington street, Chicago. 


GRAND RAPIDS, MICH., ELECTRICAL EXHIBITION. 


GRAND RaPIDs is about to have an electrical exhibition under 
the auspices of the Electromathean Society. Space will be granted 
to manufacturers and dealers in electrical goods, for simply the 
payment of the expenses pertaining to their own exhibit. ome 
new and attractive features are promised. Mr. Eugene B. Pal- 
mer is chairman of the Committee on Advertising and Solicita- 
tion, and will be glad to furnish information to any one interested. 


Jan. 6, 1803.] 


NEW ENGLAND ELECTRIC CLUB. 


GENTLEMEN interested in the New England Electric Club have 
elected the following-named officers: President, Mr. Ferdinand 
A. Wyman; vice-president, Mr. E. A. Record; secretary, Mr. Lynn 
M. Hays; treasurer, Mr. A. O. Smith ; board of directors, Mr. 
Charles C. Pierce, Mr. Maybin W. Brown, Mr. Elmer P. Morris. 
The officers, with Mr. E. R. Tilton and Mr. James E. Cotter, 
were appointed a committee on constitution and by-laws and 
also to take all necessary steps toward obtaining a charter, and 
to investigate, consider and report in regard to obtaining quarters 
for the club. The club starts off with a membership of 110. 


Obituary. 


GEORGE W. COSTER. 


In the death by pneumonia, at Schenectady, N. Y., of Mr. 
George W. Coster, district manager Rocky Mountain District, the 
Edison General Electric 5 lost one of its most faithful, 
efficient and zealous officers. r. Coster was educated at the 
United States Naval Academy, graduating from that school in 
1867. He remained in the Navy until 1880, when he resigned 
and went into business. While in the Navy he acquired a 
thorough knowledge of discipline and of the handling of men 
under im, which he afterwards utilized to good purpose in civil 

e. 

Mr. Coster was connected with the Edison interests for the 
ast six or eight years, and his ability as an executive officer had 
thoroughly demonstrated. He possessed to a marked degree 
the ability to surround himself with able assistants, men pe- 
culiarly fitted for their positions, and to secure from them the 
most devoted loyalty. His entire office was permeated with a 
loyalty to, and enthusiasm for, the interests of the company, 
which he himself served so ably and so well. Mr. Coster is not 
only a great logs to the Edison General Electric Company, but to 
his many intimate friends connected with the electrical business, 
who remember his warm friendship and genial manners, his death 

comes as a severe personal loss. 


Personal. 


MR. R. G. BROWN. 


THE many professional and business friends of the above- 
named gentleman will be greatly interested in the news of his 
marriage to Dr. Lucy M. I, of Brooklyn. Mr. Brown, who is 
at present connected with the Interior Conduit and Insulation 
Co., has had an active career in telephonic and telegraphic fields 
in this country and abroad. Dr. Hali-Brown is a well-known and 

pular practitioner, vice-presiden. of the medical alumni of 
Michigan niversity, secretary of the Department of Health, of 
the American Social Science Association, and has been in many 
positions of importance and influence. 


Legal Notes. 


INCANDESCENT LAMP LITIGATION—THE UNITED STATES 
ELECTRIC LIGHTING CO. vs. THE EDISON LAMP CO.—IV. 


ARGUMENT OF GEORGE H. CHRISTY FOR THE UNITED STATES 
COMPANY. 


But defendant had said further that so much of the invention 
as was of any practical utility, was Maxim’s and not Weston’s, 
and that all manufacturers in this country were using what was 
spoken of as the ‘‘attenuated-gas” treatment. Mr. Christy read 
Shallenberger’s explanation of the attenuated-gas treatment, 
showing that a deposit within the pores and a deposit upon the 
surface went together as the inevitable result of the passage of a 
current through the carbon filament in the presence of hydrocar- 
bon gas. What were the substantial marks of identity of the 

rocess? Weston’s claim called for the carbon pencil, filament, 
lluminant; for the passage of a current to raise it to a proper 
temperature, and a surrounding envelope of hydrocarbon liquid 
or gas. With reference to what? Why, the “building up” of 
the carbon, by putting into it, or on to it, or both, a deposit of 
carbon from the surrounding carbonaceous envelope. This at- 
tenuated- treatment they were talking about, had every ele- 
ment of the Weston claim, working in the same way, with refer- 
ence to the same end, and producing identically the same result. 
Clarke the defendant’s expert, had admitted that the use of hy- 
drocarbon vapor was a part of Weston's original invention. The 
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point was that the use of hydrocarbon vapor constituted part 
of Weston’s invention, whether attenua or not. Yet de- 
fendant had tried to argue that attenuated gas—lighter gas and 
lees of it—did not come within Weston’s invention. But to goa 
step further, it was a fact that the oil never touched the highly 
heated body anyhow; it was always surrounded with vapor. 
you stuck a red-hot poker into water the poker would not come 
in contact with the water; the heat would generate an envelo 
of steam around it; so it was with the red-hot carbons in oil. 
Although oil was one of the materials mentioned in the patent, 
as a matter of fact the work was actually done by hydrocarbon 
vapor or gas. 5 

There was another singular fact in this case; his brother Betts 
had conceded that Maxim had done 1 consequence, ex- 
cept perhaps making one lamp. down to 1880; that he made one 
oe and took some patents. Defendant had nevertheless gone 
to the expense of bringing Maxim from England to examine him. 
In his testimony in 1891 Maxim magnifies this process; claims the 
credit of it himself and says that he worked it practically and 
publicly in 1878 But his testimony in the old interference case 
in the record, squarely contradicts his 1891 testimony and showed 
that everything he did down to 1880 had been purely experi- 
mental, and had been so admitted in his previous testimony. But 
Maxim, their own witness, had said that between a little less 
than one atmosphere and a highly attenuated atmosphere, the 
difference was simply a difference of degree and not of principle, 
exactly as he (Mr. Christy), had contended, for reasons set forth 
in Shallenberger’s testimony. Moreover defendant did not use 
attenuated gas, and it did not lie in their mouth to say that some- 
thing else than oil was better. They had used oil, and so far as 
the proof went it was the only thing they ever did use. 

Referring again to defendant’s brief, Mr. Christy said he 
had already shown that it contained erroneous statements of fact. 
He thought it also contained some bad statements of law. 
Under the heading, ‘‘ Rules of Law Here Relied Upon,” was 
this ge: It is a fundamental principle of patent law that to 
entitle an alleged inventor to protection by a valid patent, 
it must appear that he was the first in this country to reduce the 
invention to a fixed, positive and practical form. That was not 
the law, said Mr. Christy, and it never was. The rule had been 
well settled by repeated adjudications, especially in this citcuit 
that the party who first conceived an invention, provided he use 
reasonable diligence in adapting and perfecting it, was the 
entitled to the patent, and it made no difference who came in be- 
tween. Mr. Betts’ next proposition was: Mere speculations of 
a party, or experiments incomplete and inconclusive in their 
nature, or the production of drawings or models, are insufficient 
to sustain the issue of prior invention when the burden is upon 
him to prove it. That was about as bad law asthe other. Judge 
McKennan had said, that the first inventor might by drawings, 
sketches and models, carry back the date of his inception, and if 
he had meantime used reasonable diligence, he could thereby 
establish priority. The third proposition was equally objection- 
able and forthe same reasons. There had been no citations of 
authorities in support of those propositions. 


(To be continued.) 


A QUESTION IN FIRE INSURANCE. 


A CASE of much interest to insurance and electrical com- 
pano has been brought at Salem, Mass., before the Superior 

urt. 

On the 26th of October, 1890, the night employees in the 
power station of the Lynn Gas and Electric Light Company dis- 
covered fire in the tower or monitor cupola over the engine-room. 
Attempts were made to extinguish the flames, but before it could 
1 the tower was charred and the main light wires burned 
off. 

The result was a quik short circuiting of the station. So big 
a load was taken off the engine that it began to race, and in a 
very short space of time the big fly wheel was hurled in frag- 
ments through the solid brick walls of the building, carrying 
havoc everywhere. The station was pretty well wrecked. 

It was insured for $9,000 against fire in 28 companies. 

The companies refused to pay their policies because the 
damage and loss was from the racing of the engine, as they 
claimed, and not from fire. 

The Lynn Electric Light Company brought suit on the ground 
that the damage was from fire, and that fire was the first cause, 
as but for the fire, the burning of the wires and the release of the 
engine the latter would not have run away and there would have 
been no explosion. 


MR. R. W. Pore, secretary of the American Institute of Elec- 
trical Engineers, delivered an interesting lecture on Dec. 18, 
at Fitchburg, Mass., in the city hall, under the auspices of the 
Fitchburg Board of Trade. His subject was: Electricity: Its 
Past, Present and Future.” 
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TRADE NOTES AND NOVELTIES 
AND MECHANICAL DEPARTMENT. 


. The man who doesn’t advertise is soon out of cir- 
ouit or grounded. 


A “C. & C” LIGHTING PLANT IN THE ST. 
NICHOLAS HOTEL, CINCINNATI, O. 


IE illustration on this e shows the dynamo-room of the 
St. Nicholas Hotel, Cincinnati. The two generators have a 
capacity of 800 lights each and are of the standard C. & G.“ 
type. The fields of the dynamos are compound wound and the 
entire machine is constructed with a view to attaining the highest 

ible efficiency. The armature shaft revolves in self-oiling 

i and the whole machine rests upon a sliding base, which 
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WESTERN ELECTRIC COMPANY—MORE FACILITIES ? 


WHEN, some eight years ago, the Western Electric Company 
purchased its extensive property in South Clinton street, Chicago, 
and erected a large building upon a part of it, it may well have 
been thought, even by the company iteelf, that abundant pro- 
vision for its Western manufacturing and for its general oflices 
had been made for a generation. Several extensive additions to 
the building have since proved requisite until the entire ground 
has been occupied, and yet more is required for the com- 


pany's constantly augmenting business. It is now reported that 
a purchase has made of a block of und adjoining the 
factory on the south, and known as the Co and Burgie prop 


erty, the ground measuring 300 by 200 feet. 

nquiry at the New York office of the Western Electric Co. 
fails to secure a confirmation of the report, and we have been 
unable to learn whether it is the intention of the company to 
erect extensive factory buildings upon the property at once, or 
not. It is the well-understood policy of the Western Electric Co. 
to maintain its manufactories within cosmopolitan cities, rather 
than in suburban locations near such cities, or in smaller towns. 
In accordance with a pan its manufacturing business is, at 
present, compactly located and organized in Chicago, New York, 
Antwerp, Berlin and in Paris, 


“C, & C.“ LIGHTING PLANT IN THE ST. NICHOLAS HOTEL, CINCINNATI, O. 


can be adjusted to tighten the belt. This installation was made 
by the “C. & C.” Electric Motor Company, New York, about a 
year ago, and the dynamos have been in constant service since 
then. The fact that a 40 K. W. dynamo of the same type has 
recently been added to this plant to furnish current for an in- 
kees number of lights, gives evidence of the satisfaction which 
these machines have given. 


THE EQUITABLE ENGINEERING AND CONSTRUCTION CO. 


THE Equitable Engineering & Construction Co., Drexel Build- 
ing, Philadelphia, announce that on the 1st of January their com- 
pany will go into liquidation. Their business for the past year 

as been a profitable one, but the active members of the concern 
wish to get outof the construction business. 

Mr. S. Ashton Hand has accepted a position as superintendent 
of the Detroit Electrical Works, Detroit, Mich.. and Mr. W. A. 
Stadelman wishes to devote his time for the present to his inter- 
ests in Bristol. Tenn., which consist of the Bristol Belt Line Rail- 
way and the Bristol and East Tennessee railroad, in both of which 
he owns a controlling interest. 

The company retires from busineæ with every debt paid and a 
good balance to be distributed as a dividend to the stockholders. 


It is also worth noting that the company has always refrained 
from premature announcements of ite policies and intentions, pre- 
ferring to await the completion of its facilities and extensions 
before notifying the world of them. 

The report can hardly be without some foundation in fact, 
though we are not oh pate of the purchase price of the real estate. 
The property includes several buildings erected by Collins & 
Burgie, who have conducted a foundry business on the premises 
for 80 years. The property can be worth scarcely less than half a 
ae dollars, situated as it is, near the central business part of 
Chicago. 

As the Western Electric Company has never been known to 
speculate in real estate, nor to undertake any piece of business 
just for the fun of the thing, it seems reasonable to infer that it 
j about to construct an extensive addition to its present Chicago 

actory. 


F. P. LITTLE & Co. 


THE above enterprising firm of electrical engineers of 141 East 
Seneca street, Buffalo, N. Y., have just cl a contract with 
William H. Walker & Co. for the installation of a 250 light Thom- 
son-Houston incandescent d o and a Rice engine, for their 
new eight-story building on Pearl street, that city. 


ws — — 
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„P. &. B” INSULATING COMPOUNDS. 


A LETTER was recently sent by Mr. George P. Low, electrical 
inspector for the Pacific Insurance Union, 807 Sansome street, 
San Franeisco, Cal, to the Paraffine Paint Co., San Francisco, 
who manufacture the P. & B.” insulating compounds on the 

Pacific coast, and for the territory west of the Rocky Mountains. 
The letter contained among other things, the following :— 

“ Permit me to express appreciation of the inestimable benefit 

8 have conferred upon the electrical industry in perfecting and 

ringing out your P & B.“ electrical compound. I know of 
nothing in the way of an insulating paint for all-around work 
that is compared to it.“ 

The Pacific Insurance Union controls the entire insurance 
work of the Pacific coast, and early this year, Mr. Low made 
tests of all the insulating materials offered for sale on that coast to 
determine the safest insulation for the vee. f buildings. Severe 
tests of the compounds were made, the P. & B.” standing the 
tests better than anything else, and it is now compulsory that P. 
& B.” be used in all electrical work which comes under the control 
of the Pacific Insurance Union. The Pacific Postal Telegraph 
Cable Co. are painting their bare wires, on the Pacific coast, with 
“P, & B.,“ it ving been demonstrated that wires so painted 
have worked perfectiy during the heaviest rains, and the densest 
fog, while through the unpainted wires, not a tick could be heard 
at such times. 

The Paraffine Paint Co. is the Western branch of the Standar 
Paint Co. of No. 2 Liberty street, this city. 


THE THOMSON-HOUSTON CO. IN THE WEST. 


THE Chicago office of the Thomson- Houston Electric Company 
has just closed a contract with the Benton-Bellfontaine Railway 
Company, St. Louis, for the equipment of thirty cars with two 
motors each of their latest improved type, known as the W. P., 
or waterproof. The contract includes the i of three 
388 h. p. compound-wound generators of the Thomson-Houston 
manufacture, and it is understood that the railway company will 
do everything that is required to make this installation a model, 
complete and perfect in every respect. 

e Thomson-Houston Company have their electric railway 
equipment in exclusive use in St. Louis on the following roads : 
St. Louis & Suburban, Union Depot, Mound City, Missouri Rail- 
road, Suspension Bridge and East St. Louis, and it is now be- 
lieved that St. Louis has more T.-H. electric railway apparatus in 
use than any other city in the United States, with the single ex- 


ception of ; 


ENGINEERING EQUIPMENT CO. 


Facts “talk.” These are facts, reported under date December 
18th by the ineering Equipment Company, of 148 Liberty street, 
New York. nt shipments of Anderson’s electric railway 
pe peer % Etna ” insulators ; 150 Boston ” trolleys, com- 

ete; of Anderson pull-offs, 586; terminals, 405 ; tree insulators, 
925 ; hangers, 1,595 ; also miscellaneous shipments in considerable 


quantities of other Anderson specialties. All of the above were 


additional to direct fac orders Besides these shipments the 
1 Equipment Company report the following : 810 clips, 
1,500 eye-bolta, 7,500 rail bonds, 400 turn buckles, 500 bond clamps, 


625 trolley ears, 150 curve insulators, 480 trolley bells, etc. These 
and other materials not mentioned Have been supplied to important 
electric railways in Massachusetts, New York, New Jersey, 
Pennsylvania, rgia, Tennessee, Ohio, and in Canada. 

The ey roi aN Company are the authorized sales 
agents for Mesers. A. . M. Anderson's reliable line apparatus 
and Boston” trolleys. 


OTIS K. STUART. 


THE above-named engineer has now established himself at the 
City Trust i Room 21, Philadelphia, where he will not 
only act as agent for the Germania Electric Co. in the South- 
eastern district, but will handle such electrical supplies as dy- 
namos, transformers, lamps, sockets, shade-holders, etc. All who 
know Mr. Stuart, and are familiar with his activity and versatility 
will expect for him a prosperous career in his new sphere of 


THE BURTON ELECTRIC COMPANY. 
AT a meeting of the board of directors of the Burton Electric 


Company, held on Dec. 15 at the Citizens’ Bank, Richmond, Va., 
the following resolution offered by Maj. Chas. R. Skinker, was 


unanimously adopted : 

it That after hearing the favorable report of the 
superintendent, Dr. W. Leigh Burton, as regards the status of its 
business, we, the directors of said company, hereby desire to 
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ness under its new incorporation. The officers are: 
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express our entire appreciation and satisfaction to Mr. W. R. 
Mason, president of the company, for the zeal manifested by 
him in management of its affairs, and for his untiring efforts 
for the advancement of its interests; and to say, further, that we 
are well satisfied with the success. of the enterprise up to this 


THE SECURITY INSULATOR. 


A VERY pretty and Rey little circular has just been issued by 
the Security Insulator Co., of 186 Liberty street, on the merits of 
their insulator, which was recently illustrated and described in 
our columns. The circular makes a neatly humorous statement 
of the good features of this insulator, the principle of which is 
that of the inclined plane. The wire fits snugly into the groove 
and is then held tightly by screwing the top cap down on it. 


BALL ENGINES AT KEY WEST. 


THE electric light plant being erected at Key West, Florida, 
is a source of great curiosity to a great many of the natives, who 
have never seen anything of the kind before. The three large 
compound engines furnished by the Ball Engine Co., Erie, Pa., 
aro the centre of attraction, the largest engine on the island, 
hitherto, being an antiquated 6 h. p. 


THE CARD ELECTRIC MOTOR AND DYNAMO CO. 


THE above company, of Cincinnati, O., is now read for nn 
shire, pree, and treasurer ; George Bullock, vice-president ; 
C. B. Simrall, secretary; G. B. Wilson, assistant secretary ; and 
O. W. Jantz, electrician and superintendent. The company will 
push for business more actively than ever, and reports a bright 


outlook for the coming year. 


HEAVY ELECTRIC TRACTION. 


Ir is stated that the Illinois Central Railroad is likely to adopt 
electric pone for the purpose of drawing its heavy trainsin and 
around Chicago, where the smoke of locomotives has become an 
intolerable nuisance. It is understood that the New York Central 
has had a similar idea under consideration for its New York 


terminal tunnel. The Illinois Central has appointed two of its 


directors, J. W. Doane and Norman Ream, a committee to inves- 


tigate and report upon the feasibility of having all trains entirely 


' propelled by electric motors. 


FACING UP GENERATOR CASTINGS. 


A NEw portable milling machine has ‘been designed by one of 
tha foremen of the Thomson-Houston Company, at Lynn, for 
facing up the castings of big generators. The tool is said todo in 
five hours the work of foar days when a planer is used.—Zngi- 
neering Record. 


NEW YORK NOTES. 


THE Easton ELECTRIO Company, of Brooklyn, N. Y., lately 
sold to the Messrs. J. S. & G. F. Simpson, of 28 Rodney street, 
Brooklyn, N. Y., a six hundred light incandescent plant, consist- 
ing of a No. 9 Easton incandescent dynamo and the lamps. The 
plant includes a number of the Easton arc lamps which are oper- 
ated on the incandescent circuit. The entire installation was 
made by the Easton Company and was pronounced a success. 
The plant is in daily operation on the premises owned by the 
Messrs. Simpson, and gives entire satisfaction. This is the sixth 
large plant which the Easton Company have lately installed in 
Brooklyn. This fact is good evidence that the work of the com- 
pany is appreciated at home. 


Mr. H. WARD LEONARD has been called into consultation by 
the consolidated electric light companies of St. John, New Bruns- 
wick. When all the ene that he is to supervise and su are 
made, the company will have 180 arc lights, 5,000 incandescents, 
and a large power plant for running the street railway. 


THe Law BATTERY Co., of 8 John street, issued as a Christ- 
mas memento a huge stooking, which typified in a degree their 
own capacity for receiving orders. The stookings were greatly in 
demand and none have been returned as misfits. 


Mr. F. V. Dory.—The marriage of Mr. Doty, the manager of 
the Aluminium Carbon Co., of Lancaster, N. V., to Miss. Frances 
E. Olmsted is announced for January 14, at the Presbyterian 
Church, Geneseo, N. Y | l 


Watter Roace, the bookbinder, Pearl st. and Park Row, has 
lately put in a 5 h. p. Edison motor to run his large establish- 
ment and is more than pleased with electric power. 
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% A. B. C.” GREETING. 


WE have received from the enterprising house of Alexander, 
Barney & Chapin, of 20 Cortlandt st., an extremely tasteful and 
pretty sòuvenir of the season, accompanied by greetings for the 

ew Year; It is adorned with portraits of the company 8 
friends and “enemies.” The portraits are 95 faithful, and the 
expressions will be ized by eve y as wonderfully 
characteristic. The brochure is prin in colors and comes 
from the Bartlett press—a fact which speaks volumes for its 
typographic and artistic excellence. 


STAR ELECTRIX. 


Tur Star Electrix Co. promise some new things in the way of 
electric lighting novelties to begin the new year. They be 
put upon the market in a few days. 


RECIPROCITY IN THE WEST INDIES AND SOUTH AMERICA. 


THE new reciprocity treaties with the British West Indies and 
Salvador admit American electrical supplies and apparatus 
free of duties into those regions. 


WESTERN NOTES. 


THE ENGLEWOOD ELEcTRIO LIGHT COMPANY are doing a very 
ros us business in furnishing incandescent ee in that 
section of Chicago, their business having increased 60 per cent. 
during the past year. Among other work that they have done 
of late, and which is well worthy of mention, is installin 

and furnishing current for 800 lamps in St. Cecilia Church, o 

Forty-fifth and Atlantic streets, for the Rev. E. A. Kelley. This 
church has been modeled’ after Notre Dame at Paris, and the 
lights are arranged one-half around the dome and also 
around the octagonal portion. On account of the distance of 
the lights from the station—some three miles—they have em- 
ployed ‘‘ boosters,” manufactured by the Westinghouse Com- 
pany, to give the required voltage at the lamps, making it a very 
interesting plant. 


ELECTRIC APPLIANCE CO.—Any one happening into the busy 
store of the Electric Appliance Company during the last week of 
December would have wondered at the unusually busy a ce 
of the place which at no time since the new firm started has been 
anything but busy. The president of the company, Mr. Willard 
W. Low, had just returned from a business trip and any one fam- 
iliar with the personnel of the Electric Appliance Company 
knows what that means. Mr. Low filled the Electric Appliance 
Christmas stocking with orders that made holiday week a very 
hissy one for the employés of the company and a merry one for 
the firm. 


ELEcTRICAL SUPPLY Co.—Any device that is simple and 
which contributes to the ease of operating the dynamo is gener- 
ally welcomed by practical engineers. The Wirt dynamo rush 
seems to have been a particularly happy design in this respect. 
The Electrical Supply Co., Chicago, who are the manufacturers, 
say that they have met with unusual success in introducing it. 
Engineers who have tried it say that it entirely prevents sparking 
and the consequent wear of the commutator. Each set is made 
to order. In this way they are certain to meet the exact condi- 
tions of service where used and give the greatest satisfaction. 


THE ELECTRICAL SUPPLY Co., Chicago, the Western agents for 
the well-known Boston” trolley, report a very marked increase 
of orders since the announcement of a reduction in price. They 
keep a full line of complete trolleys and parts in stock. They 
are also manufacturing a superior grade of raw-hide pinions 
which are meeting a ready sale. The general inclination of the 
trade is toward a better quaaty of supplies, and it is among this 
a of purchasers the Electrical Supply Co. find their largest 

uyers. 


SOME QUIOK WORE has recently been done in connection with 
the rearrangement of the Chicago Arc Light & Power Company's 
station recently destroyed by fire. On December 8, this company 

laced an order with the Chicago offices of the Pond Engineering 

. for a 200 b. p. Armington & Sims engine. The engine was 
shipped, complete, from St. Louis fon the 9th inst. The railroad 
company delivered it in Chicago on the 14th inst., and on the 17th 
inst. the engine was ready for operation, and is now regularly 
driving six 50-light arc dynamos. 


Mr. F. E. DRAKE is now the selling representative of the 
Standard Electric Co., manufacturers of arc and incandescent 
systems of lighting, power generators and motors, at 313 to 317 
So. Canal street, Chicago. . Drake is an old telegraph operator, 
but for a number of years has been interested in mining 
. engineering in the West, and later in electrical work. 


that keep the ceiling white.“ Many who know 
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THE ELECTRIC APPLIANCE COMPANY are meeting with splendid 
success in introducing the New England switch to the Western 
trade and already report sarge sales. The Electric Appliance 
Company have inaugurated what we think a new de e in 
the electrical supply business; that is, the publishing of a cata- 
logue 5 y devoted to toys and novelties for the W trade. 
About mber first they printed quite an elaborate little cata- 


‘logue of this character which they have distributed all over the 


country through the medium of the young people’s periodicals, 
and which is bringing in quite a valuable trade in a small 
way. The Electric Appliance Company certainly deserve credit 
for this original idea and in placing before the people in general 
an opportunity of securing reliable electrical toys and novelties in 
the electrical line, as heretofore this business has been left to 
irresponsible dealers and the purchasers have been imposed upon 


to a large extent. 


Mr. ERNEST L. CLARK, widely known in electrical circles, has 
resigned as secretary of the Illinois Electric Material Co. He 
has organized the Ernest L. Clark Co., which will commence busi- 
ness the first of the year handling poles, ties, cross-arms and all 
kind of wooden material for electrical construction work. Mr. 
Clark’s many friends will wish him the full measure of success in 
his new venture, returning as he does to his old line of business 
in which in the past he achieved an extended reputation and 
success. ; 


THe Racine HARDWARE Mra. Co., of Racine, Wis., have just 
received a second order from the Colorado Smelting and Mining 
Company, of Butte, Montana, for a 15 h. p. automatic engine for 
driving an electric lighting plant. This company have had a 10 
ap of the same make at work for some time and the repeat 
order is the result of the excellent satisfaction given by this 
engine. 

MR. Geo. A. MCKINLOCK has returned, with bis wifé and in- 
fant daughter, to Chicago, from his wedding trip around the 
world, on which he has been gone for more than a year. He 
will resume his interests in the Central Electric Company and will 
be back shortly at his desk. 


Mr. CHAS. E. GREGORY, dealer in standard makes of dyna- 
mos, lamps and motors, has leased a floor at 205 So. Canal street. 
He furnishes machines of all makes and sizes, either new or 
second-hand, and also pays attention to installing of electrical 
plants of all kinds. 


Mr. L. K. Comstock, the Rookery, is doing a general con- 
sulting electrical engineering business. He prepares plans and 
specifications for all kinds of electrical work and supervises the 
same. Mr. Comstock is meeting with good success here. 


THE CENTRAL ELECTRIC COMPANY receutly made the heaviest 
shipments yet in Swan incandescents. They are filling large 
orders right along, and the large and varied stock they carry 
enables them to make exceedingly prompt shipments. 


Currer’s PLUG HAT INSULATOR. One of the odd orders lately 
received by George Cutter called for ‘‘ those plug hat insulators 
is E. L. insula- 

tor may have other epithets for it. 

GEN. C. H. BARNEY, of New York, was a visitor to Chicago, 
last week, He called at the Western office of THE ELECTRICAL 
ENGINEER. He was much interested in the progress being made 
on the World’s Fair work. 


Pror. D. C. JACKSON, instructor of electrical engineering of 
the University of Wisconsin, at Madison, Wis., was in Chicago, 
last week, visiting his many friends among the electrical fra- 
ternity. 


Mr. J. G. BECKERLEY, 229 So. Franklin street, is placing on 
the market a noiseless back-pressure valve for exhaust steam- 
heating purposes. Itis a very simple and effective device. 


THE CENTRAL ELECTRIC COMPANY are sending their friends 
their handsome calendar for 1892, and shall be glad to hear from 
those who are not supplied, so that they can be furnished. 


THE CENTRAL ELECTRIC COMPANY have ready for distribution 
a handsome lithographed circular of the Bryant specialties, which 
have earned such a well-deserved reputation. 

MR. C. A. BENTON, manager of the railway department of the 
Detroit Electrical Works, was a welcome visitor to Chicago last 
last week. 

MR. N. P. SENAT, formerly connected with the Street Railway 
55 of Chicago, has accepted a position with the Chicago 

er e 


Departmental items of Electric Light, Electric 
Railways, Electric Power, Telegraph, Telephone, 
New Hotels, New Butldings, Apparatus Wanted, 
Miscellaneous, etc., will be found in the advertising 
pages. 


THE 


Electrical 


Vou. XIII. 


AMERICA’S PART IN THE DISCOVERY OF MAG- 
NETO-ELECTRICITY—A STUDY OF THE WORK 
OF FARADAY AND HENRY.—I. 


SHE phenomena of self-induction and of mutual induc- 
tion are closely connected, and indeed must be treated 
together as one whole in the modern theories of 
electricity and magnetism. After the discovery of 
self-induction by Henry, it seems to me but a 
step to the discovery of magneto-induction. This step was more- 


MICHAEL FARADAY. JOSEPH HENRY. 


over made easy by the construction by Henry of electro- 
magnets with great numbers of coils of wire. With a suitable 
galvanometer, also constructed with many turns of wire, there 
was sufficient residual magnetism in Henry’s large electromag- 
nets to give deflections of the galvanometer when the armature 
of the magnet was moved on or off the poles of the electromag- 
net, even when the latter was not excited by a battery. 

From a careful survey of the evidence presented, I believe 
that Henry was the first to perceive the fluctuations of the galva- 
nometer due to magneto-induction, and that he had a conception 
of the relations of magnetism and electricity before Faraday 
published his first paper on the subject of magneto-induction. 
Henry has himeelf stated that he had perceived the phenomena 
of magneto-induction, and had been intending to study them 
further; but was prevented from pursuing the subject by 
unavoidable interruptions, and the desire to construct more pow- 
erful apparatus to continue his investigations. When we reflect 
that he had to insulate his wires with calico cloth, and to wind 
all his own electromagnets ; that he was pursuing his investiga- 
tions in Albany—then little more than a frontier town—while 
Faraday was at the Royal Institution, in the intellectual centre of 
the world, we feel that too much cannot be claimed for our 
countryman.—JOHN TROWBRIDGE. 


In the year 1774, a question of no small significance 
was presented as a subject for prize essays by the Academy 
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of Bavaria. The subject was one which even at that 
early day had excited deep interest in the scientific world; 
it was no less than “the identity of the two great mysteri- 
ous forces, electricity and magnetism.” The essays received 
in the competition were so numerous as to make 13 large 
folio volumes of matter, but the report of the Academy 
nevertheless was to the effect that “ although electricity 
and magnetism are by some experimenters proved to be 
the same in some respects, in other respects they are dis- 
similar, so much so that they must of necessity be as yet 
considered as distinct.” In this indeterminate state 
the matter rested for 56 years, until 1819, when, by the 
deflection of a needle Oersted becameimmortal. While the 
Danish philosopher was one day lecturing to his class in the 
University of Copenhagen, an experiment occurred to him 
and he tried it then and there for the first time. It was a 
simple matter ; nothing more than the passing of a gal- 
vanic current through a wire parallel to and above a mag- 
netic needle. Oersted found that under these conditions, 
the needle, swinging upon its pivot, turned eastward, and 
at length came to rest at right-angles to the wire, its north 
pole pointing east. When the wire was held below the 
needle, the north pole turned westward, and settled point- 
ing west. What had happened here? What was there in 
this mere swaying of a bit of steel through an inch of dis- 
tance to bring fame to a philosopher like Oersted ? The 
little needle was not a common needle, a mere unres- 
ponsive fragment of steel. Endowed with the mys- 
terious principle of magnetism, it had as one might 
say, a soul, and as human soul answers to human soal, it 
was quick to respond to another magnetic soal. Had, an 
ordinary magnet been brought to bear upon it, in obedience 
to the magnetic instinct, it would have excited no surprise, 
had it responded to its influence. What then, we ask 
again, had happened in the experiment of Oersted? The 
little needle was behaving exactly as if the wire tra- 
versed by the electric carrent possessed magnetic prop- 
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erties. Was this,in truth, the case? Had electricity 
produced magnetism in or about the wire? Or was elec- 
tricity itself magnetism? Oersted published four quarto 


28 THE ELECTRICAL ENGINEER. 


pages on the subject;! the fame of his experiment spread 
with almost unexampled rapidity throughout the civilized 
world; it was repeated everywhere, and Schweigger 
seized upon the little needle to make of it the gavanometer,* 
so indispensable in the laboratory of the electrician from 
that day until this. 

Very brilliant were the scientific men in the old 
world of that day, and about the year 1820 not a few of 
them were deeply interested in the question of the 
« identity of electricity and magnetism.” 

In the same year we find Arago and Sir Humphry Davy 
passing currents of electricity pide te wires and noting care- 
fully the attractive power produced. Ampére caused two 
wires, each traversed by a current, to attract and repel each 
other, as if they indeed had been two magnets, Arago 
reached a result of no small importance ; it was this: 
He placed a common steel sewing needle within a glass 
tube ; around the exterior of the tube he wound a helical 
wire, through which the electric current was made to pass. 
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MAGNETIZATION OF STEEL NEEDLE BY ARAGO, 1820. 


The needle ander these circumstanees was found to become 
strongly magnetic.“ Nature here asserted, in most unmis- 
takable terms, that electricity could prodace magnetism. 
Five years later we find Sturgeon bending a bar of soft 
iron into a horseshoe and by an obvious adaptation of 
Arago’s method rendering it so strongly magnetic by means 
of a current of electricity, as to be capable of sustaining 
a weight of nine pounds.“ 

There is not the shadow of a doubt, after the year 1825, 
that electricity can produce magnetism ; but the reverse, 
Can magnetism produce electricity? With ever-deepenin 
interest as year after year goes by, the scientific worl 
asks this question, but with all the most eminent men of 
Earope at work upon it, nature vouchsafes no reply, and 
so we come down to the last days of August, 1831, and 
to two men, one in the old world, the other in the new, at 
work upon the problem, each unconscious of the other, an 
ocean between them, One of these men is Michael Fara- 
day, professor of chemistry in the Royal Institution of 
Great Britain; the other is Joseph Henry, professor in 
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the Albany Academy in the State of New York. These 
two were destined to find the key to the problem; the 


1. A verbatim copy of Professor Oersted‘s original communication, in Latin, 
and a translation of the same may be found in Journal of the Soc. of Tel. 
Engrs., v, 480. 464; together with a biographical sketch of Oersted by C. L. 
Madsden. [EDITOR. 

2. Schweigger's first galvanometer was a very simple affair, consisting of a 
small compass box, around which was coiled several turns of copper wire in a 
direction parallel to the meridian line of the dial. See Schweigger’s Journal ftir 
Chemie and Physik, xxxi, 1-17. [Epitor. 

8. Arago's experiments were published in Annales de Chemie et de Physique, 
xv, 98. Immediately afterwards, but before any account of Arago's experiments 
had reached him, Davy had also magnetized needles by the voltaic current, and 
by discharges of frictional electricity. He had also discovered the attractive 
effect of the conductor upon iron filings. His letter to Wollaston, recounting 
these experiments, isin Philosophical Transactions, 1821. It bears date Nov. 
12, 1820. [EDTTOR. 

4. Transactions Society of Arts, 18%, xliii, 38-52. The accompanying ilļug- 
tration is a fac-simile of that annexed to Sturgeon's paper. 
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answer to the question which had baffled the world of 
science for half a century. 

We say the last days of August, 1831, because at that 
date, the work of the two men nearly touch in point of 
time; but the actual discovery of magneto- electricity, the 
reader will see, if with kind patience he will follow our 
story, had been made by the one, that is, Henry, at least 
a year earlier, namely, in August, 1830, while it was not 
fully accomplished by the other until some thirteen months 
later, namely, the 24th of September, 1831 ; for this we 
shall find to be the date at which Faraday first fully recog- 
nized the phenomenon, and the principle by which it is 
controlled. 

To understand properly the work of these two men, in 
reference to the discovery of magneto-electricity, it is 
necessary to know something of the circumstances in which 
they were placed. When Sir Humphry Davy was asked, 
which he considered his greatest discovery, he answered, 
„Michael Faraday.” Entering the Royal Institution in an 
humble capacity in 1813, the flower of his genius growing 
and expanding under the fostesing care of Sir Hamphry, 
Faraday had attained a high position, and an enviable sci- 
entific reputation, in the great London institution, Direc- 
tor of the laboratory, he was surrounded by every possible 
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FARADAY’S LABORATORY IN THE ROYAL INSTITUTION. 


facility for the prosecation of his investigations; and what 
was perhaps even more important, had unlimited time at 
his command in London, the great centre of scientific light. 
He was now forty years of age. Henry was nine years 
younger. When Faraday first entered the Royal Institu- 
tion as an assistant, Henry was but thirteen. Counting the 
years of his age with those of the century, he had entered 
upon a course of original investigation as early as 1827, 
but amid such arduous duties as an instructor in the 
Albany Academy, that of all the twelve sisters of the year, 
he could only claim the month of August, the vacation 
time of the institution, as really bis own. During four 
years he had been able to secure hardly more than as 
many months for regular scientific research. Could we 
look into his laboratory at this time, we would find, instead 
of the well-filled cabinets of the Royal Institution, only 
a few rude instruments made at great expense of time and 
labor by his own hands. Even the material for these rude 
tools was often difficult to obtain. Experiments, for 
instance sometimes stopped merely for the want of a 
scrap of zinc. We say “could we look into his laboratory,” 
but we would seek in vain for a room which could properly 
be so called. Each series of experiments was necessarily 
carried on in the large hall of the Academy, which 
was available for Henry’s use at no other time than during 
the summer vacation. Invariably all investigations came 
to astop with the first of September, the beginning of the 
autumn session of the Academy, and were rarely resumed 
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until the month of August came again.’ The invaluable 
stimulus of scientific intercourse and appreciation too, was 
wanting. Very different was the dull commeroial town of 


Albany, from London,. the intellectual metropolis of the . 


world. A wide expanse of waters, not yet crossed by the 
swift ocean steamer, lay between Henry and all the cul- 
ture of the old world, and in provincial America, little 
could be found to make good its place. Moreover, it must 
not be forgotten that Henry was the first who had under- 
taken a series of electrial experiments in America since the 
time of the immortal philosopher who first drew lightning 
from the clouds; “the mantle of Franklin”—said Sir 
David Brewster—“ has fallen upon his young shoulders.” 
Excepting Dr. Hare of Philadelphia, who was making 
notable improvements in galvanic apparatus, almost 
alone in the electric field, he stood to face the army of 
the old world. 

Recalling the wide difference in condition surrounding 
the two, it is of no small interest now to see to what emi- 
nence each had at this time attained, the one during 
his eighteen 5 of culture and unimpeded work; the 
other in his few months of intermittent study, snatched 
at long intervals from the crowded days of four years 
of arduous professional labor. Constantly pursuing simi- 
lar investigations, making many identical discoveries, 
Faraday and Henry seem like two competitors in a 
closely contested race, upon whose course we have sud- 
denly come in these August days of 1831, and with curious 
eyes we scan the field to see how they are ranning. Bence 

ones says: 

‘ If Faraday’s life had ended at this time, when he finished his 
higher education, it might have well been called a noble success, 


but when we turn to the eight volumes of manuscripts of his 


Experimental Researches which he bequeathed to the Institution, 


we find that his great work was just going to begin.“ 

Henry had begun his course with a series of original dis- 
coveries which might well weigh in the balance with any- 
thing Faraday had as yet accomplished, while in the par- 
ticular field in which lay the “great work” of Faraday, 
which he was now “just going to begin” he had not only 
entered, but was already far ahead. The mysterious phe- 
nomena of the indaction of electric currents, the recipro- 
cal production of the magnetic and electric forces, were to 
him already old stories, intimately familiar, singularly well 
comprehended by him at this early date. He is in truth 
but amplifying the results which Faraday has just begun 
to seek, in these waning any of the summer of 1831. The 

ounger man, as it were, had struck almost immediately 
into this particular path, and is now almost lost to sight in 
it, while the elder has only just come to the spot where his 
entering footsteps began. 

Let us dwell for a moment upon the importance of the 
answer to the great question we have been considering, the 
value to the world of the discovery made by these two men. 

It is not too much to say that it constitutes a veritable 
epoch in electrical science; upon it depend many of the 
most important applications of electricity to the uses of 
man, and new applications are developing day by day. 
Tyndall, the successor of Faraday in the Royal Institution, 
does not attempt to restrain his enthusiasm in the contem- 
plation of it: 


JJ a i ee ee 
5. The Albany Academy, in which Joseph Henry occupied the chair of Mathe- 


matics and Natural Philosophy from 1826 to 1822, is an institution which for three 
quarters of a century been held in deservedly high esteem, not alone in the 
community in which it is situated, but throughout the United States. Among 
the oldest foundations of its kind in the country, its venerable walls seem im- 
bued with that subtle spirit of the „that favors study, and that nothing but 
time can give. The Academy building, beautifully situated on the public square 
near the head of State street at the right of the Capitol, is a dignified and admir- 
able architectural example of the classical or colonial type. In the words of 
the late Dr. Meads in his oration at the semi-centennial anniversary of the Acad · 
amy in 1963 :—‘* Time has not rendered it in any agree unfitted for its purposes, 
nor unworthy of ite position among the public buildings of Albany. It seems to 
have had a power to charm down and 5 even the proverbial destructiveness 
of youth, and it stands to-day, after the lapse of half a century, unmarred by any 
spoiling hand, in all its original freshness and beauty.” 

The room in which Henry prosecuted his memorable experiments in electric- 
ity and magnetism, du e vacations of the Academy, has remained almost 
unchan since his day. It is a lofty, well lighted and spacious hall of admirable 


ons. and chaste and classical decoration, and is in no respect unworthy 
of the interesting associations that cluster about its venerable walls. [EDITOR. 


6. Life and Letters of Faraday, i, 884. 
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“I cannot help thinking” (he says) “ when I dwell upon it 
that this discovery of magneto-electricity is the greatest experi- 
mental result ever obtained. It is the Mont Blanc of Faraday's 
own achievements. He always worked at great elevations, but 
higher than this he never attained.” * 


Edward N. Dickerson, the eminent advocate, said of 
Henry: 

‘ The towering heights that were scaled by the daring spirit of 
Faraday from the East, were at the same time surmoun from 
the West by our own countryman; both were climbing from op- 
posite sides at the same time, and neither was conscious of the 
other's efforts till both stood face to face upon the summit,” ° 

But the standard of the West had been floating many 
months upon these towering heights before the standard 
of the East was planted. It was Henry’s foot, not Fara- 
day’s, which first touched the untrodden peak. 

It was curious, that with such a host of the most brilliant 
minds of Europe at work upon the problem, the discovery 
which solved it was so long delayed. Bat there was a 
fact, which, it would seem almost with malicious or mis- 
chievous intent, successfully eladed all research. This fact 
was the necessary condition of motion or change for the 
prodaction of the effect, and consequently the transitory 
nature of the phenomenon. If a magnet is thrust into 
the opening of a hollow helix of wire, electricity is mani- 
fested in the wire, but only for a brief instant, when 
the magnet is inserted and when it is withdrawn. 

There is a fairy tale of a farmer’s wife, whose heavy 
labors were lightened by a friendly gnome, who was never 
seen because he could never be caught at the moment he 
was at work. In all these years magnetism had been pro- 


Henry’s INTENSITY MAGNET. HENRY’S QUANTITY MAGNET. 


ducing electricity under the very hands of these wise phil- 
osophers, but had never been detected in the act. Lt 
was not caught at the moment it was at work. 

Let us see in what way Faraday and Henry, these two 
favored children of nature, ask of her the all-important 
question, so as to win at last a reply. Courtesy to the 


elder man and to the inhabitant of another country, would 


seem to suggest that we first go over the sea to Faraday; 
but this may not be, for we must look among Henry’s 
own instruments for the stepping-stone to the great dis- 
covery, made by Henry's own hands to be a stepping-stone 
not only for himself but for Faraday. 

Young Henry had before this time, as one of his 
friends has said, “made the lightning his familiar, his 
demon, his servitor; had lared it into his lecture-room 
from out of its cloud home in the thunder-storm, and 
tamed it so that he could bridle it, mount, ride it and spur 


it at will.““ 


He had taken the soft iron horseshoe of Sturgeon, with 
its spiral of loose uninsulated wire, an infant lifting 


but a few pounds at an inordinate expense of battery 


power, and had transformed it into a gan capable of sus- 
taining fifty times its own weight, under the stimulus of a 
battery of a single pair of plates of copper and zino, scarce 
a hand’s breadth in area. He had made two mag- 
nets; his “intensity” magnet with a long single wire, 
and his “quantity” magnet with many short wires; 
the latter the stronger in actual physical force, but the 


%. Faraday as a Discoverer. 
8. Joseph Henry and the Magnetic Telegraph, p. 11. 
9. S. S. Cox, Memorial Speech in the House of Representatives Jan. 16, 1879. 
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former endowed with the subtle capacity which enabled 
it to respond to the electric influence at long distances; the 
magnet, in fact, which made the electric telegraph a com- 
mercial ibility instead of a philosopher’s plaything. 
He had discovered and made plain the law governing the 
relation between the electric flow and the electric resist- 
ances in battery and magnet, and by this discovery had 
married, as it were, his magnets to their respective bat- 
teries ; the “intensity” magnet of along single wire to 
the “intensity” battery of many pairs of plates; the 
“quantity” magnet of many short wires to the quan- 
tity” battery of a single large pair of plates; and 
had sent forth these children of his brain, through the 
pages of Silliman’s Journal, to take their places as willin 

servitors in all the physical laboratories of the world; all 
this in the early days of this very year, in January, 1831.1 


Prof. William B. Taylor says: 


The importance of this discovery can hardly be over-estimated. 
The magnetic ‘ spool’ of tine wire, of a length—tens and even hun- 
dreds of times as t as that ever before employed for this purpose 
was in itself a gift to science which really forms an epoch in the 
history of electro-magnetism. It is not too much to say that 
almost every advancement which has been made in the fruitful 
branch of physics since the time of Sturgeon’s happy improve- 
ment; from the earliest researches of Faraday downward has 
been directly indebted to Henry’s magnets. By means of the 
Henry ‘ 1’ the magnet almost at a bound was developed 
from a feeble childhood to a vigorous manhood. And so rapidly 
and generally was the new form introduced abroad among ex- 
perimenters, few of whom had ever seen the papers of Henry, 
that probably very few indeed have been aware to whom they 
were really indebted for this familiar and powerful instrument- 
ality. But the historic fact remains that prior to Henry’s experi- 
‘ments, in 1829, no one on either hemisphere had ever thought of 
winding the limbs of an electromagnet on 
the principle of the ‘ bobbin,’ and not till 
after the publication of Henry’s method in 
January, 1881, was it ever employed by 
any Euro physicist.” 

„But in addition to this large gift to 
science, Henry has the pre-eminent claim to 
popular gratitude of having practically 
worked out the differing functions of two 
entirely different kinds of electromagnet ; 
the one surrounded with numerous coils of 
no great length, designated by him the 
‘quantity,’ the other surrounded with a 
continuous coil of very great length desig- 
nated by him the ‘intensity’ magnet. The 
latter and feebler system (requiring for its 
action a battery of numerous elements) was 
shown to have the singular capability, never 

THE SPOOL OR before suspected or imagined, of subtle ex- 
BOBBIN, 4B AP- citation from a distant source. Here for the 
PLIED BY HENRY first time is experimentally established the 
TO THE ELECTRO- important pone that there must be a 
MAGNET. proportion 
resistance of the ba and the whole ex- 
ternal resistance of the conjunctive wire or conducting circutt. This 
was avery important, though unconscious, experimental confirma- 
tion of the mathematical theory of Ohm, embodied in his formula 
expressing the relation between electric flow and electric resist- 
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10. Silliman's Amer. Jour. Science, Jan. 1881, xix, 404-5. 


11. It is evident — says Mr. Fahbie—“ that it was not until after the inter- 
view with Henry [on April 11, 1887] that Wheatstone ized the applicability 
of Ohm's laws to telegraphic circuits, the study of which would likewise have 
enabled him to ascertain the best proportions between the length, thickn ete., 
of the coils, as compared with the other resistances in the circuit, and to deter- 

the number and size of the elements of the battery necessary to produce 
tory of Electric Telegraphy, p. 515.] Yet Wheat- 
stone—cbaracteristically, it must be said—has not hesitated to claim H 8 


ii, 96.) In a subsequent portion of the same document he nevertheless says o 
himself f or 
et 


tween the aggregate internal 
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ance, which, although propounded two or three years previously, 
aA for a long time to attract any attention from the scientific 
world.” 

„Never should it be forgotten that he who exalted the 
“ quantity’ magnet of Sturgeon from a power of twenty 
pounds to a power of twenty hundred pounds, was the absolute 
CREATOR of the ‘intensity’ magnet, and that the principles in- 
volved in this creation constitute the indispensable basis of every 
Jorm of magnetic telegraph since invented.” !3 


It detracts nothing 
from Henry’s indepen- 
dent and original dis- 
covery of the law of 
relation between the 
« electric flow ” and the 
« electric resistance, ” 
that Ohm, in far-distant 
Munich, had a theo- 
retical dream of such a 
law, which, with a sag- 
acity little short of mar- 
vellous, he reduced to a 
concrete mathematical 
formula. Consider for a 
moment the distinction 
between the man who 
propounds a theory and 
the man who makes a 
veritable discovery; for 
precisely in these two 
attitudes stand Ohm 


| and Henry in relation to 

5 MAGNET MADE 5 HENRY this fundamental elec- 
IN 1829; NOW IN THE CABINET OF ;,; 

THE COLLEGE OF NEW JERSEY. tric law. A theory may, 

it is true, be of ines- 


timable value; but however ingenious, however founded 
upon intimate knowledge of the subject, it at the most can 
only suggest what may be, can only point out an intelli- 
gent mode of asking Nature a question. The theory may, 
or may not, prove to be true. A discovery, on the contrary, 
tells us what is; it tells us that a certain fact or a certain 
relation in nature actually exists. Of the theory of Ohm, 
now at the tongue’s end of every schoolboy, but for a long 
time ridiculed, or at least unnoticed by the scientific world, 
Henry, in far-distant America, knew absolutely nothing. 
Five years later, in a letter written from Princeton, dated 
December 17, 1833, we find him asking Dr. Bache: ‘Can 
ou give me any information about the theory of Ohm? 
here is it to be found?” In another letter of about the 
same period. Who is Ohm? What is his theory?“ It 
was not until 1836, during his visit to London, that he 
sees at last Ohm's theory, and finds that, after all, it is in 
substance nothing more nor less than his own discovery, 
interpreted in the language of mathematical prophecy. 
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ASBESTOS PORCELAIN. 


In a recent communication to the Académie des Sci- 
ences, M. F. Garros called attention to a new form of porce- 
lain brought out by him. He takes asbestos fibre and re- 
duces it to a fine powder. If pure, it exhibits an exceed- 
ingly white apparence, but if traces of iron oxide are 
present there is a slightly yellow tint. Inthe latter case 
the oxide is removed by sulphuric or hydrochloric acid. 
The powder is then made into a paste, moulded into shape, 
dried slowly, and baked (1200° C.) from 17 to 18 hours. 
If placed in a very high-temperature furnace, a remark- 
ably transparent species of porcelain is obtained. This 
“ asbestos porcelain ” has already been used for filtration 
and sterilization purposes, experiments showing that it is 
a more rapid and effective filterer than ordinary porcelain, 
and that the pores are less liable to become clogged up. 


12. Memorial of Joseph Henry, pp. 226, 227. 
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THE PRACTICAL MANAGEMENT OF DYNAMOS AND 
MOTORS.—I. ö 


BY 


Franois Cet. Te hl, kelan. 


INTRODUCTION. 


Tux purpose of these articles is to set forth the more im- 
portant facts which present themselves in the actual hand- 
ling of dynamo-electric machines and electric motors, as 
a guide for those who use or study these machines. The 
authors do not claim for this treatment of the subject that 
it is anything more than a set of directions in which the 
various points are arranged under headings for convenience 
of reference. 

The subjects considered are : Chapter I, General Princi- 

les of Dynamos and Motors; Chapter II, Directions for 
lecting ; Chapter III, Installing ; Chapter IV, Starting ; 
Chapter V, Running; Chapter VI, Stopping ; and Chap- 
ter YII, Testing Dynamos and Motors ; also Chapter VIII, 
Directions for ting and Remedying Troubles in these 
machines.’ 

Heretofore writers on the dynamo or motor have usually 
treated these machines entirely distinctly, and books or 
papers on the dynamo usually contain nothing about the 
motor, or merely consider it briefly in a few special chap- 
ters, and books on the motor only refer to the dynamo in- 
cidentally. The authors have found that there is no ne- 
cessity for this separation; in fact, nine out of ten 
statements which apply to the dynamo are equally ap- 
plicable to the motor, and if the word machine is used in- 
stead of dynamo, the statement covers both and becomes 
doubly important and useful. Occasionally, of course, it 
is necessary to distinguish between the two machines, but, 
as a matter of fact, the difference in treatment required 
for dynamos and motors is often less than for different 
kinds of dynamos; for example, a shunt dynamo and series 
dynamo differ from one another much more than do a 
shunt dynamo and shunt motor. 
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GENERAL PRINCIPLES OF DYNAMOS AND MOTORS. 


Definitions.—A dynamo-electric machine is a ma- 
chine for converting mechanical energy into electrical en- 
ergy; in other words, it generates electric current when 
driven by mechanical power. The term dynamo-electric 
machine is so long that it is usually and unavoidably 
shortened into “dynamo,” which has exactly the same 
meaning. The name ‘electric generator” or simply “ gen- 
erator” is often applied to the dynamo, especially when 
used to produce current for electric railway or other motors, 
but this distinction is merely for convenience. An alter- 
nating-current dynamo is commonly called an “ alternator.” 

An electric motor is a machine for converting electrical 
energy into mechanical energy; in other words, 2“ pro- 
duces mechanical power when supplied with an electric 
current. An electric motor is usually called simply a 
motor, and although motor might mean anything produc- 
ing motion, it is very rarely used in any other sense and is 
perfectly definite in connection with electrical matters. 

Principles of Action.—The dynamo is based upon 
the discovery made by Faraday in 1831, that an electric 
current is generated in a conductor by moving it in a mag- 
netic field. The electric motor works on the principle that 
a conductor carrying a current in a magnetic field tends to 
move, Thus it will be seen from the above statements 
that the dynamo and motor are exactly the reverse of each 
other in their action. 

1. This chapter has already been published in the Sept., Oct. and Nov., 1891 


issues of THR ELEcTRICAL ENGINEER, under the title of The Localization and 
Remedy of Troubles in Dynamos or Motors.” 
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Similarity of Dynamos and Motors.—The 
two machines are, however, very similar in their construc- 
tion. In fact, the same machine can be used for either 
purpose equally well. In practice there are sometimes 


slight differences between dynamos and motors, as will be 


explained further on, but these are not very important. 
Hence, as already stated in the introduction, the two ma- 
chines will be treated as one, except where some distinc- 
tion is specially stated. 


General Form.—We have seen that Hoth the dy- 
namo and motor depend for their action upon the move- 
ment of conductors in magnetic fields. Now it has been 
found as a result of scientific experiment and practical ex- 
perience during the 60 years since Faraday’s discovery, 
that the best way to carry out this principle 1s to arrange 
the conductors in suitable form and rotate them between 
the poles of a magnet, or magnets. This rotating part is 
called the armature and the magnet is called the field 
magnet. In alternating- current dynamos this plan is some- 
times reversed, the field magnets being made to rotate and 
the armature being fixed. 3 


Armature.—tThis usually consists of an armature 
core of iron on which are wound or attached the conductors 
which carry the current. This core should be split up or 
laminated, that is, made of discs, tape or wire, of iron 
separated by paper, varnish or rust, instead of one solid 
piece; otherwise it will have useless currents generated in 
it which would waste the power of the machine. This 
core is almost always made either in the form of a drum 
or a ring and.hence we have these as the two principal 
types of armature. 


Field Magnet.—This consists of one or more iron cores 
on which are wound the field coils. Attached to the field 
cores are the pole-pieces which form the magnetic field or 


space in which the armature revolves. 
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DIRECTIONS FOR SELECTING DYNAMOS AND MOTORS. 


The choice of a dynamo or motor will, of course, depend 
largely upon the circumstances in each particular instance, 
There are, however, certain general facts which apply to 
almost all cases. 


Construction.—This should be of the most solid 
character and first-class in every respect, including material 
and workmanship, both of which should be of the best 
possible quality. All the parts should be of adequate size 
and strength to ensure durability. 


Finish.—W hat is called a fine finish on a machine is 
also very desirable, first, because it indicates good con- 
struction, and its absence indicates poor construction (there 
is no essential reason for this, but it seems to be a fact in 
most cases), and second, it usually causes a: machine to 
receive much better treatment. 


Simplicity.—The machine and all its parts should be 
as simple as possible, and any very peculiar or complicated 
part or attachment should be avoided. These are some- 
times successful but should be well tried and proved before 
accepting. 


Attention.—The amount of attention required by the 
machine should be small ; for example, the brushes should 
be capable of being easily and securely adjusted, and the 
oiling devices shouid be effective and reliable, self-oiling 
bearings being very desirable. The screws, connections 
and other small parts should be arranged so that they are 
not liable to become loose, and the delicate parts should 
not be particularly exposed or liable to injury. The ma- 
oe ews be made so as to be easily and thoroughly 
cleaned. : 
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Handling.—The machine should be provided with 
rings or other means by which it can be easily lifted or 
moved without injury. it should be possible to take out 
the armature conveniently by removing one of the bearings. 


Regulation. Some form of regulator should be pro- 
vided by which the k. F. M. or current of a dynamo or the 
speed of a motor can be reliably and accurately governed. 


Armature.— This should turn very freely in the 
bearings, and should be perfectly balanced so as not to 
have any appreciable jar or vibration at full speed. There 
should be a uniform clearance of at least y inch all around 
between the armature and pole- pieces. The armature 
should be capable of moving length wise in the bearings at 
least à inch. It is not usually desirable to have the speed 
of an armature at its circumference more than 3,000 feet 
per minute. The ring-form of armature is especially 
suited to high voltage since the coils differing most in po- 
tential are at the greatest distance apart. A section of a 
ring armature can also be more easily rewound than in the 
case of a drum armature. 


Capacity.—This should be ample in all cases. It is a 
very common mistake to underestimate the work required 
of a given machine, and, even if the machine has sufticient 
power at first, the demands upon it are apt to increase and 
finally overload it. No one is ever likely to regret choosing 
a dynamo or motor with a considerable margin of capacity, 
since these machines only consume power in proportion to 
the work they are doing. For example, a 30 h. p. ma- 
chine would probably run with a 20 h. p. load more 
economically and satisfactorily than a 20 h. p. machine with 
the same load. 


Form.—The machine should be symmetrical, well pro- 
portioned, compact and solid inform. If it is either very 
tall or very flat it is usually inconvenient and clumsy. No 
part of the machine should project excessively, or be 
awkwardly formed or arranged. The large and heavy 
portions of the machine should be placed as low as possible 
to give great stability. For the same reason the. shaft 
should not be high above the base, nor should it be so low 
that there is not ample room for the pulley or other at- 
tachment. A horizontal belt, for example, will sag and 
strike the floor if the pulley is very low. 


Weight.—The common idea that it is desirable to have 
a very light dynamo or motor is a mistake when it is for 
stationary use. There is no advantage in a light machine 
for stationary work, and it has the disadvantages of being 
less strong, less durable and less steady in running. 
sufficient weight to make the machine thoroughly sub- 
stantial is obviously a great benefit. 


Cost.—It is also a mistake to select a cheap machine, 
since both the materials and workmanship required in a 
high quality dynamo or motor cost more than in almost 
any other machine of the same size and weight. 


(To be continued.) 


ONE WAY OF SAVING POWER ON ELECTRIC 
RAILWAYS. 


BY LUCIUS ELLIOT MARPLE, 


Iris a well-known fact that much of the power gener- 
ated at the central station of an electric railway is lost in 
overcoming the resistance offered by poor rail connections. 
Not only this; but there is consequently a much greater 
wear and tear on the machinery, and an undue heating of 
the motors because of the unsteady current resulting. As 
these are prominent features, it is of no small importance 
to the railway superintendent that there should always be 
the best possible connections between the car wheels and 
the rails. 
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The following instance, in which the writer was recently 
called in court to testify, shows that this may be the cause 
of annoyance in more ways than one: . : 

A car happened to be stalled by dust on the track for a 
moment, when a ‘‘ green” horse passing by took fright 
at it and stumbled, striking his head on the step of the car. 
It was claimed before the magistrate, and allowed, that a 
current of electricity from the car had, in some way, caused 
the animal’s death. This decision was appealed from, and 
happily reversed in a higher court. 

Several railways, have, however, overcome this trouble 
and effected quite a saving by applying water to the tracks 
in the proper manner. 

The simplest and most effective way seems to consist in 
employing specially made carts, with wheels just fitting 
between the tracks, On each pair of wheels a large tank 
is placed six feet or more above the ground. By means of 
pipes, this delivers a stream of salty water with consider- 
able force directly over either track. 

By making several trips daily over each route, the tracks 
can be kept thoroughly clean and moist. Where this has 
been tried it has been proved that a very considerable 
amount of power may be thus saved. 

To show the effect of a clean track, the instance may be 
cited of Nashville, Tenn., where the surface consists very 
largely of limestone rock. The writer has several times 

e careful note of the station output before and during 
a sudden heavy shower, , 

A reduction of from 900 to 600 amperes, or more than 

80 per cent., was actually observed. 

robably the greatest effect will be felt in towns where 
the streets are unpaved and the travel is heavy enough to 
keep the rails continually covered with dirt. 


THE EXPERIENCE OF CITIES WITH THE TROLLEY 
SYSTEM. 


BY 

Tax citizens of Yonkers have recently been discussing 
at much length the advisability of permitting the trolley 
system in their city, and the city council have finally de- 
cided to permit its use with certain restrictions. In con- 
nection with this discussion, one of the enterprising papers 
of the city, the Yonkers Daily Herald, addressed a num- 
ber of inquiries concerning the trolley to the mayors of 
108 cities in which it was understood to be in operation. 
Replies have thus far been received from 66 cities and 
towns, Sixty-two show a practical experience with the 
system and are, therefore, noted in the answers below. 

The first question put to the mayors was as follows: 
“ Do you consider that the trolley system has been opera- 
ted successfully in your city?” All bat five answer this in 
the affirmative. Three report that it is fairly successful, 
and two say that it has not succeeded. 

The second inquires if the fault is believed to be in the 
system or in the management. From Toledo, O., where 
the Thomson-Houston and Westinghouse systems are used 
the answer considers the fault about equally divided. 
Zanesville, O., reports that good management is everything. 
Ottawa, Ill., reports that the management is a little lame. 
Akron, O., and South Bend, Ind., say that the electric 
cars are not asuccess on account of the management. 

The mayor of Rockford, Ill., considers all overhead 
wire business bad and hopes that Edison will make a suc- 
cess of his two-track idea. He also remarks that the sys- 
tem is good when well carried out with double motor cara, 


revolving snow-brushes and i | rails, and lays the faults 
to cheap equipment. Camden, N. J., reported that their 
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system was not successful at first because the power 
generators were not suitable. 

The third question inquired whether the system had 
benefited the business interests of the city. This question 
is answered affirmatively, and in many instances with em- 
phasis, by all except South Bend, Ind., in which the answer 
to the question is omitted, and Buffalo, N. Y., where the use 
has not been sufficient to warrant an opinion. The mayor 
of Wilmington, Del., reports that the electric cars have 
infused new life into the people, and that a horse is too 
good an animal to put to a street car. The city electrician 
at Springfield, Ill., reports that there is a car every 15 
minutes for those who live five miles from the centre of the 
city and that the great beauty is that the cars are on time. 

The fourth question aske, Which system is used? As 
many cities use more than one system, or combinations of 
two or more systems it will, therefore, be seen why the 
numbers here given will sum up more than the namber of 
replies which have been sent in. In 12 replies no answer, 
or an indefinite answer, is given to the question, From 
the others it appears that they are in use in, and endorsed 
as good by, the following places :— 


Used by Approved by 
Thomson-Houston.......... esse 81 24 
Sprague- Edison 17 
Westinghousse e q 5 4 
e oo ee se atc oo hn ees en 3 2 
Van Depo ele 1 1 
Detroit Electrical Works l l 
| E E A E E E 


The fifth question asked the mayors if they consider 
their system the best. Their replies are incorporated in 
the above table, but as each appears to be contented with 
the system which he happens to have, his opinion does not 
appear to be much of an indication as to which one is the 
best. In several instances where two systems are used both 
are endorsed without preference. The mayors of Mil- 
waukee, Quincy, Mass., and Reading, Pa., make no choice 
between the Thomson-Houston and the Sprague. On the 
other hand the mayor of Marlboro, Mass., has the latter 
but prefers the former. The Thomson- Houston system is 
also especially endorsed by the mayor of Peoria, III., and 
the city electrician of Springfield, Ill. The Sprague and 
Edison systems are endorsed by the mayor of Canton, O., 
and the Sprague and Westinghouse systems by the mayor 
of Wilmington, Del. The mayor of Lancaster, Pa., pre- 
fers the Edison to the Daft system. 

The sixth question inquired if any persons had been 
killed by the electric current from the trolley line, and the 
seventh, how many. These are answered in the negative 
in every reply but one. This one is from Louisville, Ky., 
and reports five or six killed by carelessness of passengers, 
It is not thought from the answer that they were killed by 
the current. In Canton, O., a little girl was run over. 
Toledo, O., mentions two injuries. The mayor of Lynn, 
Mass., mentions accidents to carriages being run into, and 
Zanesville, O., reports the killing of several dogs. A num- 
ber report no accident of any kind. 

The eighth question asked if accidents from the current 
were very likely to happen. This was answered unquali- 
fiedly in the negative in 40 of the replies, and no affirma- 
tive answer was received. The city electrician of Spring- 
field, III., says: On three occasions I have seen the entire 
current (480 to 510 volts) pass through a man.. Of course 
he was burned but was at work again in 48 hours. Such 
cases as these are due wholly to the carelessness of the 
men while repairing hooks.” Streator, Ill., reports that 
the current has been taken without injury. Johnstown, 
Pa., answers, No, the current is not over 500 volts.” 
And Camden, N. J., replies that the voltage is 220 and 
that fatal accidents are not looked for. The mayor of 
Milwaukee thinks an accident is possible upon contact with 
a live wire. 

The mayors of several cities referred to their experts for 
the information sought, Saginaw, Mich., referred to W. 
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J. Hart; Salem, O., to W. H. Wheldey, and Springfield’ 
Il., answered through Edgar L. Gross, city electrician. 

The mayor of Aurora, III., sent a very interesting reply, 
of which the following is an abstract: “We have an 
elaborate and costly system of street railway propelled by 
the trolley system, and it operates successfully save when 
a snowstorm shuts it off short. Nobody has been killed 
by the electric current, but we have had some narrow es- 
capes from death. Telephone wires are liable to break, 
and if they fall across the trolley wire it will kindle a fire 
in the office or residence, a mile away perhaps. One of 
the trolley wires fell recently in this city and knocked a 
horse down. If you are about to insert the trolley system, 
I suggest that you require the company to light the streets 
which it occupies without charge, placing a lamp on every 
second or third pole. The city of Providence, R. I., has 
been considering the granting of a franchise to a atreet 
railway company, and I recommend that you send to the 
Hon. H. Howard of that city for a copy of the pamphlet 
publication No. 8, of the Advance Club of Providence. It 
contains the contract which the city of Toronto has with 
its street railway company, which has many safeguards. 
The rate of speed should be regulated from time to time 
by the city aathorities, and the company should be held 
to a rigid accountability for the condition of the street and 
road-bed which it occupies. A city should prepare its own 
ordinance granting the franchise, for if prepared by the 
company bey will get the best of you and gain many little 
advantages by cunningly devised phrases which will hardly 
be apparent upon casual reading.” 

The mayor of Allentown, Pa., says that he considers the 
T rail better than the flange rail in every particular if 
wagon gauge is not required. 


THE LAW OF MOTOR EFFICIENCY. 


BY 
r 
COMMU, 

In the issue of Taz ELECTRICAL ENGINEER of December 
16, Mr. H. Ward Leonard attempts to set aside my ob- 
jections to his so-called law of motor efficiency. I will 
encroach upon your valuable space once again, not so much 
for the purpose of further argument with Mr. Leonard, as 
of straightening out certain questions of fact on which he 
does not appear to be as well informed as he might be. 
Mr. Leonard’s statements, in fact, tend to strengthen the 
impression that he has neglected not only the theory but 
even the history of the “ art to which his invention apper- 
tains.” 

It was in 1882 that Marcel Deprez first accomplished 
what Mr. Leonard now claims as his discovery or invention. 
He described his method in La Lumiere Hlectrique (Oct. 
8, 1885, pp. 6, 7). His experimentss have been freely 
quoted, among others, by Kapp, (Elect. Transm. 3d Ed., p. 
89) ; and also repeated by others, (Thompson Dyn. Elec. 
Mach., 3d Ed., p. 539). 

M. Deprez took a motor which was loaded artificially 
so as to give a constant moment of resistance, and con- 
sequently requiring a constant torque to make it turn. He 
applied to this motor a source of k. M. F. which he caused 
to vary from zero up to an extreme limit. He found that 
for any given load the current increased-until it was suf- 
ficient to produce the torque needed to start the motor. 
Any further increase of the k. m. F. caused the speed (and 
therefore the counter E. M. F. of the motor) to increase so 
as to prevent the current from rising above the value at 
which the motor began to turn. He laid down and proved 
the law that for wri load (torque) a certain current is re- 
quired, and that this current will automatically be main- 
tained constant, or very nearly so, at any and all speeds, it 
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being independent of the speed. He also showed that the 
speed was controlled and governed for a given load, entirely 
by varying the Ek. M. F. of the source of supply. 

In the original experiment the k. M. F. was regulated 
partly by varying the speed of the dynamo, and partly by 
a variable resistance in the circuit. He described later 
(Oct. 17, °85) a method of varying the k. M. F. of a gener- 
ator (or motor) run at constant speed, by varying its mag- 
netic field, which is the method of E. M. F. regulation found 
in Mr. Leonard’s method. 

Even the plan of separately exciting the motor was first 
made known and used by Deprez. It requires no extended 
comparison to see that M. Deprez’s method accomplished 
all that Mr. Leonard’s does and by exactly the same means, 
namely, by varying the k. m. F. of the source of supply. 
The only difference exists in the details and in the theory. 
Although Mr. Leonard effects his regulation solely py 
varying the E. M. F. of the source of supply just as 
Deprez did, yet he claims to have some control on the am- 
peres, while M. Deprez made no such claim, but on the 
contrary recognized and admitted the fact that the amperes 
do and will control and take care of themselves automati- 
cally. The fact that the efficiency is more nearly constant 
when the k. M. F. is varied with the speed of a motor run 
at constant torque, has also not escaped attention. The 
table of tests of a % h. p. Immisch motor, quoted by 
Thompson, 5 Elec. Mach., 3d Ed., p. 562) gives a 
sufficiently clear indication of it. Every one who has had 
experience with storage battery cars wherein the speed 
regulation is effected by grouping or varying the cells, has 
doubtless observed the fact. The present writer has many 
records of brake tests made in 1887, and subsequently, 
which show this very clearly. - 

In a later portion of his discussion in the same journal, 
M. Deprez gives (Oct. 24, 85, p. 158) an equation of ef- 
ficiency which is an extension of that which IJ gave in my 
previous article, and which Mr. Leonard may find of 
interest. 

According to M. Deprez, the efficiency depends on three 
things only: 1. The speed of the motor, i. e., the counter 
E. M. F. 2. The ratio of the total circuit resistance to the 
motor resistance. 3. The ratio of the watts spent in heat- 
ing the motor to the torque obtained by the current— 
which is what he calls the “ cost of the torque.” 

These statements can be made to embrace almost any 
case of electric power transmission. The conditions and 
the rule which I gave for obtaining maximum efficiency 
are in harmony with M. Deprez’s views. 

So much for the facts as to the novelty of the method 
or the accuracy of the “law.” Let us now see what are the 
facts in relation to the question of torque in the street car 
motors commonly used, ¢. e., in plain series motors. 

I quote :— Mr. Mailloux is, I think, in error in stating 
that in the street car motors commonly in use the amperes 
vary asthe torque. Such a condition could only be real- 
ized in a constant field and with the series field commonly 
in use, as a constant field is not realized under varying 
torques, although the commutation of the field is, of course, 
an endeavor to approximate to it.” 

The fact is that the amperes vary as the torque in all 
forms of motors, though not in the same way. In ashunt 
motor the curve of torque is nearly a straight line; in a 
series motor it is convex toward the axis of amperes, for 
the lower values. In both cases, for higher current values 
the line is either straight or slightly concave to the axis 
of amperes. The physical or mathematical reasons do not 
interest us now. 

It is sufficient to know that the amperes do vary as the 
torque in series motors. For medium and high current 
values the series motor has the great advantage that it re- 
quires less amperes per unit of torque than does the shunt 
motor, and is not so likely to spark, because its load 18 con- 
stant, while that of the shunt motor will change with the 


current. 
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I do not regard a constant field as a condition sine qua 
non for accomplishing what Mr. Leonard’s method does. 
A series motor used in place of his separately excited 
motor would operate quite as satisfactorily in most 
cases, and more so, in many cases. Mr. nard in- 
insists that when he groups the six motors in different 
ways, he varies the volts as the speed desired. Until his 
explanation is.made intelligible however, or a more logical 
one substituted therefor, Í must adhere to my previous 
Opinion. 

Mr. Leonard has also permitted himself to make the ab- 
surd statement that “there is no question that the current 
will be constant for all groupings, neglecting, of course, 
the slight effect of the losses in heat, etc.” No question 
admits of more easy demonstration. In the abstract, one 
might ask, if the current is the same for all groupings, then 
since the direct k. m. F. is also constant, the electrical 
energy abstracted from the circuit, is constant. Where 
then would the. energy come from which causes the in- 
crease of speed? In point of fact it must and does come 
from increase of current. Let us take a concrete case by 
assuming that each car requires for keeping it in motion on 
a given grade that the motors should each develop 200 
pound-feet of torque or 1,200 pound-feet for the three 
cars constituting the train. This torque will, it is evident, 
be the same, at all speeds usually employed. Hence, 
each motor must furnish the same torque, no matter at 
what speed it runs, so long as the load and the grade re- 
main the same, Starting with the six motors in series, a 
given current, say,15 amperes is required to produce in 
each motor the desired torque of 200 pound-feet. 

Let us now connect the six motors in two multiple series 
of three. Each series will again take 15 amperes to give the 
same torque. The line current will therefore be 80 am- 
peres. If we connect the motors in three multiple series of 
two, the line current will be 45 amperes; with all the mo- 
tors in parallel the current will be 90 amperes. The elec- 
trical energy supplied to the train, and, in consequence, the 
speed, will of course increase at each change in grouping. 
The change of speed will, in most series railway motors, 
cause a further complication from the fact that the same 
current will not maintain quite the same useful torque at 
all speeds, partly owing to changes in the coefficient of fric- 
tion, and partly to armature reactions. For a given torque 
the current must be incregsed slightly as the speed 
increases. Mr. Leonard’s emphatic statement is therefore 
without foundation. He has apparently confounded this 
case with one in which the motors remain always con- 
nected the same way. 

Lastly Mr. Leonard’s explanation of my abhorrence of 
commutators also falls to the ground, in view of the fact 
that in the method proposed by me the sparking was en- 
tirely obviated. There was also no rheostat. The voltage 
of the dynamo side of the converter was not expected to 
exceed at any time 25 volts for the function it was to per- 
form. Its output would not exceed 2,000 watts at any 
time. 

As for the question of weight, if Mr. Leonard can really 
make with 500 pounds of material a motor dynamo, hav- 
ing two distinct fields, of the watt capacity stated in his 
article, and running at reasonable speeds, and fair efficiency, 
he has done something that will produce a far greater and 
more lasting impression than his so-called “law” of 
efficiency. 


RATHITE. 


RaTHITE is a new insulating compound, composed of 
vulcanized india-rubber and silk fibre. The idea is to ap- 
ply this form of insulation in all cases where solidity 
rather than flexibility is wanted. The compound is due to 
MM. Waddington, Rath et Cie. 
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AN ELECTRICIAN’S APPEAL TO PORCELAIN MANU- 
FACTURERS. 


Tux subjoined appeal to porcelain manufacturers is from 
Mr. Francis W. Jones, the well-known electrical engineer 
and inventor, and now electrician of the Postal Telegraph- 
Cable Co., of this city. What Mr. Jones says on the mat- 
ter of insulators is not only important but true, and it does 
seem to us that American porcelain manufacturers should 
have no difficulty in meeting the demand. It should cer- 
tainly be worth their while, as the insulators used by the 
Western Union and Postal companies alone must run up 
into millions, with a steady consumption every year: 


To the Porcelain Manufacturers of America: 


Ur to the present time in this country, glass has been 
chiefly used for the insulation of telegraph lines, In 
Europe, however, porcelain is the prevailing material and 
presents three or four times more resistance to the leakage 
of current than glass. The great cost of importation under 
a high tariff, coupled with a lack of knowledge of the ad- 
vantages gained in Europe by the use of porcelain, are un- 
doubtedly the reasons why glass has been so long adhered to 
in America, notwithstanding that great loss of business 
occurs during rains and fogs by the electricity leaking down 
the poles, rendering the wires inoperative. The insulating 
properties of porcelain depend on its quality. It requires a 
good smooth surface, must be perfectly vitrified through- 
out so as to be homogeneous, impervious to moisture and 
free from flaws ; the glaze must be good. If such an article 
can be produced in this country, it sooner or later un- 
doubtedly will replace all the glass in use, even should 
quite a difference in price exist in favor of glass. It would 
be an advantage if the shape could be made to conform to 
the present double-petticoat glass, but it may be thought 
best to adopt the English Post Office pattern. To con- 
vince you of the soundness of my views, see F. L. Pope’s 
1891 edition of Modern Practice of the Telegraph,” page 
115. Also Preece & Sivewright’s last edition on “ Tele- 
graph,” page 267. Mr. Preece is electrician of the British 
postal lines. You will feel convinced, I am sure, that a 
field is open for your careful consideration and action. I 
shall be pleased to hear from you further on this (to me) 
important subject. 

F. W. Jonss, Electrician. 


PosTaL TELEGRAPH-CABLE COMPANY, 
New York, Jan. 5, 1802. 


THE ELECTRIC LAUNCH “ ZURICH.” 


Tue following particulars from L’ Electricien with re- 
gard to the electric launch, Zurich,“ which attracted 
much attention at the recent Frankfort Exhibition, may 
be of some interest. The launch was constructed by MM. 
Escher, Wyss et Cie., of Zurich, and the Oerlikon 
Maschinenfabrik. The hull was of steel, and the boat was 
capable of carrying 100 passengers. The dimensions were : 
Length, 53 ft.; beam, 104; mean draught, 34 ft. The 
screw, which was 28 in. in diameter, was coupled direct to 
a 10 h. p. two-pole Brown dynamo run as a motor 
at 350 revolutions. Power was supplied by a battery 
of 56 Schoop 31-plate gelatinous accumulators, having a 
capacity of of 450 ampere hours, and a maximum dis- 
charge current of 80 amperes, and weighing in all about 
5 Uns. The total weight of the electrical equipment was 
64 tons, that of the boat being 15 tons. The motor, when ruan- 
ning at 365 revolutions, and absorbing 10 h. p. (102 volts 


THE ELECTRICAL ENGINEER. | 35 


x 75 amperes), pte the launch at the rate of 8 miles 
an hour; when only 8 h. p. was absorbed the speed was 
still 7 miles an hour, 


THE THOMSON-HOUSTON SEARCH-LIGHT ON 
BOARD THE STEAMER “FAIRFAX” 


Tue electric lighting plant on the steamer “ Fairfax,” 
described last week in THE ELECTRICAL ENGINEER, is, in 
many respects, a model marine plant. There are 243 16 
candle-power lamps in use distributed in the various parts 
of the ship, those in the three lower decks having water- 
tight fixtures. The junction boxes, 75 in number, are of 
bronze, and water-tight, as are also the switches, 10 in 
number, and the wires are lead-covered waterproof. The 


THOMSON-HovusTon SEARCH LIGHT, WITH Foousine Lamp. 


lamps are on nine circuits controlled by cut-outs and 
switches in the dynamo-room, and the mains ran to four 
distributing boxes, conveniently located in different parts 
of the ship, containing the branch cut-outs and switches. 

The search-light or projector, shown in the accompany- 
ing illustration, is located on the mast forward of the pilot 
house, and is equipped with an automatic focusing lamp. 
The controlling device is placed in the pilot house so that 
the lamp can be moved vertically and horizontally. The 
projector takes 20 amperes of current, and is rated at 
20,000 candle power. 


PROF. AYRTON. 


Pror. W. E. Ayrton, F. R. S., president of the Phys- 
cal Society, at the annual meeting of the Institution of 
Electrical Eogan was elected to the presidential chair of 
that body, 
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The discoveries of great men never leave us; they are immortal; 
they contain those immortal truths which survive the shock of 
empires.—Henry Thomas Buckle. 


BOODY BARBARISM. 


T has become a fairly well recognized fact that public 
improvements or the erection of large engineering 
works must involve, to a greater or less extent, the loss of 
human life, and indeed in not a few instances this con- 
sideration has been made the subject of actual calculation 
in advance of the undertaking of such works, We might 
refer to hundreds of instances in which the erection of 
large structures has been accompanied by loss of life, and 
we need go no further than to select the Brooklyn Bridge 
as an instance in point. We have selected this particular 
example in order to show the fallacy of one of the argu- 
ments, if arguments they can be called, which Mayor 
Boody of Brooklyn has brought forward in connection 
with his veto of the resolution of the Board of Aldermen 
granting permission for the introduction of the trolley 
electric railways in that city. Mayor Boody believes that 
while “ we are called upon to yield many of our present 
inconveniences for the public good, no citizen in time of 
peace can be justly asked to hazard life and limb; no 
amount of material benefit can compensate for the loss of 
one life!” Would Mayor Boody, we would ask, see 
Brooklyn isolated from the world because the erection of 
the Brooklyn Bridge involved a loss of life or because 
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steam boilers on ferry boats have exploded or railroad 
accidents have occurred? The proposition is so absurd 
that it needs no further discussion. But we invite Mayor 
Boody to bring forward a single instance in which human 
life has been lost due directly to the electric current from 
an electric railway circuit. Persons have, it is true, been 
run over by electric cars in the same way as they have 
been for many years by horse cars and steam railways; 
but no one dreams of stopping these valuable adjuncts of 
traffic and returning to the omnibus and stage-coach be- 
cause people are imprudent enough to cross the tracks 
upon the approach of trains. Another of Mr. Boody’s 
reasons for vetoing the resolution is that no city of the 
size of Brooklyn has felt justified in adopting the trolley 
system. Considering the fact that New York and Chicago 
have granted trolley privileges within their limits, this 
part of Mr. Boody’s objection is evidently based upon a 
lack of knowledge ; but, aside from that, the reasoning in 
itself is about as convincing as would be the argument 
that, because a town of 10,000 inhabitants had adopted a 
railway trolley system, the method was not adapted to one 
of 20,000 inhabitants. 

Somewhat more than a year ago the Daily Advertiser, 
of Boston, obtained the views expressed by the mayors of 
a large number of cities where electric railways operated 
by the trolley system were in operation, and the opinion 
expressed almost unanimously was, that the community 
was largely benefited by the increased comfort due to the 
introduction of the electric railway, and that the advance 
in the taxable valuation of property was of direct benefit 
to the taxpayers themselves. Considering that Brooklyn 
has permitted the erection of many miles of elevated rail- 
ways, the attitude of its present mayor is hardly consist- 
ent, and we are glad to believe that his veto will be over- 
ridden by the city council. The more recent opinions of 
mayors after prolonged operation of electric railways will 
be found on another page, on which Mr. Balch gives a 
résumé of the replies received to inquiries emanating from 
the Herald, of Yonkers, N. Y., in which place the subject 
of electric railways is now being agitated. We are con- 
vinced that if the questions involved in the introduction of 
the trolley system were made a proper subject of study by 
the mayors and councils of such cities, no difficulty would 
be encountered in the obtaining of suitable franchises for 
their introduction. 


STORAGE BATTERY WORKING. 


Ir is about a year since Prof. Ayrton and his associates 
published a remarkably exhaustive paper on the behavior 
of the storage battery during charge and discharge, in 
which special attention was devoted to the examination of 
the changes which take place in the active material during 
these stages, a large number of analyses being made to de- 
termine the chemical composition at short intervals. In 
this issue we publish an abstract of an exceedingly interest- 
ing paper read by Dr. G. H. Robertson, in which particular 
attention has been paid to the investigation of the condi- 
tion of the acid electrolyte and its effects upon the plates 
during the various stages through which the cell passes in 
charging and discharging. He recognizes distinctly the 
great influence of the “active oxygen,” hydrogen di-oxide 
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and persulphuric acid, and arrives at the conclusion that 
for improvements in the cell we must look more to the man- 
ner of its handling than to any cangen in the manufacture 
of the plates. 


THE PRACTICAL MANAGEMENT OF DYNAMOS AND 
MOTORS. 


THE PEM number of works which have appeared during 
the last ten years treating of the dynamo and motor have 
done much to make the principles and method of construc- 
tion of dynamo-electric machinery matters of common 
knowledge among those interested in the science. But 
while these books have served an excellent purpose, it can- 
not be denied that almost without exception they have been 
wanting in so far as they lacked the details necessary for the 
practical operation of such machines. By practical opera- 
tion we mean such a knowledge of the principles of opera- 
tion as will enable one to select intelligently the machine 
best suited for his purpose, erect and operate it in the 
place best adapted for it, and in a manner such as to in- 
gure its steady operation under all conditions of use. That 
such a treatise was needed is evidenced by the fact that 
several of our large electric companies issue books of 
instruction intended to supply the information just referred 
to. But none of these go as deeply into the subject as its 
importance warrants, and hence we are led to believe that 
a thorough and systematic treatise on this subject will be 
welcome at this time. As such we present to our readers 
the first instalment of the work on “The Practical 
Management of Dynamos and Motors,” by Prof. F. B. 
Crocker and Dr. S. S. Wheeler. Our publication some 
time ago of “ The Localization and Remedy of Troubles in 
Dynamos or Motors,” by the same talented authors, 
which may be said to form a part of this work, has given 
a foretaste of that which is to come; and we thus hope to 
place before our readers a work which will be of the highest 
practical value and which will form a fitting addition to 
the already excellent descriptive works available on the 
subject of electric machinery. 


BLOCK SIGNALS FOR STEAM RAILROADS. 


Ir has taken the public a long time to become fully 
awakened to the full extent of the parsimonious reckless- 
ness and callous indifference to the safety of passengers 
which has characterized the administration of America’s 
self-styled “ greatest railroad,” but the past few days have 
given evidence that the campaign of education is making 
rapid progress. If anything further were needed to give 
point to the scathing, if not always intelligent, criticism of 
the public journals, and to add fresh fuel to the flame of 
popular indignation, it might have been found in an article 
which appeared a few days since in an afternoon journal, 
which, for reasons not necessary to particularize, has gen- 
erally been regarded as in some sense the mouthpiece of 
the management of the railroad in question. 

This apparently inspired article informs the world that 
“block signals get out of order continually and lead to 
delays and collisions. Much better ”—the writer says— is 
the service of living, faithful flagmen, and the results have 
shown how pre-eminently best this system is. The block 


system is not worth a cent in comparison.” From which 
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profound observation we are made aware that this preten- 
tious ignoramus does not even know what the system is, 
which he is so swift to condemn. He actually does not 
know the difference between the block system itself and 
the special apparatuses which are frequently, though by no 
means necessarily, employed in operating it. He does not 
know—or wilfully suppresses the fact—that the “living, 
faithful flagman ” is never dispensed with even under the 
block system. He asserts that “if the whole system of the 
Pennsylvania Railroad were to supplant the whole system of 
the Central, not a train a day would be on time, and accidents 
would be four times more frequent than now.” The all- 
sufficient answer to this is a comparison of the records, 
The Pennsylvania, with a much heavier traffic than the 
Central, has been operated for many years between New 
York and Philadelphia, under the block system, without 
the occurrence of a serious collision involving a passenger 
train, while on the Central, the actual money loss from 
preventable collisions south of Poughkeepsie during the 
same length of time, not to speak of passengers slaugh- 
tered, has been enough to equip and maintain an efficient 
block system twice over. 


GILBERT, THOMSON, HENRY. 


Ir is with no little pleasure that we begin in this issue a 
series of articles on the work of Prof. Joseph Henry, by 
his daughter, Miss Mary A. Henry, who proposes, and 
gives evidence of her ability, to prove that her distin- 
guished father made an independent discovery of the prin- 
ciple of magneto-electricity.. Her charming narrative 
goes to show not only that Henry, in this, was abreast of 
the immortal Faraday, but even anticipated him by several 
months. 

Our issue this week contains also a biographical sketch 
of Sir William Thomson, who has just been raised to the 
peerage of Great Britain ; and since distinction in Eng- 
land takes this form, the honor thus conferred upon one so 
thoroughly entitled to it will be noted with warm approval 
by every American electrician and electrical engineer— 
not omitting Dr. Park Benjamin, who would prefer to see 
the recognition take some other shape than the award of 
an empty title. The description given by Mr. Shaw of 
his visit to the great and modest Scotch philosopher is f all 
of interest and not less so because it is timely. 

But we do feel that there is some warrant for the indig- 
nant outburst of Dr. Benjamin, in our columns this week, 
as to the neglect shown to the memory of William 
Gilbert, who was at once the Henry and Faraday of his 
remote times, and who enjoyed consideration while alive 
at least equal to that which we all have long delighted to 
pay to Sir William, now Lord, Thomson. Why is Gilbert 
allowed to fall into such oblivion, or if he be remembered, 
why are not the memorials of his life and work preserved 
with as much reverence as after ages will evince for the 
mementos of Henry and Faraday and Thomson? We 
will not find fault with our English friends in this matter, 
for our own pages this week show that it has become a duty 
to vindicate the memory of Henry; but it is at least safe to 
say that if they do not soon take the matter up it is one 
that American electricians will feel constrained to be active 
about. 
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WIPING OUT THE MEMORY OF GILBERT. 
BY 


Ir seems to me that it is about time to organize in this 


country a Gilbert Society for the purpose of prevent- 
ing the wiping out of the memory of William Gilbert. 
That task was begun by Francis Bacon probably in 
Gilbert’s lifetime, and repeated attempts in the same 
direction since then have not been wanting; as witness 
the stupid article concerning him in the ninth edition of the 
Encyclopedia Britannica. I suppose that such a magnifi- 
cent tribute as was paid to Gilbert by Galileo would be 
sufficient to keep any man’s memory green even during the 
17th and 18th centuries ; but towards the end of the latter 
period despite the praises of the great Italian, some one 
found it necessary to make a new and peculiarly insidious 
attack upon Gilbert ; and this I happened to unearth the 
other day in a rather curious way. 

Pretty much everybody who has written a biographical 
sketch of Gilbert within the last dozen or so years has al- 
luded to his portrait as existing in the Bodleian Library at 
Oxford. It is well known that that portrait was painted 
at the order of Gilbert himself; that it represents 
him in about his 48th year, and depicts him in his doctor’s 
robes standing with his hand on the “ terrella,” which was 
hig artificial earth made out of a piece of loadstone. Upon 
the picture and above the figure there was inscribed, first, 
the word “ Zerrella,” then the date “1591; wtatis 48,” 
and also in the background and a little below bis left 
shoulder were the words: Magneticarum virtutum, 
primus indagator Gilbertus.” 

A couple of years ago there came into my possession an 
old print purporting to represent William Gilbert, 
and tallying in all respects with the description of the 
ancient portrait except in the following very significant 
details: The inscriptions were totally absent, and 
for the terrella had been substituted an ordinary terrestrial 
globe with the usual signs on it. As it struck me that 
these omissions were certainly very remarkable, and quite 
in line with previous efforts to slaughter Gilbert’s reputa- 
tion, I took occasion last September when in England, to 
go to Oxford for the express purpose of seeing the picture, 
and if possible of having a photograph made from it. I 
found in the Oxford stationers’ stores abundant photo- 

aphs of every one of the other historical portraits in the 

amous library, but none of Gilbert ; and so I addressed a 
courteous request to the librarian asking permission to 
make the photograph in question. ‘That gentleman in re- 
ply asked me to call upon him, which I did, and once more 

roffered my request, expressing at the same time the great 
interest which all American electricians felt in the fame 
and reputation of William Gilbert. He heard me through 
patiently, and then with a half smile, remarked : 

“Well, I should be very glad indeed to allow you to 
photograph the picture but for one reason, which I fear 
must be controlling.” 

“ And that is ”—I asked. 

“There isn’t any picture.“ 

As this was rather staggering in view of the repeated 
statements by British writers living within a hundred 
miles of Oxford, including various professors, I ventured 
to suggest that perbaps the librarian was mistaken, or was 
confusing the portrait in question with some one of the 
many others hanging in the gallery. He smiled superior 
once more and proposed that l walk through the room and 
see if I could find that portrait, which, perhaps with more 
zeal than politeness, I did. Then I came back to him and 
asked : 

‘Well, where is it? 
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“Seeing that it was removed,” he answered, over a 
hundred years ago, I do not know.” 

“Who removed it?“ 

“I do not know.“ 

“Why was it removed ?” 

“It got decayed. It was on board, and the board rot- 
ted.” 

s“ Might I ask the source of your information?“ 

“ Certainly,” he said. 

And thereupon he went to the shelves of the library and 
brought me a copy of the “ Histories and Antiquities of 
the University of Oxford” by Anthony A. Wood, dated 
1796, opened it at page 96 of Vol. 2, and there appeared a 
brief paragraph describing the picture as I have described 
it above, terminating with the laconic statement “ Decayed 
and removed.” 

Is there no record,” I asked, “that it was ever re- 
turned?“ 

“ None.” 

“ Is there any receipt in the archives from anybody who 
took it away ?” 

“ None.” 

„Has any other picture been removed from this famous 
collection ? ” 

“ None that I know of or have any record of.” 

“It is a fact, isn't it, that there are a great many pictures 
here of far earlier date than that of Gilbert?“ 

“ Certainly.” 

“ Judging by the looks of those pictures, a number of 
them have been restored ? ” 

He assented. 

‘Well, don’t you think it is remarkable that such a 
thing could have happened in the most conservative insti- 
tution in the most conservative town in the most conserva- 
tive nation in the world?“ | 

“ Very.” 

Then I asked him if he knew of any piciure of Gilbert, 
and he very obligingly went to the Dorao of En- 
gravings and Prints and brought me a copy which he said 
was of a very rare publication, but which turned out to be 
the same print that I had myself. 

Now, it is rather a singular coincidence that the date on 
this print, 1796, is the same date that is on Wood’s book. 
The print was made by a London engraver. If he did not 
make it from the old portrait, what did he make it from? 
If he did make it from the old portrait, why did he care- 
fully leave out of his copy every word and everything 
which could do credit to Gilbert as the great discoverer 
that he was? Who allowed Gilbert's portrait to be taken 
from the Bodleian Library without a word of record being 
left behind? How did its board come to be decayed when 
other panel pictures did not so become? And even if it 
had become decayed, what was to prevent the film of paint 
being taken from the surface of that board, as has been 
done in hundreds of instances in restoring the oil paintings 
of the old masters, almost invariably done on panel, and 
remounted centuries later on canvas after their original 
boards had almost fallen to dust? 

Gilbert, when that portrait was painted, was at the 
zenith of his fame as a physician. He rose to higher em- 
inence ten years later when his book appeared. He was a 
graduate of Cambridge, and therefore Oxford did not hang 
up his portrait merely as one of its alumni, but as that of 
a man whom it honored itself by honoring. It cannot be 
said therefore that his portrait represented some one of no 
importance, for even when it was stolen, Gilbert’s reputa- 
tion was ineffably above that of dozens of the noble nin- 
compoops and nobodies who still smirk down from those 
venerable walls, 

So much for the past. Some time ago there was or- 
ganized in England a so-called ‘‘Gilbert Society,” which, 
we were told, was very solicitous for the fame and reputa- 
tion of the discoverer. In the announcement of its estab- 
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members headed by that of the distinguished philosopher 
recently degraded to the English peerage. This concern 
was going to translate Gilbert in the highest style of the 
art. It has, I believe, taken subscriptions on this side of 
the Atlantic for its forthcoming translation. It was going 
to conserve and 88 the memory of Gilbert. I made 
some inquiries while in London recently, about that society 
and its work, but gleaned little information. In fact, it 
was not easy to demonstrate its existence, although, sub- 
sequently, I was informed that it still lived, but that the 
preparation of its translation of Gilbert’s book was not 
being very actively pushed ; a statement that made me 
regret that on learning of 
the superior ability to be 
devoted to the matter 
abroad I had laid down 
the pen with my own 
translation of the work 
half finished. 

Meanwhile, still pursu- 
ing my quest, it occurred 
to me that if I could not 
get a photograph of a 
pou of Gilbert, per- 

aps I might get one of 
his tomb ; and so I sent 
over to a friend in Lon- 
don asking him if that 
could be done. The tomb 
is in the parish church in 
Colchester. His reply, 
just received, after point- 
ing out some difficulties 
(the monument is high up 
on the church walls, there 
is a deficiency of light 
in the interior, and it 
will perhaps be trouble- 
some to arrange a camera) 
sets forth what I suppose 
ig the most recent at- 
tempt to blot out the 
memory of Gilbert; and 
it is a little startling. 
« Gilberts memorial, 
writes my correspondent, 
‘narrowly escaped de- 
struction some time ago, 
when the church was in 

rocess of restoration ; 
ut our friend, Mr. Laver, 
a scientific man, who was 
then one of the church 
wardens, fortunately hap- 
pened to see one of the 
workmen wheeling the 
monument of in a bar- 
row and rescued it from 
demolition.” 

As I said in the begin- 
ning of this communica- 
tion, it seems to me high 
time that some action, in 
this country, should be 
taken to protect the memory of William Gilbert from 
British depredations. Quis custodiet custodes ? 


M. C. L. WEBER, in an article recently published, gives 
the details of construction advocated for a small battery 
of accumulators. Two coils of lead wire, one above the 
other in long, thin glass tubes, isthe arrangement shown. 
Such batteries would be used for laboratories or to charge 
electrometers. 
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WITH SIR WILLIAM THOMSON IN GLASGOW. 


BY 


Tar Atlantic cable has just brought to us the gratify- 
ing news that Sir William Thomson, the world-renowned 
electrician, has been raised to the peerage of England, and 
will hereafter be known to the world as Lord Thomson. 
Only a month or two ago Sir William was the recipient of 
high honor at the hands 
of his fellow-citizens of 
Glasgow, who, to com- 
memorate the occasion 
of his election as presi- 
dent of the Royal Society, 
presented him with his 
portrait painted by the 
famous artist Herkomer, 
through the Right Hon- 
orable A. J. Balfour, 
then on a visit to Glas- 
gow. At that time I 
had the good fortune to 
be sojourning in Glasgow, 
and had the pleasure of 
calling on Sir William 
first at his home in the 
University Yard, and 
afterwards at his labora- 
tory, whence have come 
so many of those won- 
derful electrical instru- 
ments, which have served 
to win for him a world- 
wide reputation as the 
most eminent English 
electrician of the day, 
and have made his name 
a household word not 
only with scientific men, 
but among the people at 
large. ho, for in- 
stance, has not heard of 
the Thomson reflecting 
galvanometer and siphon 
recorder for cabling, or 
the sounding ,machine, 
enabling investigators to 
get accurate ideas of the 
nature of the ocean bed, 
or the Thomson mariner’s 
compass, that wonderful 
instrument which seems 
to correct all errors in 
compass readings, and 
enables the mariner of 
to-day to make the trip 
from New York to Liver- 
pool with as much ac- 
curacy as if the ship were 
guided on steel rails from 


one city to the other? 

It was, therefore, with feelings of profound gratification 
that I took the opportunity of a visit to Glasgow to call on 
Sir William and procure data regarding his life’s history, 
which I now take pleasure in presenting to your readers, 
along with his portrait, which I may say, in passing, is an 
excellent likeness, and one which finds favor in Sir 


William’s own eyes. As has been previously said, Sir 
William received me in his own home, in the Universit 
Yard, tendering me a hearty welcome and true Sco 
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hospitality. Being naturally interested in everything elec- 
trical, he then plied me with questions as to the modus 
operandi of the various systems of electric light and power 
in this country, being particularly interested in the won- 
derful and rapid development of electric street railway 
work. Practically there had been (with the exception of 
Leeds) almost no work of this kind in England, especially 
with the overhead trolley, and many were the pertinent 
questions asked as to the success and efficiency of such a 
system. Taking Boston for a text, andthe West End Street 
Railway Company as an example, I assured Sir William 
that Americans had heartily endorsed the overhead sys- 
tem, and had found that electric railways were actually a 
necessity to the success of any enterprising city in the 
United States, and that though there had been severe 
opposition at first, the overhead wires were conceded to 
be much less of a necessary evil than the old antiquated 
horse cars. It may interest readers of Tue ELECTRICAL 
ENGINEER to know that the city of Glasgow is at present 
considering seriously the question of adopting electricity 
as a motive power on its street railways, so that the subject 
was doubly interesting to Sir William at that time. On 
arriving at the laboratory I was presented to Dr. J. T. 
Bottomley, who has for so many years ably assisted Sir 
William, and who is himself well known to all electricians 
as the author of many familiar and valuable works. 
With Dr. Bottomley’s assistance, I made a careful ex- 
amination of many of the most recent inventions of Sir 
William, paying particular attention to his new standard 
electrical instrum&nts for accurately measuring potential 
and current either in very small or very large quantities, 
and which are made by Mr. James White, of Glasgow, 
who has built all the Thomson instruments for the past 
thirty years. The most notable of these instruments are 
the standard direct-reading ampere balances, instruments 
founded on the mutual forces, discovered by Ampere, be- 
tween movable and fixed portions of an electric circuit. 
These instruments are totally different from any other 
instruments in the market, and are absolutely accurate. 
Even more interesting than these, however, are the Thom- 
son electrostatic voltmeters, which have the great advan- 
tage of being available as accurate measurers of potential 
on both direct and alternating circuits, and being electro- 
static, use no current, and consequently require no tem- 
perature correction. These instruments are divided into 
three classes, the multicellular, the vertical and the elec- 
trostatic balance, and have a range of from 40 to 100,000 
volts. It is needless to say that there were many other 
interesting and novel instruments to see, notably the latest 
invention, the Thomson wattmeter, and a variety of very 
large ampere-meters capable of measuring up to 100,000 
amperes, without in any way heating—but I must hasten on 
to a short résumé of Sir William’s life. 

Sir William is an Irishman, by birth, though of Scotgh 
descent, having been born in Belfast, in June, 1824. His 
father was educated at Glasgow University and afterwards 
became professor of mathematics in that college. Sir 
William, with his brother, James (now professor of civil 
engineering in Glasgow University) early took honors at 
the college, afterwards going up to Cambridge, where he 
graduated as second wrangler, in 1845, and first Smith’s 
5 At this early stage he was already noted for 

is success in mathematics, although other sciences had 
also great attraction for him, and at the same time he found 
leisure to devote himself to literature, music and even ath- 
letics. About this time he became interested in the study 
of magnetism and electricity, and gave birth to entirely 
new ideas on the subject of electric“ potential,” a subject 
at that time very imperfectly understood. In 1846, Thom- 
son was elected professor of natural philosophy, in the 
University of Glasgow, which position he fills to-day with 
so much honor, having refused most tempting offers to go 
to English universities. In 1855 and 1856 he first gave his 
attention to ocean telegraphy and supplied the 1858 cable 
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with the mirror-reflecting galvanometer, which first allowed 
the ocean cables to be successfully used commercially, and 
overcame the great difficulty of retardation. This was the 
first of the instruments which Sir William patented, much 
against his wishes, at the instigation of the Atlantic Com- 
pany, as he was ready to give the public freely the fruit of 
his labors. Then followed the Thomson siphon recorder 
which was invented in 1867. This was generally 
brought into use three years later, and is the stand- 
ard ocean cable instrument of to-day. The sounding 
machine and his mariner’s compass were perfected about 
the years 1875 and 1876, and are both so well known that 
it is unnecessary to say anything about them. It is im- 
possible to enumerate in this short sketch the many import- 
ant points in Sir William’s history, or the many useful 
instruments he has given to scientists, but it is interesting 
to note that he was in Philadelphia, in 1876, at the Inter- 
national Exhibition, and again in 1884 visited this country 
and delivered a course of lectures “On Molecular Dynam- 
ics,” at Baltimore, to a class composed mainly of professors 
from various parts of the world, gathered together at the 
Johns Hopkins University. 

Sir William has had honors presented to him from nearly 
all the universities of Europe. He is now president of the 
Royal Society, and ex-president of the Royal Society of 
Edinburgh, member of the Institut de France, the Acad- 
emia dei Lincei at Rome, the Berlin Academy, the 
Amsterdam Koninklije Akademie and the American 
Academy of Sciences. He has attained almost every honor 
that scientific bodies can bestow on him, and, as has been 
already stated, has recently been recognized by the Queen 
by his elevation to the peerage. And yet with it all, 
what a modest, true-hearted, kind, genial man is there! A 
man whom it is an honor to meet, and yet who greets every 
one with a hearty frankness which at once dispels all sense 
of intrusion, and who inspires feelings of confidence, 
respect and love. Sir William, though now in his sixty- 
seventh year, is still as active as ever, intensely interested 
in all scientific work, beloved by his students, and honored 
by his fellow-citizens; and it is my sincere hope that he 
may yet be long spared to his sphere of usefulness, and the 
pursuit of these studies, which have yielded so much valu- 
able fruit in the past, and which can form an ever-fruitful 
field of research to such penetrating genius as he so richly 
possesses. 


SECONDARY BATTERIES. 


Mr. G. H. ROBERTSON’S paper, read recently before the Lon- 
don Society of Arts, brought out several interesting points relat- 
ing to the chemistry of secondary batteries, or more particularly 
the chemistry of the acid, which are worth the careful study of 
those engaged in this specialty of electrical science. Referring to 
experiments with electrolytes, he says: 

Although so many different modes of manufacture and pre- 
liminary treatment have been resorted to, all the batteries, so far 
as I am aware, which depend for their action on the couple 
formed between lead and lead peroxide in dilute sulphuric acid, 
exhibit the characteristic peculiarities noticed by Planté in his 
cell, namely: The high initial £. M. F. of a freshly-charged cell; 
the fall of E. M. F. on breaking the charging circuit, with corre- 
sponding rise on breaking the discharging circuit ; the very rapid 
fall towards the end of discharge which occurs earlier, the more 
rapid the discharge is, ang is not due to the exhaustion of the 
active material, as, after a rest, a fresh discharge can be obtained. 

As the defects, namely, sulphating and buckling, which 
have retarded the introduction of reversible lead batteries, are 
also common to the two types, it appeared possible that they were 
due to the same causes which produced the variations in E. M. F.; 
therefore, as the work of Dr. Oliver Lodge! in 1883, and of Mies- 
ler? in 1838, had shown that the causes of the variation must be 
sought either on the lead plate or in the acid next it, and the 
chemistry of the plates afforded nő explanation,’ I last year, 
with Dr. Armstrong’s advice and assistance, undertook the 
investigations of the reactions occurring in the acid. 


1. Cantor lecture. 

2. Monatshafte für Chemie,“ vili, 713. 

3. For references and a summary of the principal work doue on the cell, see 
the London Electrician, Vol. xxvii., No. 682, p. 165; No. 692, p. 407. 
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In 1878 Berthelot ! discovered persul panie acid (H, 8, O,), 
and brought forward evidence to prove that it is the primary pro- 
duct of the electrolysis of sulphuric acid solutions, and that the 
hydrogen dioxide—which, from Faraday’s time, has been well 
known to be present in sulphuric acid after electrolysis —is really 
due to the action of this body on the acid. The products of elec- 
trolysis vary with the strength of the acid, 40 per cent. acid 
(density 1.800) yielding practically no hydrogen dioxide ; while 
below and above that strength it is present in varying proportions. 
High current density and an electro-negative condition of the 
electrodes favor their formation.“ Persulphuric acid is an un- 
stable body, and begins to decompose as soon as the current 
which has given rise to it is stopped, and its decomposition is 
accompanied by the formation of hydrogen dioxide, unless the 
sulphuric acid is too dilute. Hydrogen dioxide is also unstable 
when concentrated, but a weak ny paurie acid solution of it is 
comparatively stable, and the stability increases the less hydro- 
gen dioxide it contains ; therefore this body is found in estimable 
quantities long after the persulphuric acid which gave rise to it 
has disappeared. Persulphuric acid is at once decom 

spongy metal, such as platinum black, by heat with evolution of 
oxygen,“ and resembles hydrogen dioxide in these reactions, and 
in releasing iodine from potassium iodide, but, unlike it, has no 
action on permanganate of potassium or peroxide of lead. The 
effect of electrolyzing a sulphuric acid solution of hydrogen 
dioxide is simply to increase the rate of the decomposition 
occurring „ if a weak E. M. F. is used’; but on 
increasing the E. M. F., though the rate of decomposition is in- 
creased, a little persulphuric acid is reformed. Subsequent 
workers have in the main confirmed Berthelot’s conclusions. To 
the e in the products of the electrolysis of sul- 
phuric acid, Berthelot gave the name of active oxygen, and as 
they pass one into the other, and for most purposes connected 
with a battery it is not necessary to discriminate between them, 
I have retained it. : 


EXPERIMENTS AT THE GENERAL POST OFFICE. 


That the nature of the electrolyte affected the behavior of the 
cell, was evident from information received from Mr. Barber- 
Starkey with respect to the effect of the addition of sodium car- 
bonate, and it seemed possible that the different behavior of cells 
containing this substance was due to its catalytic action on hy- 
drogen dioxide, which is known to be exceedingly unstable in the 
presence of a trace of alkali; and hence a comparative study of 
the reactions occurring in cells containing ordinary dilute sul- 
phuric acid, and in those which had been treated on Mr. Barber- 

tarkey’s plan seemed likely to elucidate the causes of the sul- 
phating during rest, and the high initial E. M. F.—the two 
features most affected by this treatment. 

Mr. Preece most kindly aided the investigation by allowing ex- 
periments to be carried out at the General Post Office, where one- 

f of the secondary cells contain 1 per cent. of sodium sulphate, 
and the other half ordinary dilute acid, density 1.180. He also 
put at my disposal the records of the bebavior of the cells, and 
they proved that there was much less sulphating with sodium sul- 
phate, as shown by the ET of the acid never falling to the 
same extent as in the plain cellis. The following readings, taken 
from short-circuited cells with badly broken pe illustrate this. 
In two cells containing ordinary dilute acid, the density of the 
electrolyte had fallen to 1.100, while, according to the last read- 
ings before the short circuit occurred, it had been 1.170 and 1.180 
respectively; while in two sodium sulphate cells the density had 
only fallen to 1.180 from 1.200 under similar circumstances, This 
was strong evidence in favor of the Bee eee dioxide formed in 
the working of the cell being appreciable in quantity, since if sul- 
phating were only due to local action between the support and 
the paste, there does not appear any reason why the addition of 
sodium sulphate should affect it. 

Whenever the cells were tested they were always found to 
contain “active oxygen,” which was due to the presence of per- 
sulphuric acid and peroxide of hydrogen in varying proportions. 
During charge, persulphuric acid is the main constituent; during 
discharge the quantity of hydrogen dioxide gradually increases, 
while in a cell which has been at rest some time, there is very 
little except hydrogen dioxide to be found. 

In addition to the tests made on the cells in the electric light 
and telegraph batteries, I studied the formation of the active 
oxygen ” during charge and discharge on some cells which were 
kindly set apart for my special use. The active oxygen forms 
at once on the passage of the current, decreases slightly, and then 
increases to a little above its first value. Starting either charge 
or discharge always causes an initial increase, except in the case 
of cellis which have been long idle, when there is a diminution, 
ae to the decomposition of the excess of hydrogen dioxide in the 
acid. 

To test whether electrolyzed acid was able to reduce pure per- 
oxide of lead, two equal lots of peroxide were taken by weighing 


4. Berthelot. (Compt. Rend., 90, 289-275.) 

5. Richarz. (Ann. Phys. Chem. B 81, 912. 
6. Berthelot. {Bull Soc. Chim. [2], 84, 78-81.) 
7. Berthelot. (Compt. Rend., 8, 8-11.) 
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one against the other, and put in two flasks. One to each, 100 cc. 
of acid, from next ne ee paie of a cell at full charge, was 
poured, and this caused the evolution of oxygen, which continued 
slowly for some days. At the end of a fortnight the amount of 
‘peroxide of lead in each sample was estimated, and it was found 
to have decreased from 97.4 per cent. to 98.94 and 94.04 per cent. 
respectively. This appears to explain the well-known deleterious 
effect of rest on a cell, for although persulphuric acid itself does 
not reduce peroxide of lead, it forms hydrogen dioxide on stand- 
ing, which is capable either of oxidizing the lead plate to litharge 
or of reducing the peroxide plate to the same substance. In each 
case the litharge is converted into sulphate by the sulphuric acid. 
In an ordinary cell in good order the amount of ‘‘ active oxygen” 
is small, varying in quantity from about 0.01 grm. to 0.02 grm. 
per litre; but this means that in a 45-pint cell (the size used at the 
Post Office) there was always sufficient to convert from 8.25 grms. 
to 7.5 grms. of peroxide of lead into sulpbate, or to undo the 
work of one to two ampere-hours’ charge. The figures just given 
do not represent the total amount of ‘‘active oxygen,” since the 
acid absorbed by the plates cannot be tested; but as the acid has 
more oxidizing power, the nearer you get to whichever is the 
positive plate, except at the commencement of discharge, and the 
total quantity of “active oxygen” increases rapidly soon after 
breaking circuit, it seems fair to assume that this increase is due 
to diffusion from the plates of acid which has more oxidizing 
power than that in the body of cell. This increase is followed by 
a decrease which is rapid at first, and then gradually gets very 
slow, and practically ceases while there is still a fair proportion 
of active oxygen left in the cell. 

In the sodium sulphate cells the amount of the oxidizing agent 
was usually less than in the plain cells; and the amount of hy- 
drogen dioxide was always so, unless the battery had been at rest 
for some time, when the conditions were occasionally found to be 
reversed. This, I suppose, is due to the proportion of active 
oxygen ” in the form of hydrogen dioxide, at the moment of stop- 
ping the current, being greater in the plain than in the sodium 
sulphate cells, while the latter contain more persulphuric acid. 
In both cells the hydrogen dioxide present at the time of stopping 
the current will be reduced on the plates, sulphating the arae, 
and more or less screening them from further action ; but, as the 
sodium sulphate cell contains more persulphuric acid, the subse- 

uent formation of hydrogen dioxide will be greater in it than in 
the plain cell. As far as J could discover, sodium sulphate has 
little or no action on the acid unless it is added during electroiysis, 
or to acid which has just been taken from a cell through which a 
current is passing. 

The Effects of Hydrogen Dioxide on the E. M. F. of a Cell.— 
The presence of hydrogen dioxide having been thus proved, both 
directly and indirectly, its effect on the E. M. F. of the cell was 
tested. This was done by using strips of lead packed tight into 
small porous pots, with peroxide of lead to represent the peroxide 
plates, and using plain strips as the lead plates. A solution of 
pure sulphuric acid, denaity 1.180, was used as the electrolyte. 

he E. M. F. of the couple was taken by the deflection method, and 
then a drop or two of hydrogen dioxide was added to the acid, 
which produced a great diminution, or even reversal, of the E. M. F. 
The effect of introducing hydrogen dioxide into the body of the 
peroxide paste was also tried with a view of reproducing, if pos- 
sible, the conditions of a cell which is started discharging directly 
the charge is completed, and in which the active oxygen” 
would be accumulated at the positive plate, leaving the lead plate 
free, and I found that there was a slight increase in E. M. F. 

Thus the variations in E. M. F. appear to depend on which plate 
hydrogen dioxide is formed at. en present at the peroxide 
plate it causes a rise, but when diffused through the acid and pres- 
ent at the lead plate it causes a lowering of the E. M. F.; and the 
rise in E. M. F., sometimes noticed on starting the discharge of a 
cell which has been at rest (mentioned in Prof. Ayrton’s paper, 
J. I. E. E., 1890, p. 572), is probably due to the electrolysis and 
decomposition of hydrogen dioxide, for, in a cell which has been 
long idle, practically the whole of the active oxygen” is due to 
this body. 


CONCLUSIONS. 


From the same faults appearing in batteries of such different 
construction, and judging also from the results of the experiments 
recorded in this paper, it would appear that the troubles occurring 
in batteries are due rather to causes arising in the working tban 
in the manufacture. What is required is some substance which 
can be added to the acid to check the formation of the oxidized 
bodies in it, which cause sulphating, without at the same time 
injuring the plates in other ways. Nearly all the forming” 
baths which have been introduced are baths in which hydrogen 
dioxide would he broken up as soon as formed, and, perhaps in 
some modification of them the electrolyte of the future will be 
found; though, since the products of the electrolysis of sulphuric 
acid vary with the strength of the acid and the current density, 
no hard and fast rule can be laid down for the treatment of cells. 

In cells containing acid below density 1.200, in which the pro- 
portion of active oxygen” existing as hydrogen dioxide is high, 
the addition of one per cent. of sodium sulphate, or similar sub- 
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stance, is likely to prove beneficial, particularly if the work of the 
cells is intermittent. As the strength of the acid is increased, how- 
ever, and the conditions are more favorable to the stability of per- 
sulphuric acid, less hydrogen dioxide will be produced, and there 
is more chance of the alkali released from the sodium sulphate 
during electrolysis damaging the plates. 

Also, Dr. Marshall has succeeded in preparing pure persulphuric 
acid, and has shown this year that it forms salts with the alkalies 
which are very stable; and what the effect on a cell of the forma- 
tion of of sodium persulphate in it would be, is quite unknown. 
Although the formation of peroxides in the acid does not appar- 
ently account for the great gasing and sudden logs of charge some- 
times observed, still we have seen that makers are reverting to 
Planté’s process of manufacture, or modifications of it, and we 
may find that in this case also he was right, and that it is to the 
electrolyte we must look if we wish to find the means of materi- 
ally improving the lead reversible battery. 


LONG-DISTANCE TRANSMISSION OF POWER BY 
ELECTRICITY.: 


BY FRANCIS R. HART. 


GIVEN a point were power is best obtainable and another point 
where such power can be most advantageously used, the problem 
given to the engineer for solution is that of transmitting this 

wer from the one point to the other. If the transmitting agent 
is electricity, the method is called one of electrical power trans- 
mission. 

There are two general types of electrical methods that can be 
employed, (1) haulage, and (2) line transmission. 

he first is comparable to the haulage of coal from the mine 
to a distant factory, there to have its stored energy utilized in 
mechanical work. The skeleton of such an electrical power- 
transmission system is shown in the following diagram : 


TABLE I, 


Fuel. 
SOURCE or korn. Water. 
Wind. 


Steam- engine. 
ExdixR, < Water-engine. 
Wind-engine. 


MrchaxicAl-ELTOrRICAL. TRANSFORMERS, (Dynamos). 


STORAGE Device, (Storage batteries), 


Carts. 
HAULAGE renn. Tramway. 
Boats. 


ELECTRO MECHANICAL TRANSFORMERS, (Motors). 


MACHINERY TO BE DRIVEN, 


More anolagous than the haulage of coal to this method would 
be a compressed-air system. If the steam-engine or turbine 
at the source of power drove air compressors which filled portable 
vessels with compressed air, and these vessels were transported 
and attached to air engines at a distant point, we havea system 
directly comparable with the electrical haulage plant. 

The storage battery street car is an example of this method of 
electrical power transmission. 

The other general type of electrical methods for distant de- 
livery of power employs a line of conducting wires between 
dynamo and motor in place of the cumbersome system of haulage. 

The second system has obvious advantages for long-distance 
transmission and I shall consider with you that only. There are 
conditions, however, where even for other than tramway 
work the haulage system may be the only or best system that can 
be employed. 

I have given fuel, water and wind as the three power sources 
which may be employed to drive a power system. Some of the 
uses to which electrical methods of transmitting power may be 
put are shown in the following table: 

1. Large number small users obtain more economical power from 
one engine. 

2. Local distribution from lighting companies. 

8. Street railways. 


4. To replace long shafts. 
5. Special works (mines, etc.). 


1. A paper read before the Society of Arts, Boston, December 2, 1891. 


Steam : 
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1. Locate mill with reference to shipping conveniences. 
Water : 2. Concentration of small water-powers. 
: ying power into cities for factories, street railways, ete. 
4. Continuous use of power (power during day and lighting at night). 


1. Pumping (mines and irrigation) ; wind-engine at best point and 
pump anywhere. 
2. Lighting with storage cells. 


3. Carr 


Wind : { 


The skeleton of the system is as follows: 


Fuel 


0 el. 
SOURCE OF Powse. Water. 
Wind. 


Steam engine. 
ENGINE, Water engine. 
) wind-e ne. 


MECHANICAL-ELECTRICAL TRANSFORMERS, (Dynamos). 
ConDUCTING WIREs, 
ELECTRO-MEOCHANICAL TRANSFORMERS, (Motors). 


l 
MACHINERY TO BE DRIVEN, 


In practice, except for street railway and mining work, fuel 
is not an economical source of power for long-distance transmis- 
sion plants. Ordinarily it is cheaper to deliver the coal at the 
distant point and obtain the power directly. In connection, how- 
ever, with water-power the usefulness of an electrical power 
system can hardly be exaggerated. 

Before describing to you the various systems that can be em- 
ployed for line electrical power transmission I wish to call your 
attention to certain points concerning the efficiency of such a 
method and how far we can govern this efficiency. e call the 
mechanical efficiency of a system the ratio of the power delivered 
to the dynamo-electric machines at one end of the line to the 
power delivered by the electric motors at the distant end. 

The commercial efficiency of a dynamo or motor, as I shall 
show you later, varies with its load. The maximum efficiency of 
good machines should not be under 90 per cent. and is seldom 
above 92 per cent. Under the most favorable conditions, then, 
we must expect a loss of, say, 9 per cent. in the dynamo and 9 
per cent. in the motor. 

The loss in transmission, due to fall in electrical pressure or 
„drop“ in the line, is governed by the size of the wires, the other 
conditions remaining the same. 

For a long-distance transmission plant this will vary from 5 
per cent. upwards. 

With a loss of 5 per cent. in the line the total efficiency of 
transmission will be slightly under 79 per cent. 

With a loss of 10 per cent. in the line the efficiency would be 
slightly under 75 per cent. We may call 80 per cent. the practical 
limit of the efficiency with the apparatus of to-day. 

The methods for long-distance power transmission by elec- 
tricity may be divided into three general classes: (1) Those usi 
continuous current ; (2) those using alternating current; and (S 
regenerating or motor-dynamo” systems. 

I have tabulated the subdivisions of each of these general 
classes as follows : 


g One machine. 

5 

(> 

| g 
2 S | Machines in parallel. 
2 2 wire. { 
8 i | One machine. 

4 
8 US a in parallel. 
3 2 
E A= 
5 t | Machines in series. 


2 machines in series. 
3-wire 
| Machines in multiple-series. 


Multiple wire Machines in series. 


single 


Alternating ( Without conversions (1). 
f phase. 


With conversions (2). 


Alternating 
current 


Alternating { Without conversions, 


multi- 
phase. With conversions. 
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Alternating- continuous. 
i Alternating converter; line converter; alternating-continuous. 
> Continuous- continuous. 
Partial reconversion of any system. 


The relative ad van of these systems vary with each par- 
ticular transmission problem, but in à general way may be tabu- 
lated as follows: 


The system selected must (1) fill construction and operation 
conditions, and (2) give minimum cost per horse-power delivered. 
There are many factors which govern the selection of a system. 
For each problem considered there will be found certain fixed 
and certain unfixed conditions. 

In general the fixed factors are as shown in Table II. 


5% 10% 20% 
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he the great variation in the cost of wire at different pressures, 
or convenience in working out such problems for rapid and ap- 
proximate determinations, I have drawn a diagram on chart, Fig. 
1, from which can be determined the pounds of copper required 
for transmitting any number of horse-power from one to twenty 
miles with an initial pressure of from 1,000 to 10,000 volts, at 
various losses in transmission. The scale of ordinates on the left 
gives the total pounds of copper required for one horse-power for 
each mile transmitted at 5 per cent., 10 per cent. and 20 per cent. 
loss in transmission. The scale of ordinates on the right gives 
the area in circular-mils of one of the two necessary wires at the 
same percentage losses, 

To illustrate the use of the diagram, suppose we wish to know 
the weights of copper required for transmitting 100 h. p. 5 miles 
at 2,000, 3,000, and 10,000 volts and at 10 per cent. and 20 per cent. 
loss respectively. By inspection of the diagram we obtain the 
following figures, | 
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1. Capacity of source of power; 2. Cost of power at source; 
3. Cost of power by other means at point of e ; 4. Danger 
considerations at motors; 5. Operation conditions ; 6. Construc- 
tion conditions, (length of line, character of country, etc.) 

The partly fixed conditions are: 

7. Power which must be delivered (i. e., the efficiency of the 
system). 8. Size and number of delivery units. 

The variable conditions are: 

9. Initial voltage; 10. Pounds of copper on line; 11. Original 
cost of all apparatus and construction; 12. Expenses, operating : 
(Fixed charges, interest, depreciation, taxes, insurance, etc.) 18. 
Liability of trouble and stoppages; 14. Danger at station and on 
line; 15. Convenience in operating, making changes, extensions, 


Assuming that the cost of dynamos, motors, etc., will be ap- 
proximately the same whatever the initial pressure, I shall show 


13 14 16 16 17 18 19 20 
Elec Engr., N. Y. 
Voltage. Drop. Total Pounds Copper. 
2.000 f 10 per cent 83.6 x 100 X 5 = 16,800 
iti 20 per cent. 16.8 X 100 X 5 = 8,400 « 
3.000 } § 10 per cent. 14.8 X 100 X 5 = 7,400 
a Y 20 per cent. 74X 100X 5= 8,700 
10.000 'i 10 per cent. 1.24 X 100X 5= 620 
( | 20 per cent. 62x 100 x 5= 310 


Very interesting mathematical deductions can be made show- 
ing conditions which give minimum cost, maximum efficiency, 
etc., but in practice these become of small value as almost in- 
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variably there are flxed construction or operation conditions 
which cannot enter as factors in a derived formula. 

In the limited time left to me I can do no more than indicate 
to you the details of the construction and operation of an electri- 
cal power plant. I shall take as an example an installation 
where the source of power is water. We may separate the de- 
tails of construction and operation into four heads — hydraulic, 
mechanical, electrical and financial. Under hydraulic” come 
the improvement , control and care of the water privilege ; the 
ens placing and care of turbines, and the turbine regula- 

on. l 

A good turbine, working at its proper load, will deliver from 
seventy-five to eighty r per cent. of the total energy of the water. 
If over or under- to any extent the efficiency is diminished. 
For the most efficient and economical working of a plant it is 
therefore necessary to exercise care and judgment in the manage- 
ment of the turbines. 

Under the head of mechanical” details of construction and 
0 tion belong the selection and care of shafting, gears, belts, 
clutches, etc. It is customary to so 5 mechanical parts 
that any or all turbines or dynamos may thrown into or out 
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of use without affecting the running of the plant. That is, 
where possible, all like units should be interchangeable without 
interfering with the operation of the plant. 

Under the head of “electrical” we have: Line construction 
and maintenance; machine construction, installation and main- 
tenance; construction of switchboard. selection, construction 
and care of measuring instruments, lightning arresters, etc.; 
provision for extra parts of machinery and conveniences for 
rapidly making necessary changes. 

The same care exercised in keeping the turbines at maximum 
efficiency should be applied to the dynamos. The curve, Fig. 2, 
shows the average variation in efficiency with load of dynamo- 
electric machines of from 25 h. p. to 75h. p. 

In all such plants complete records, in the form of daily re- 
ports, should kept of pressures, currents, speeds, heights of 
water, time machines are started and stopped, etc. A monthly 
statement should be made showing the averages of the daily re- 
ports and all expenses for the month. It is convenient to de- 
duce from each monthly statement fora uniform basis of com- 
parison, the cost per horse power delivered for a stated time. 

As the chairman, Prof. Cross, so kindly referred to the trans- 
mission plant at Cumberland Mills (Maine), which was designed 
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and installed by the Massachusetts Electrical Engineering Com- 
pany, a brief description of that plant may be of interest. The 
source of power is the Piesmuscot River. The turbines are verti- 
cal Hercules wheels working under a head of 12 feet. There 
are five eighty-horse-power dynamos at Saccarappa, and one 
mile away, at Cumberland Mills, are six motors, delivering power 
to the paper mills. The system is three-wire, with a maximum 
pressure of about eleven hundred volts. The wires are bare cop- 
per, with a sectional area each of 167,805 circular mils. 


Society and Club Notes. 


PITTSBURGH ELECTRIC CLUB. 


AT the first regular meeting of the Pittsburgh Electric Club, 
after it had been organized with 71 charter members, officers were 


elected as follows: Morris W. Mead, chief of the Electrical Bureau 
of Pittsburgh, president; Eugene Ingold, of the Fort Wayne Elec- 
tric Co., vice-president ; James A. Rutherford, of the Railway 
Department, Westinghouse Electric and_ Manufacturing Co., 
treasurer; J. E. Hall, of the Fort Wayne Electric Co., secretary. 
H. McL. Harding and Ph. Lange, of the Westinghouse Co., E. B. 
Gawthrop and D. W. Dunn, of the Thomson-Houston Co.. Isaac 
A. Silverman and E. B. Kettle, of the Edison Co., and W. N. Dil- 
lon. of the Brush Co., were elected a board of directors. 

The club house is situated at 802 Penn avenue, in the very 
heart of the down-town portion of the city. It is equi-distant 
from all the railroad depots, and easily reached from any hotel. 
The building itself is three stories high, furnished throughout 
with antique oak. On the ground floor are two reception-rooms 
connected by a double folding door. In the rear of these rooms 
are the buffet, the dining-room, and the steward’s quarters. On 
the second floor are the billiard-room, card-room and reading 
room, while on the third floor are three bedrooms. The place is 
fitted throughout with all the modern conveniences of a first-class 


club house. 
The reception on the first of January was attended by about 


500, people, and was a most enjoyable affair, 


Jan. 18, 1892.] 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. 


THE sixty-third meeting of the American Institute of Electri- 
cal Engineers will be held at the headquarters, 12 West Thirty- 
first street, New York, Tuesday evening, January 19th. <A paper 
will be read by Mr. Chas. P. Steinmetz, of Yonkers, N. Y., on the 
% Law of Hysteresis.” Advance copies of the paper are in prep- 
aration and will be forwarded to such members as desire them. 


BUFFALO ELECTRICAL SOCIETY. 


In order to increase the interest in the meetings of the Buffalo 
Electrical Society, and at the same time provide entertainment 
and instruction for its less advanced members, as well as for those 
more familiar with elementary branches, the Buffalo Electrical 
Society has taken up the study of physics as a class, devoting each 
alternate meeting to this purpose. Arrangements have been 
made for informal talks on this subject to continue through the 
season. 


Letters to the Editor. 


STANLEY AND KELLY'S ALTERNATING MOTOR—A REPLY TO 
MR. SWINBURNE’S CRITICISMS. 


WITH your permission we would like to make a few remarks 
on the interesting comments by Mr. Swinburne in your last issue 
on our alternating current motor. As to hysteresis, we fail to see 
why this is more important in our motor than in any other in which 
the field is equally highly magnetized and the periodicity as great. 
With regard to danger from high potential we think there is none. 
The E. M. F. on field and condenser does not need to exceed 750 
volts, and both field and condenser can be effectually prooi 
from contact. Besides, it must be borne in mind that if through 
any cause a shunt were formed around either field or condenser, 
say, by a human body, the potential would at once fall, as the 
balance would be destroyed. 

Mr. Swinburne’s suggestion of a double-winding for the arma- 
ture is another instance of his well-known sagacity and foresight. 
As a matter of fact, we adopted a multiple winding months ago. 
We are not quite prepared to enter into a detailed description of 
our motor ic but not even Mr. Swinburne has foreseen the 

number of difficulties we have met, and we are happy to say, 
conquered. 
W. STANLEY, JR. 
JOHN F. KELLY. 


STANLEY EXPERIMENTAL LABORATORY, 
PITTsFigLD, Mass., January 8, 1962. 


IRON ROOFS FOR CENTRAL STATIONS. 


REFERRING to the article of Mr. Alfred E. Braddell and to your 
editorial on same, relative to iron roofs for light and power sta- 
tions, we would state that this firm has built a large number 
of iron roofs not only for light and power stations, but for all 
kinds of work. We, of course, have not seen the roofs in question, 
but we think Mr. Braddell will find that there is no ventilator on 
the roof. Any iron constructed roof which is not ventilated at 
the will “sweat” or drop water from condensation, which is 
due to the outside changes in the atmosphere, condensing the 
moisture on the inside of the roof. Any ordinary kind of a venti- 
lator in the peak will prevent this dripping or condensation tak- 
ing place. The ventilator might be made circular or it might run 
the whole length of the roof like a monitor and be permanently 
opened or have movable slats so that it can be closed when it is 
desired to heat the building. We know that the inner roof of 
wood is not only unnecessary, but would add largely to the risk 
of injuring the iron in case of fire. 

MILLIKEN BROS., 
(Selling Agents of the Phoenix Iron Co.) 


New Yorg, Jan. 7, 1892. 


INFRINGEMENT OF RAIL BOND PATENTS. 


CALLING attention to an item in your paper some months since 
in which you stated that Chas. A. Lieb had instituted suit against 
the Electric Merchandise Company for infringement of patent of 
rail bonds, we would be pleased to have you state in the columns 
of your paper that Judge Blodgett has to-day rendered a decision 
strongly and emphatically in favor of our company and against 
the claims of Lieb. 

ELECTRIC MERCHANDISE Co. 
W. R. Mason, 


General Manager. 
Coo, Jan. 4, 1802. 
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Personal. 


MR, M. J. SULLIVAN. 


WE learn that Mr. M. J. Sullivan, of this city, has been called 
to Chicago to attach himself to the editorial staff of the Street 
Railway Gazette. Mr. Sullivan is a young man of much promise, 
and in his connection with the Edison Intelligence Bureau as well 
as in the journalistic line, has given evidence of great energy and 
ability. His many friends in the East will wish him abundant 
success in his new field of labor. It is understood that the Gazette 
will appear henceforward as a weekly. 


5 3 15 Guy, H. L. Webb, and 15 af Gren 
ve resigned from their respective positions on the editorial an 
business staff of Electricity. E 


Reports of Companies. 


NORTH AMERICAN PHONOGRAPH CO. 


THE reports current during the past few weeks as to an im- 
porian; reorganization of the North American Phonograph Co. 

ve taken shape in a somewhat unexpected manner. The new 
Board of Trustees consists of Thos. A. Edison, Samuel Insull, J. 
N. Bush,*Thos. R. Lombard, Scott Tremaine, W. Nolan and A. O. 
Tate, and the officers elected are: Samuel Insull, president ; T. R. 
Lombard, vice-president ; T. Butler, treasurer, and Mr. Walcott, 
secretary, as before. At a meeting held January 5, to organize, an 
executive committee was elected of Messrs. Edison, Insull and 
Bush. It is evident from these events that the -North American 
Phonograph Co. has undergone a change making it very strongly 
Edison in complexion and control. It is stated that the offices 
will soon be moved from New Jersey to the Edison building in 
Broad street so that Mr. Insull may give the work his personal 
care without interference with his duties in connection with the 
Edison light and power interests. Outside of Mr. Jesse Lippin- 
cott’s assignees there are no large creditors except Mr. Edison and 
the Edison Phonograph Works, and this arrangement has been 
carried through with the full accord of the Lippincott interests, 
as evidenced by the appearance of Mr. Bush in the new manage- 
ment. Beyond the above facts little can be elicited at the present 
time as to the plans that are to be followed up or the relations 
that will subsist with the varioussub-companies. It is understood, 
however, that regular business is to be resumed speedily and that 
the apparatus is to be actively handled. 


* 


CALENDARS FOR THE NEW YEAR. 


Oue friends are still sending us a fine collection of calendars 
for 1892, and our sanctum is rapidly assuming the appearance 
of an art gallery. Among those last received are the following: 

The Union Metallic Cartridge Company, of Bridgeport, Conn., 
send a calendar of very convenient form for long-distance work. 
It can be used by a whole family at once. 

A decidedly copper tone pervades the sky, the fields and the 
potatoes in the work of art furnished by another well-known 
house, while the two aborigines in the foreground appear thank- 
ful for something. The picture is the ‘‘ Angelus,” and the pub- 
lishers are the Eureka Tempered Copper Company, of North Kast, 


Pa. 

The Bubier Printing Company present a little cottage in a 
snowstorm, from which it is to be inferred that they are in it, 
and that the temperature will be low when they get out. 

The Moss Engraving Company's calendar contains a number 
of excellent half-tone engravings of stage favorites of assorted 
styles and all ages, from Fanny Davenport to Little Tuesday.“ 

“ You have got to take cod liver oil” is the startling announce- 
ment made by a small boy and three smaller puppies that adorn 
Scott's Emulsion calendar. Why? 

Mcllroy & Emmet publish an attractive calendar embellished 
with a lithographic representation of four different kinds of 
giggles. A little jester with a big mandolin furnishes the music. 

he Direct United States Cable Company’s gift is of the pad 
variety, with a space on each leaf for memoranda. This is 
mounted on a heavy board back, and is both useful and substan- 
tial. The messenger boy appears to be running. 

The Pope Mfg. Co. have sent a very compact little desk pad, 
each page of which has a blank space for memoranda and a short 
note upon cycling or some kindred subject, while the day of the 
week and month appears at the top in sufficiently heavy type to 
make the whole suitable for a paper-weight. 
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Legal Notes. 


INCANDESCENT LAMP LITIGATION—THE UNITED STATES 
SLECTRIC LIGHTING CO vs. THE EDISON LAMP CO.—V. 


ARGUMENT OF GEORGE H. CHRISTY FOR THE UNITED STATES 
COMPANY.—(Concluded.) 


Mr. Christy next considered the question of abandonment. 
Mere delay, he said, was not abandonment; there must have been 
delay of that character which showed an intention to abandon. 
An inventor lost nothing in filing his 1 by mere delay, 
provided no intervening rights arose which would make it inequi- 
table to assert a monopoly as against such intervening rights. The 
only equitable right that anybody could acquire would be a right 
to use, and no such right could even begin to exist until the thing 
in question had become capable of that use it was intended for, to 
wit, commercial use. But it had been proved by witnesses on 


both sides, as well as by Weston, that the incandescent lamp had. 


not reached such perfection that it could possibly have been a 
commercial success until late in 1880. Judge Woodruff had said 
—and he was a judge who had been very careful in the matter of 
preset ne the rights of patentees who seemed to be faithful and 
onest in their endeavors, and he would quote his exact language 
—‘‘If an inventor, without substantial reason or excuse, abandons 
the use of his invention, and for nine years sleeps on his rights” 
till others do it, etc., it must have been without substantial reason 
or excuse. Now was it not an excuse and a substantial reason for 
Weston’s delay that the invention could not have been made bene- 
ficial to the public earlier than 1880, or early in 1881? Was not 
that fact a substantial reason for his failure to proceed? Suppose 
Mr. Weston had gone to the Patent Office and had got his patent in 
1877. Suppose, asthe record shows, that he could not have got one 
iota of reward, in the use or sale of the product of the patented 
ocess, until four years of the protection which the law says an 
inventor is entitled to were gone; or suppose the incandescent 
lamp had not become a commercial success until 1891, instead of 
1881; under the strict rule which his brother Betts was asking his 
Honor to apply, 18 or 14 years of the 17-year term of his patent 
would have expired and he would have been without his reward. 
Was a man bound to be conn Ope to his own injury, no one else 
being hurt? The public could take no rights until the invention 
became capable of public use; hence the public could not have 
been injured. If it were the policy of the law, that the inventor 
should have a period of 17 years, at such time as he might have a 
reasonable chance to get therefrom his reward, then by no rule of 
law or of equity could Weston have been required to go to the 
Patent Office earlier than he had gone. Washe not entitled to his 
17 years as a matter of right? Was it not the duty of the court to 
construe the law so as to give him that right? The courts had 
been careful on all occasions, to protect the rights of inventors in 
contingencies like that. Judge Sage had said that when an in- 
ventor had gone to the Patent Office he had thereby ‘committed 
himself irretrievably to the provision that his invention was ri 
for the public.” as he bound to go any sooner? He (Mr. 
Christy), contended that he was not ; that under the Constitution 
and Act of Congress, Weston was entitled to all the equities that 
could apply to the case, and when it appeared, as it had done in 
this case, by the testimony of witnesses on both sides, that this 17 
years’ enjoyment could not have begun to run until the latter part 
of 1890, then he had been entitled to wait until that time before 
oing to the Patent Office. In le ana of this proposition, Mr. 
hristy referred to the cases of Hubel vs. Dick (28 F. R., 132), and 
Railway Register Co. vs. North Hudson Co. (23 F. R., 298), in the 
latter of which cases Judge Nixon had said that an inventor was 
entitled as a matter of right, to his 17 years under a valid patent. 
He also referred to the case of City of Elizabeth vs. Nicholson 
Pavement Co. (97 U. S., 126), in which Judge Bradley had said:— 
His monopoly only continues for the alloted period in any 
event, and it is the interest of the public as well as themselves that 
his invention should be pret and properly tested before a patent 
is granted for it.” Mr. i ty said he had cited this case simply 
to show that the decisions of the Supreme Court had been in line 
with the views which he had been presenting. All the cases 
which had been cited by his brother Betts on the question of delay 
had arisen with reference to inventions capable of immediate com- 
mercial use, and hence had no app icanon to the present case. 
Cases in which the invention had n made in advance of the 
possibility of commercial use were comparatively rare. The prin- 
ciple had been illustrated in the case of McDonald vs. Shepard 
4 F. R., 288), and Johnson vs. Root (1 Fisher, 851). His Honor had 
ollowed substantially the same ruling in the more recent case of 
Harmon vs Struthers, and had gone to the extent of holding that 
even an imperfect embodiment of the invention would not affect 
the right of the inventor to his patent when he got it. Substan- 
tially identical views had been expressed by Judge Wheeler in 
Campbell vs. The Mayor (47 F. R., 515); a case which had been 
commented upon in defendant's brief and cited in complainant's 
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Mr. Christy said he came next to what was alleged to have 
been the first commercial success of the incandescent lamp. It 
had not been Edison's nor Sawyer and Man's success. It had been 
the success of a man who had disclaimed the invention, and hence 
had no right, nor any parties holding under him, to contest this 
invention with Weston. Maxim had been put in interference 
with Sawyer and Man and had been defeated. In that interfer- 
ence he had disclaimed the invention of Weston, and had taken a 
subordinate patent; hence it appeared from the rı cord that Maxim 
had no equities. Mr. Curtis had testified that the Equitable plant 
had been put in upon an understanding that if it worked properly 
and was satisfactory it should be purchased. The test had been 
satisfactory, and for the first time in the history of electric light- 
ing, so far as they knew, a successful lamp had been made and 
put into commercial use; but that success had not dated from the 
first of November, 1880, by any means. It had taken a consider- 
able time to determine whether or not the lamps would stand ; he 
thought it doubtful whether it could have been considered a com- 
mercial success until near the first of January, 1881, if not later. 

The testimony of Curtis had shown how and when it was that 
the United States Company, the present complainant, and 
Weston had come together. All the other parties whose merits 
had been discussed, had been engaged in the business of making 
incandescent lamps, or trying to; Weston’s company had been 
engaged on dynamos, arc-lights and electro-plating machinery. 
Not until the complainant company had acquired a controlling 
interest in the Weston Company, and had taken charge of its 
business, had Weston found himeelf in a position to manufacture 
incandescent lamps in a commercial sense, and then he had done 
it. His Honor would remember this point, when dealing with the 
equities of the parties. The defendants had no equities in this 
matter and never had. They had claimed equities by reason of 
the acts of Sawyer and Man and of Maxim, but such acts had been 
adverse. Maxim had no equity as an independent inventor, be- 
cause over his own signature he had disclaimed the invention now 
in controversy, and had made no effort to introduce it until some- 
thing or other had spurred him up to it. As to the Sawyer and 
Man defenses, he would say in a general way, that their record 
had been a history, and asad history, of efforts, defeats and failures. 
They had tried hard enough, but they had not succeeded. In the 
slang Pa of the day they did not get there.” They had ad- 
mitted that they had never soldalamp. It was not pretended 
by anybody that they ever had. The utmost that Brother Betts 
could say was that they had made one lamp and had sent it to the 
Patent Office. Judge Bradley apparently had not thought that 
the making of one Jamp which had not been used, constituted 
prior use. Mr. Christy then read extracts from Judge Bradley's 
opinion in the McKeesport case (40 F. R., 21), and continued: 
In view of the testimony as to Sawyer and Man, and the findings 
of his Honor Justice Bradley, he thought he might safely pass 
Sawyer and Man, for they had no equity as against Weston. 
They had not solved the problem ; they had not made a commer- 
cially successful lamp at that time and they had not done it yet. 

His brother Betts had said a good deal about Weston having 
kept this invention to himself; that it was very singular if he had 
this great invention that he had not told some one about it. That 
had to do not with any question of fact, but with a question of 
mental philosophy. But he (Mr. Christy) would say that Weston 
did exactly what a man exercising ordinary prudence and good 
business judgment might have been expected to do. He had 
acted wisely in keeping what he had done to himself, so far as he 
could. His brother Betts had said that Mr. Weston was an ex- 
pert in the use of words,” and so was Mr. Quimby; but was it 
any discredit to a witness that he should express himself with ex- 
actness and precision? that he should be able to tell what he 
knows, and to stop when he got to the end of his knowledge? 
Was it any discredit to Quimby that when a question was asked 
as to which he had no recollection, that he should say so? 

(Here the court adjourned to December 11, 1891, 11 a. M., at 
which time the hearing was resumed). 

It had been alleged by defendant—continued Mr. Christy—as 
against Weston, that there had not been sufficient proof as to the. 
dates which he had testified to, to come within the requirements 
which his brother Betts had attempted to apply to it. Where the 
contest was between two patents, the plaintiff owning one and 
the defendant the other, the rule might be as defendant had 
stated, and that was the case which he had stated. But as be- 
tween a patentee and an infringer, no such rule had ever been 
applied to his knowledge, in any court in this country. No pre- 
sumption of law was to be made in favor of the infringer, nor 
could he set up in his own behalf any title under an alleged an- 
ticipating patent not owned by him. When the complainant can 
rebut a prior patent by carrying back his date, he may doit, proving 
it by drawings, models, sketches and conversation, in any man- 
ner satisfactory to the court, as regards the truth of the things to 
be proven. He(Mr. Christy) knew of no casein which a court 
had held that the party charged with infringement was in a 
position to demand that proof adduced in rebuttal should come 
up to any higher standard than that. But whatever the standard 
might be, he contended that Weston met the requirement; that 
he had made a case, as regarded the date of invention, abundantly 
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ample to satisfy his Honor as to the truth of the things as to which 
he had testified. Mr. Christy then read from copious extracts 
from Weston’s testimony, and said he thought his Honor would 
agree with him that it was a story which carried on its face all 
the ear-marks of truth. He also read from the testimony of 
Broadbent and contended that it was in exact accordance in sub- 
stance, if not in detail, with that of Weston. Accordance in de- 
tail might sometimes show signs of collusion between witnesses, 
while substantial identity as regarded substance, omitting de- 
tails, was one of the best tests of the credibility of a witness. 
Broadbent had testified that the new laboratory was ready in 
December, 1877; that he distinctly remembered seeing Mr. 
Weston do these things in the ‘‘church laboratory” before the 
removal to the ‘‘new laboratory.” That was the very time 
Weston had said that he did it ; and that statement of Broadbent 
tallied perfectly with Weston’s recollection, that it was early in 
1878 that he made the removal. There were in the testimony a 
number of what he might have called undesigned coincidences ; 
for example, Mr. Quimby had said that at the time he saw 
Weston’s experiments he was engaged in reissuing some of 
Weston’s older patents. The date of the application of the only 
two reissues which appear at that time, showed that they had 
been filed in Juneand July, 1877. There were a number of other 
unxpected and undesigned coincidences—said Mr. Christy—some 
which he would proceed to point out. He said that he would 
refer to them, not as proving anything of particular value in the 
case, but as showing the truthfulness of the witnesses. It was 
the correlation of undesigned coincidences which contributed 
the most convincing evidence of the substantial truth of the 
testimony. 

Mr. Christy said that he would not take time to argue upon 
the well-settled principle that the first to conceive was the first 
inventor, provided that from the date of conception to the date of 
completion, he exercised reasonable diligence. He thought he 
could show that Weeton had exercised, not merely reasonable 
diligence, but more than reasonable diligence. What was 
diligence? It was diligence in trying. f a man was exer- 
cising reasonable diligence in trying, he was doing all that the 
law required; all that puy required. It did not make any 
difference whether anybody else came in in the meantime or not. 
That could not affect his rights. Weston had testified that his 
invention, as a method of treating carbons for incandescent lamps 
had been completed in 1877. He thought he had shown that that 
was true. That he had then learned how to make a carbon con- 
ductor better, with reference to its use in a lamp. What then was 
there for him to exercise his diligence on from that time? Clearl 
it was to invent a lamp in which he could burn it; and accord- 
ingly they would find, that that was the very thing to which he 
had chiefiy devoted his attention from that time forward. 

Weston did not have a company which was trying to make 
incandescent lamps, as Edison and Maxim and Sawyer-Man had ; 
his company had been engaged in other lines of business, and 
although it was entitled to all his inventions, he had been com- 
pelled to give the manufacturing business the preference. The 
matter of diligence must be judged of by the circumstances under 
which the diligence had tọ be exercised. Mr. Christy then read 
extracts from Mr. Weston’s testimony, describing the duties 
which he had to perform, and the difficulties with which he had 
been obliged to contend. He would repeat that the diligence re- 
quired was the diligence in trying, and he might add, that dili- 
gence in trying sometimes became the greater when exercised in 
view of une ted and unaccountable failure. Weston had 
had a great deal of trouble in getting a satisfactory vacuum pump, 
and he had finally obtained a pump which had given him the de- 

ee of exhaustion he required from the United States Electric 

ighting Company. Mr. Christy added that he had argued a 

many patent cases, but he thought this was as clear and good 

a record of diligence as he had ever presented to his Honor, or to 

any other federal court. He thought Mr. Weston’s rights in the 
matter were unassailable. 

Referring to the alleged anticipation contained in the Despretz 
articie, Mr. Christy said he would call his Honor’s attention to the 
fact that it set forth purely a scientitic experiment. Carbon was 
known to be one of the most refractory substances in nature, and 
the object which Despretz had in view was to destroy the carbon, 
to volatilize it, to convert it into a vapor or gas. He had used the 
highest possible heat he could obtain. He had run against a snag 
in trying to do what he was after. What was that? To volatil- 
ize carbon. Despretz says that the carbon deposited over the 
thread, upon the Sanpa, and upon the whole apparatus in the 
few experiments which he had made. They were all experiment, 
and because they had been experiments they had given nothing 
whatever to the practical arts, for that was the test that the courts 
had applied to all these things. There was no instruction there 
to tell a man that he could get a building-up of the carbon at the 
weak points, and that uniformity of resistance from one end to 
the other, which was the central object of Weston’s invention. 
There had been nothing to teach a skilled electrician or anybody 
else that the result which this invesntion calls for could be ac- 
complished by that experiment—for that is all it was—an experi- 
ment which had been aimed at other purposes, designed for other 
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results, and intended to destroy the thing operated upon, and not 
to improve it. If there was any utility in the use of carburetted 
hydrogen for the treatment of carbons, Despretz had not found 
it out. Neither had he found out that the resistance of the carbon 
could be rendered uniform, nor that carbon which had been so 
treated was of the least value as part of an incandescent electric 
lamp. The Weston application had been rejected on Despretz, 
and had been amended after it had been held that Despretz did 
not anticipate. It had been amended in order to make a more 

accurate statement of the invention. : 

A fact or two in this regard ; not only had the rights of Sawyer 
and Man in this country been reviewed by a judicial tribunal, but 
the significance of Despretz’s experiments had also been passed 
upon in the courts of Great Britain. 

Mr. Christy then read from a decision of Justice Butt and of 
Lord Justice Lindley of the Court of Appeals, and observed that 
while of course decisions in England were not binding on his 
Honor, he nevertheless thought that they were, as Judge McKin- 
non had once put it, “strongly persuasive of the truth of the 
thing decided,” namely, that Despretz had not anticipated the 
patented process. 

As to the law on the subject of use, Mr. Christy said he would 
refer to the case of Colgate vs. Western Union Telegraph, in 
which Mr. Justice Blatchford had held that even though wire had 
been previously covered with gutta-percha, it was not an antici- 
pation, it not appearing that its non-conducting powers had been 
known under tne circumstances and conditions of such prior use. 
As regarded the Scientific American articles describing the Sawyer 
and Man invention, he contended that they were of So higher value 
than the Sawyer and Man patent. They had put forth the claim 
of adverse right, but as Weston had anticipated them on the 
record, it made no difference what they had done in the mean- 
time, especially as the record had shown, and as Judge Bradley 
had said, their lamp had been a failure anyhow. Ten thousand 
failures could not make one success, 

In conclusion Mr. Christy said he would call attention to a few 
other points in defendant’s brief. Defendant had said: ‘‘ There 
is not the slightest evidence that the carbons of the Edison Com- 
pany were of an imperfect character.” Why then had they 
treated them? The very fact that they had treated them showed 
that they had been imperfect or not suitable for use, and that 
they a treated them to make them suitable. 

. Betts here observed that what he meant was that there 
was no proof that the carbons of the Edison Company differed 
in resistance at different points, not that one carbon may not have 
differed from another; but the point which Mr. Christy had 
made with regard to Despretz, that he did not show the building 
up of the carbon to make it of even resistance, was a good point, 
and if the claim had been limited to that Despretz would prob- 
ably not beat it. But if it was limited to that, then he contended 
that there was no proof of infripgement. 

Mr. Christy replied that Despretz had nothing to do with the 
case before his Honor. If Despretz had said that he was trying 
to make an incandescent carbon, and if it had appeared that the 
only difference between Weston’s carbon and Despretz’ carbon 
was that one was stronger than the other, or that one made 
smoke and the other did not, then Mr. Betts’ criticisms might be 
correct. But Despretz gave nothing whatever to the art, and 
hence it did not lis in defendant’s mouth to say that the only dif- 
ferences between Despretz and Weston were differences that they 
did not use. Another point; defendant says—if he correctly 
understood his brother Betts—that the sale of a patent or the 

t of a license under it was putting that invention into 
public use or on sale” within the meaning of the statute. 
No decision to that effect had been cited ; it was like many other 
legal propositions contained in defendant’s brief; no judicial 
opinion could be found to sustain them. He asserted that neither 
the peddling of a patent—not the thing made under it, but the 

atent itself—nor the granting of licenses under it, was a work- 
ing of the invention under the meaning of the act of Congress. 
The statute had specitied four things which were patentable: 
first, any new and useful art that was a process; second, any 
machine“; third, any manufacture — like a poker or a tooth- 
pick—and fourth, any composition of matter.” As he under- 
stood it, public use” related to any or all of them, but more 
particularly to the art or process, and ‘‘on sale” related to ma- 
chines, articles of manufacture and compositions of matter, 
which were the results, the things, the articles patented. A man 
could not create a public use by going round and peddling rights 
under his patent. 

In conclusion Mr. Christy said he would submit to his Honor 
that all the equitable rights which he had started in to talk about 
belonged to the complainant; that the legal rights had come to 
it through Weston, and that defendant had nothing under either, 
and that defendant had wholly failed to show that anybody 
other than Weston and the parties holding under him had any 
legal title whatever. 


Mr. W. L. ADAMS has been appointed secretary und treasurer 
of the Electric Merchandise Co., of Chicago, vice Mr. A. H. Eng- 
lund, resigned. 
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Inventors’ Record. 


CLASSIFIED DIGEST OF ELECTRICAL PATENTS 
ISSUED DECEMBER 29, 1891. 


Accumulators :— 
Secondary-Battery Piate, H. G. Morris and P. G. Salom, 466,188. Filed 
July 3. 1890. ; 
A battery plate consisting of a compound of sulphide of lead from which 
is formed the spongy lead active material. A negative plate composed of a 
compound of sulphide and oxide of lead, and a positive plate consisting of a 
compound of sulphide of lead and lead peroxide. 


Alarms and Signals :— 


Fire or other Alarm, H. M. Browne, 465,829. Filed Dec. 24, 1890. 

An alarm bell having an automatic pneumatic circuit-breaker. 

Means tar Transmitting Signals Electrically, T. A. Edison, 485,971. Filed 
May 23, 1885. 

A system employing elevated induction plates for transmitting signals to 
distant pointa. 

Sional Transmitting Apparatus and System, H. A. Chase, 465,989. Filed 
Ma 1891. 

fy for its object to increase the efficiency and cheapen the cost of con- 
struction and maintenance of a fire-alarm system. 
Signal-Transmitling Mechanism, H. A. Chase, 465,999. Filed July 10, 1891. 

A signal sy: tein for use In connection with a fire-alarm system. 

Electric Siqnaling A ratus, F. W. Cole, 465,991. Filed Jan. 6, 1890. 

Has for its object the sending of signals of different kinds to be received on 
any desired one of several instruments; the signal being always the same 
but hav a different meaning according as it is received upon one or 
another of different instruments. 

Electric Signaling Apparatus, B. J. Noyes, 466,053, Filed Nov. 4, 1890. 

A multiple signal transmitting apparatus operated by a signal wheel. 
Electric Annunciator, F. C. Colville, 466,063. Filed Mar. 26, 1891. 

A small and compact annunciator operated with very little current, 
Annunciator, W. C. Dillman, 466,159. Filed July 10, 1891. 

An electric annunciator for use in connection with speaking tubes. 
Electric Fire. Alarm System, H. E. Jacobs, 466,806. Filed Mar. 23, 1889. 

An electric fire-alarm system comprising an electric signal, a visual sig- 
nal, a thermostat and low-resistance et in circuit with the battery, a 
high-resistance magnet in shunt with said circuit, and a motor for operating 
said signals. 


Clocks :— 
Electric Pendulum Clock, H. Phillips, 466,011. Filed Mar. 11, 1891. 


Condactors, Conduits and Insulators :— 
Covered Electric Conductor, T. L. Reed, 465,888, Filed Nov. 18, 1890. 
Insulator, G. S. Albanese, 465,961. Filed Apr. 8, 1891. 

An insulator in which the line wire is held in position by a bent wire clamp 
on the principle of a bottle stopper. 

Electric Conductor, J. W. Marsh, 466,250. Filed Sept. 30, 1890. 

A conductor consisting of two wires arranged in opposite sides of a non- 
conducting frame and held in position by a perfora strip of fibrous mate- 
rial surrounding both frame and wires. 

Electric Cable, W. A. Connor and J. W. Marsh, 466,268. Filed Feb. 10, 1880. 

A cable . a number of conductors to be used in pairs, the two 


wires of each pair being separated from each other by a greater distance 
than the adjacent wires of aujoining circuits. z 


Distribation :— 


System of Electric Distribution, T. H. Hicks, 465,854. Filed Dec. 26, 1800. 

A system of distribution for high potential alternating currents whereby 
the current is first reduced by a converter to the desired voltage and then 
changed to a continuous current. 


Dynamos and Motors :— 


Electric Machine, T. H. Hicks, 465,858. Filed May 9, 1890. 

Provides means whereby muitipolar e can be made to furnish 
continuous currents of high E. m. r. without dauger of short-circuiting 
between the sections of the commutator, 
Alternating-Current Dynamo, T. H. Hicks, 465,855. Filed Jan. 8, 1891. 

Employs an armature having coils arranged in pairs each coll having con- 
volutions forming a central opening, the two coils of each pair crossing each 
other at the ends of the armature and occupying an arc of its circumference 
equal to the width of two field poles and two field spaces and extending the 
length of the armature. 

Armature Connection for Motors or Generators, T. A. Edison, 465,970. 
Filed Mar. 26, 1801. 

Has for its object to prevent sparking at the commutator at the instant of 
a break in the local circuit. 

1 for Dynamos or Motors, T. A. Edison, 465,978. Filed Mar. 28, 
1 oe 

Claim 8 follows: 

An armature for dynamos or motors consisting of a core wound with two 
wires said wires being connected at intervals and one of said wires only 
being connected to the commutator. 

Alternating Current Dynamo, T. H. Hicks, 465,994. Filed Mar. 9, 1801. 

Somewhat similar to No. 465,855 


1 Device for Electric Motors, W. Baxter, Jr., 466,028. Filed Apr. 
1 


14, 1891. 

Has for its object to obviate the end thrust of a governor applied to a 
motor shaft and to improve the bearing of the contact Pieces actuated by 
the governor. 


Galvanic and Thermo-Electric Batteries: 
Galvanic Battery. S. Miller, 466,177. Filed Oct. 16, 1891. 
Has for its object to provide a primary cell convenient in use, economical 
and very efficient in action. 
Lampe and Appurtenances :— 
CORI Ton ing Apparatus for Incandescent Lights, W. J. Kelly, 406,245. Filed 
A controlling apparatus for scenic effects in theatres, etc. 
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Lamp Socket, J. L. Hinds, 465,238. Filed July 23, 1891. 

Has for ite object the manufacture of a Apio and effective socket pos- 
sessing maximum efficiency and durability, and made at minimum cost. 
Lamp Socket, J. L. aroda ey Filed July 28, 1891. 

Similar in its object to 486,288. 


Lamp Socket, J. L. Hinds, 468,290. Filed July 23, 1891. 
Similar in its object to 465,289. 


Metal Working: 


Sliding Clamp for Electric Welding Apparatus, H. Lemp, 465,866. Filed 
Jan. 19, 1891. 


Art of and Apparatus for Heating Metal Articles by Electricity, E. E. 
Angell, 466,131. Filed Mar. 16, 1891. 
ethod of electrically heating metal articles preparatory to tempering. 

Electric Forge. E. E. Angell, 466,132. Filed Mar. 18, 1891. 
Electric Forge, E. E. Angell, 468.133. Filed Mar. 23, 1891. 
Electric Heating Tool, G. W. Blanchard, 466,266. Filed A 13. 1891. 

An electric heating device consisting of ton having ins handles and 
means for connecting electric conductors to their jaws, for the purpose of 
heating rivets etc. 


Miscellaneous :— 
Door Bell, F. M. Winters, 465,909. Filed June 1, 1891. 
8 of an 18 door bell and aaa i 
oor operated by a small magneto-electric machine o rated by the 
bell pull and connected with lock work: which is used for ringing the bell, 
Electric Cane, A. W. and A. H. Roovers, 465,949. Filed Mar. 18, 1801. 
Lightning Arrester, A. Wurts, 465,958. Filed Oct. 5, 1891. 
nsists of two discharge plates one of which is movable in reference to the 
other; these plates being so located that they will pass at the moment of a 
neutral point in the wave phase of the electromotive force. 
Phonograph, T. A. Edison, 465,972. Filed Nov. 18, 1889. 
Electrical Pyrotechnics, P. C. E. Champion, 485,981. Filed May 15, 1891. 
Cut-Out, H. W. Fisher, 465,983. Filed Mar. 2, 1891. 
A spring-actuated electric cut-out. 
Electrical Switch, G. B. Martratt, 465,997. Filed Dec. 6, 1890. 
Comination of an electric switch with a fusible cut-out. 
Brake for Electric Motors, A. J. Shaw, 465,999. Filed Sept. 21, 1891. 
A magnetic brake. 
Electrically-Operated Elevator, F. E. Herdman, 466,037. Filed Feb. 24, 1891 


meet le 1 85 Meats 8 _ L. Fimpa, 1 Jan. 22, 1891. 

as for its o revent the twisting of the conducting wires 

plug is screwed into e 8 . mhenth 

Electric Game Register for Pool Tables, C. A. Erikson, 466,088. Filed 

Aug. 24, 1891. 

Temperature-Regulating Device for Electrical Circuits, E. 

Filed June 4, 1891. 75 f Weston, 486,087. 
Maintains constant electrical resistance in a circuit despite changes in 

temperature. 

Electric Switch, W. J. Kelly, 466,244. Filed June 29, 1891. 

2 i switch, simple and cheap in construction and efficient 

action. 


Railways and Appliances: 


Electric Railway, J. Emmner, Jr., 465,844. Filed Oct. 30 1890. 
Has for its object to simplify the construction of condult electric railways 
to insure perfect contact and prevent leakage or short circuiting. 
Electric Railway, H. 8. Pruyn, 466,886. Filed June 25, 1890. 
bra strong, light elevated structure which will deaden the sound of passing 
ns. 
1 riot bedi eect ae an sae a Filed May 16, 1891. 
ectrically ac railway switch and means wh 
readily operated by the attendant on the car. e 
Electrically Driven Locomotive, E. H. Morgan, 466,180. Filed Mar. : 
Method of converting an ordinary steam locomotive into one driven by 
electricity by the use of storage batteries. 
Kecir ie Railway Trolley and Support, W. A. Stevens, 466,196. Filed Sept 
Employs a top-bearing trolley wire at one side of the track. 
. or 1 877 M. oe Atwood, pride Filed Jan. 10, 1891. 
rake ac & rack segment en a pini 
shaft of the motor. á N nenen 
Telegraphs :— 
Sistem of Synchronism for Telegraphy, G. A. Cassagnes, 465,882. Filed June 


Maintains synchronism between trailers rotaling`on the 
at two distant stations : | g contact distributers 


ELECTRICITY IN CARCINOMA. 


A PAPER was read some time since before the American 
Electro-Therapeutic Association in Philadelphia, by Robert New- 
man, M. D., of this city, on the cure of cancer by electrical treat- 
ment. This paper has been published by the American Medical 
his Company, of Philadelphia, and is most interesting even to 
a layman. 

To quote the author's opening sentence: “It is a very ungrate- 
ful task to write a paper on the treatment of cancer, while 
simists insist that cancer is incurable and the profession look 
with suspicion on any report of a successful case, and still more 
7 to say that electricity has cured; nevertheless, it 

Dr. Newman then gives his experiences, and cites many in- 
stances to substantiate his statements, with the hope, he says, of 
drawing the attention of electrical experts to the subject, in order 
that some method of treatment may be systematized and perfected. 


Mr. E. E. BOYNTON, electrical engineer, has resigned his 
position with the Elektron M’f’g Co. of Springfield, Mass., and 
aS entered the employ of the Thomson-Houston Electric Co., at 

Inn. 
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TRADE NOTES AND NOVELTIES 
AND MECHANICAL DEPARTMENT. 


If you advertise you will have fewer “ crosses” in 
business than tf you don’t. 


THE DILLON MAST-ARM. 


THIS mast-arm is designed to accomplish two important ends, 
namely, to permit the use of a swinging mast-arm on poles carry- 
ing at the top ordinary lines of electric wires; and to ensure abso- 
lute safety from electric shocks in cleaning and caring for the 


lamp. 

the arm proper, shown in Figs. 1 and 2, consists of a single 
piece of tubing, having a yoke at one end from which the lamp is 
suspended, and a short shaft at the other end, which is mounted 
in bearings in a cast-iron bracket attached to the pole at any 
height desired. 


The ends of the shaft project through the bearing on each side, 
and carry a pair of sleeves which are arranged parallel with the 
main arm. A pair of short arms are mounted in these sleeves so 
as to extend backward past the pole on each side, and are con- 
nected at one end to a central sleeve which slides on the main 
arm. The counter weights are mounted at the free ends of these 
short arms and the whole arrangement is such that a greater or 
less leverage may be given to the weights, so as to counter-balance 
lamps of different weights, by simply adjusting the position of the 
short arms. The arm asa whole is stiffened by means of light 
truss-rods, passing over struts projecting upward from opposite 
sides of the arm. The arm is held extended by the counter 
weights in the usual manner, being prevented from rising too 
high by a rope attached to the arm, passing over a guide pulle 
attached to the pole, and made fast at the lower end to an ordi- 

belaying-cleat. 

n connecting the lamp with the line wire, a pair of wires 
extend from the lamp to a wooden cross-bar arranged near the 
shaft which suppers the arm. These wires are drawn taut and are 
never slackened by the movement of the arm, thus avoiding 
entirely the unsightly appearance of the slack wires used with 
other mast-arms. From the cross-bar the lamp wires extend to a 
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Fig. 3.—DILLON MAST-ARM. 


pair of binding-posts attached to two copper segments mounted on 
the supporting shaft, but insulated therefrom. 

The ends of the line-wire terminate in a pair of binding-posts 
mounted on the bracket which supports the arm, but insulated 
from it, and these binding-posts are attached to a pair of termi- 
nals which rest at their free ends, when the lamp isin position for 
lighting, on the segments to which the lamp wires are connected, 
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as shown in Fig. 8, so that the current passes from one portion of the 
line to the first segment, thence through the lamp and off through 
the other segment to the line again. 

The segments to which the lamp wires are connected are of 
such length that, when the lamp is lowered, they pass out from 
under the line terminals and become wholly disconnected, the 
terminals then resting upon a second pair af like segments. a'ga 
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Fids. 1 AND 2.—DILLON MST. AR. 


mounted on the shaft, but insulated, and connected by a short 
bar cast integral therewith, thus forming a short circuit wholly 
independent of the lamp. By this arrangement. the act of lower- 
ing the lamp for the purpose of trimming, separates it from the 
line circuit, and renders an accident impossible ; and the lamp is 
automatically put in circuit by the raising of the arm. 

This device is manufactured by the Dillon Mast-Arm Co., 126 
S. Pennsylvania street, Indianapolis, Ind. 


A STRIKING PICTURE.—One of the neatest and most novel 
advertising devices is one recently brought out by the Thomson- 
Houston Electric Co. It is composed of a very handsome litho- 
graph picture of the Masonic Temple. in which all the windows 
are cut out, leaving open spaces, which is then placed in a hand- 
some frame supporting several incandescent lamps behind it. 
When the current is turned on, this gives a most beautiful lumi- 
nous effect and shows the building as it appears when the lights 
are running. This company have a picture of the Masonic Temple 
of Chicago arranged in this manner in their Western office on 
Michigan avenue, which is excessively attractive in appearance, 
and which catches the attention of every passer by, 
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THE JOHNSTON DISCONNECTOR FOR ELECTRIC 
RAILWAY CIRCUITS. 


IT is now conceded that the overhead trolley system is the 
most economical and practical method of propelling street cars; 
and while many apparent and a few real objections have been 
made to this system in our large cities, a recent invention of Mr. 
A. Langstaff Johnston, C. E., of Richmond, Va., removes 
all of these real and imaginary objections. It is being introduced 
by the Johnston Safe Automatic Electric Co., of Richmond, Va. 

Mr. Johnston, the inventor, is a well-known civil engineer, an 
associate member of the American Institute of Electrical Engi- 
neers, and a member of the American Society of Civil Engineers. 
He has constructed several of the principal electric railways in 
this country, and has devoted many years to the study of the sub- 
ject. 

It can be truly said that this invention is an important event 
in the progressive development of the electrical trolley system, 
and will popularize the same, as it makes the trolley wire per- 
fectly safe. 

This device, when applied to the trolley wire or any wire bear- 
ing a current of electricity dangerous to life and property, will, 
in the event of the rupture of the wire from any cause, 
thoroughly cut off all electric current, and the wire will fall to 
the ground uncharged and can be handled with impunity. 

It offers special advantage and facility for repairs to any por- 
tion of the electric wire line, without interference with the 
service of any section of the line except that section where repairs 
are to be made, and without in any manner interfering with the 
machinery at the power house, a constant flow of electricity 
being kept up to all other parts of the line by means of the vari- 
ous feed wires. 

It is confidently asserted that this device will be of the great- 
est use to all overhead systems, and a perfect guarantee of safety 
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vice-president of the Thomson-Houston Company, and B. E. 
Sunny, the Western manager, visited Pullman December 81, with 
a view to selecting a location. The grounds were looked over, 
and the advantages of the different sites that might be selected 
discussed, but no choice was made at the time. From its ex- 
tensive interests and its importance, and especially from the 
amount of capital required and controlled by this company it 
will be one of the most important acquisitions to Chicago's already 
large number of industrial institutions. The details have not yet 
been considered, but a general statement is made by one of the 
company that about $500,000 will be expended in buildings and a 
plant and about 500 to 1,000 men will be given employment. The 
concern, should it established here, will manufacture a full line of 
electrical goods, including equipment for electric railroads, and 
will have no connection whatever with the Pullman Company.” 


LUNCHING WITH THE W. 8. HILL CO. 


THOSE of the New York electrical people who were not aware 
that the W. S. Hill Co., of Boston, had opened a branch office in 
this city, were apprised of it in a fetching way, Monday, Jan. 4, by 
a neat invitation signed by the company, requesting the pleasure 
of their presence at an At Home” at the office of the company, 
room 518 Electrical Exchange Building. A handsome lunch was 
prepared for the consumption of the hungry electricians, and 
while chicken salad was being washed down with punch, General 
Manager George H. Poor, Mr. W. S. Hill himself and their New 
York representative, Mr. E. A. Des Marets, stood ready to explain 
to those interested points regarding the Hill motor and Hill 
switches. The Hill motor is remarkable for the comparatively 
small amount of iron used in its construction and its consequent 
small weight, besides a very low speed. Electrical offices in 
lower Broadway, Cortlandt and Liberty streets were generally 
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THE JOHNSTON DISCONNECTOR FOR ELECTRIC RAILWAYS. 


to the public, as by it the current can be cut off on any section of 
the electric line without affecting any other portion thereof. It 
will also prove of great value and convenience in case of fire 
along the line. 

It is applicable to electric light wires or to any heavily-charged 
wire ; or to wires which cross each other, especially where they 
are led off into other wires. 

The instrument is self acting and perfectly simple. If a wire 
breaks in a storm or from any cause, the same may be picked up 
without the slightest fear of receiving a shock, and the wire in- 
stantly repaired without interference with travel on any part of 
the line, except where the break occurs, and there only for a few 
minutes while the broken wire is being reunited. 

The device has been put to a practical test on the Richmond 
and Manchester electric railway line, where it has been in con- 
stant use for some time, and the railway officials say it has proven 
more than satisfactory and accomplishes all that is claimed for it. 
With the trolley wire thus made perfectly safe, and the other ob- 
jections removed by the use of this device, why should not the 
overhead trolley system be used in all cities? 

At least as many as five of the devices per mile are 5 
or wherever a feed-wire is placed, they take the place of the ordi- 
nary insulator and thus prove no additional incumbrance to the 
line. 

As will be seen, the device is simplicity itself. The jaws seen 
in the cut are held together in circuit by the tension of the live 
wire. When that tension ceases by the breaking of the wire, the 
jaws are thrown outward by the recoil of the springs disconnect- 
ing that section until the restoration of live tension pulls them 
into circuit again. 


A THOMSON-HOUSTON FACTORY FOR CHICAGO. 


THE following is from the Chicago Interovcean: 

It is probable that the Thomson-Houston Company will select 
a site and erect a laige factory at Pullman, at least negotiations 
with that end in view have been under way for sume days, with 
every indication of reaching a favorable conclusion within a short 
time. Mr. Pullman, Norman B. Ream, President H. A. Pevear, C. 
A. Coffin, Vice-president, Captain Eugene Griffin, the second 


deserted while the lunch was in progress, and while Mr. Gill had 
a most excellent opportunity of renewing his old acquaintances in 
New York, Messrs. Poor and Des Marets improved their time in 
making new ones. The occasion was also brightened by the 
presence of ladies, 

We believe the W. S. Hill Co. has shown wisdom in opening 
an Office in this city, and we venture to predict for the compan 
the increased and increasing business for 1892 which its eaii 
ties merit and its management would seem to guarantee. 


RECENT SALES OF BALL ENGINES, 


THE Ball Engine Co. of Erie. Pa., reports the following sales : 

Palace Hotel, San Francisco, Cal., one 200 h. p. cross-com- 
pound. H. C. Hawks, Boston, Mass., one 35 h. p. single cylinder. 
The Linderoth Ceramic Co., Chicago, Ill., one 25 h. p. single 
cylinder. Ohio Baking Co., Cleveland, O., one 80 h. p. single 
cylinder. Lawrence Gas and Electric Light Co., New Castle, Pa., 
one 150 h. p. single cylinder. L. H. Goodnow, Fitchburg, Mass., 
one 35 h. p. single cylirder. Attica Electric Light Co., Attica, 
N. Y., one 80 h. p. single cylinder and one 50 h. The Colonial 
Club, New York City, two 59 h. p. single cylinder. Citizens’ 
Electric Light Co., Braddock. Pa., one 150 h. p. single cylinder. 
Youngstown Electric Light Co., Youngstown, O., one ‘850 h. p. 
cross-compound. Pittsburgh and Birmingham Traction Co., 
Pittsburgh, Pa., one 50 h. p. single cylinder. California Electric 
Light Co., San Francisco, Cal., one 300 h. p. cross-compound. 
Sauquit Silk Mfg. Co., Scranton, Pa,, one 85 h. p. single cylinder. 
Claremont Electric Light Co., Claremont, N. H., one 80 h. p. 
single cylinder. Johnstown Electric Light Co., Johnstown, Pa., 
one 200 h. p. single cylinder. Abington and Rockland Electri 
Light Co, North Abington, Mass., one 100 h. p. tandem con 
pound. Edison Gen. Elec. Co., New York, two 50 h p. sing:e 
cylinder. Wrought Iron Casting Co., South Boston, Mass., one 
100 h. p. single cylinder. Cleveland Hardware Co., Cleveland, O., 
one 50 h. p. single cylinder. Union City Electric Light Co, 
Union City. Tenn., one 80 hb. p. single cylinder. Brush Electric 
Light Co., Cleveland, O., one 35 h. p. single cylinder. Loraine 
Electric Light Co., Loraine, O., one 100 h. p. single cylinder. 
Masonic Building, Richmond, Va., two 60 h, p. single cylinder, 
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THE OTIS ELECTRIC PUMP. 


Wrr the marked improvement of the electric motor, and 
rapid extension of electric power lines, there has grown a pop 
demand for electric machinery of all kinds. Principal among 
these is the electric pump. To supply this demand, and to full 
meet the exacting requirements of this service, Otis Brothers 
Co. have just brought out their latest improvement in this class 
of machinery, viz., the “Otis Electric Pump.” 

This pump is constructed to operate upon a novel principle, 
the water being moved with a continuous and unvarying flow, 
entering at the suction, and passing through valved pistons, 
thence out at the discharge. The advantages of this principle of 
action are many ; prominent among which is its entire freedom 
from the shock, jar, or water-hammer ; another is the economy in 
power naturally resulting from the constant motion of the column 
of water, as it does not require as much power to keep a body in 
constant motion as it does to move it with an alternate starting 
and stopping motion. 

Another advantage arising as a natural result of the continuous 
action is the even distribution of the work at all points of the 
revolution of the pump, thereby creating a uniform resistance to 
the action of the electric motor. Besides, the continuous-acting 
principle, upon which all of these pumps are constructed, avoids 
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OTIS ELECTRIC PUMP. 


the noisy and unsteady operation common in steam pumping 
machinery in general. 

For domestic use, and other light services, they are ee 
adapted to supersede all of the old troublesome and objectionable 
devices (with their disagreeable features), such as steam, gas, oil, 
hot air engines, etc., wherever it is possible to connect with the 
lines of the electric lighting or power circuit. 

The pump is automatic in its action. There is placed at the 
tank, and in the electric circuit, a switch, which is operated by 
the action of a float, as it rises and falls with the water; for 
instance, when the tank has filled to the desired height, the float 
acts to cause the switch to break the circuit and stop the pump 
until the water-level is lowered by drawing from the tank ; the 
Toat then descends and causes the switch to again complete the 

ircuit and start the pump, to again fill the tank. 

These pumps are particularly adapted to furnishing water for 
»mestic use, for office buildings, for irrigation, for watering live 
ck, for protection in case of fire, operating elevators, as well as 

+» many other purposes. 
-£ as i ee 
7 CROCKER-WHEELER DIVIDEND. 


\ DIVIDEND of 5 per cent. was paid the stockholders of the 
‘ker-Wheeler Motor Company, Nov. 15th. A reserve fund 
at the same time created, and the balance of the profit was 
aside for this fund. 
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ELECTRIC GAS LIGHTING COMPANY. 
A VERY complete and well-arranged catalogue is that issued 


by the Electric Gas Lighting Company, of 195 Devonshire street, 
Boston. In addition to electric gas lighters of every description, 
the catalogue comprises a very complete assortment of mis- 
cellaneous electrical supplies. 


THE NEW PASS & SEYMOUR WIRING INSULATOR. 


WE illustrate herewith a very interesting new form of wiring 
insulator, from Pass & Seymour, the manufacturers of china for 
electrical purposes, at Syracuse, N. Y. This new insulator does 
away with the unsightly “ tie wire” and does not injure the insu- 
lation or make any short kinks in the wire. It will be noticed 
that the wire passes through the centre of the insulator. This 
effectually prevents the insulator from turning and throwing 
slack into the wire, as is the case when the wire is fastened to the 
side of the insulator. The screw required to fasten it is less than 
half the length required for other insulators of this class, and 
when the wire is in position it is hid. Wiring can be done very 
rapidly with it. The insulators are fastened to the ceiling, the - 


Pass & SEYMOUR WIRING INSULATOR. 


wire is 
under 

The wire is also held a go > : > 
vents the deposit of dust. Such an insulator as this is destined to 


under one ug and drawn taut, and then passed 
e other lug, the slight bend in the wire holding it taut. 
distance from the ceiling, which pre- 


enjoy a large sale. 


NEW ENGLAND NOTES. 


Tae WAINWRIGHT M’'r'a Co. OF MASSACHUSETTS report the 
following sales during the past month: Grand Trunk R’y of 
Canada, one 600 h. p.; Powers Hotel, Rochester, N. Y., two 
heaters, 800 h. p.; Barnett & Record, Minneapolis, Minn., two 
heaters, 350 h. p.; Pomeroy & Middleport Electric Co., Pomeroy. 
O., one heater, 125 h. p.; Goshen Electric Light Co., Goshen, N. V., 
one heater, 125 h. p.; Newport News Electric Light Co., Newport 
News, Va, one heater, 200 h. p.; Wilmington City R’y Co., Wil- 
mington, Del., one heater, 1,000 h. p.; Fraser & Chalmers, Chi- 
cago, Ill., 1 heater, 800 h. p.; American Spool, Bobbin & Shuttle 
Co., Boston, one heater, 150 h. p.; Derby Street R’y Co., Derby, 
Conn., one heater, 125 h. p.; Russell & Co., Massillon, O., seven 
heaters, 885 h. P.; Pittsburgh, Allegheny & Monongahela Trac- 
tion Co., Pittsburgh, Pa., one heater, 400 h. p.; Buckeye popne 
Co., Salem, O., three heaters, 280 h. p.; Stearns Mfg Co., e 
Pa., one heater, 100 h. p.; Mount Morris Electric Tahi Co., New 
York, N. Y., one heater, 200 h. p.; Mahoney, Shenandoah, Girard- 
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ville & Ashland Street R’y Co., Rappahannoek. Pa., one heater, 
200 h. p.; Johnson Wheel Co., Freeport, Ill., one heater, 100 h. p.: 
Geo. F. Blake M’f’g Co., E. Cambridge, Mass., 3 heaters, 210 h. p.; 
Montana Electric R’y Co., Helena, Mont., one heater, 250 h. p.; 
Hughes Steam Pump Co., Cleveland, O., 3 heaters, 180 h. p.; 
Edward Simon & Bros., Newark, N. J., 1 heater, 100 h. p.; 
Arbuckle, Ryan & Co., Toledo, O., 8 heaters, 285 h. p.; Phoenix 
Iron Works Co., Meadville, Pa., 1 heater, 500 h. p., and 35 small 
heaters amounting to 1,550 h. p. Among the sales of expansion 
joints the following large orders appear : Pabst Brewing Co., Mil- 
waukee, Wis., 91 joints ; Delaware, Lackawanna & Western R’y, 
Jersey City, N. J., 14 joints; Grant Locomotive Works, Chicago, 
III., 12 joints; Blue Island Engine & Steam Heating Co., Blue 
Island, III., 3 joints; New York Central & H. R. R., New 
York, N. Y., 4 joints; U. S. Government cruiser, Detroit,” 2 
joints; U. S. Government cruiser, ‘‘Montgomery,”2 joints. 


THE ELECTRIC Gas LIGHTING COMPANY, of Boston, are out this 
ear again with another interesting catalogue, replete with useful 
devices for the electrical trade. The frontispiece, this year, is a 
masterpiece of art, and if one were to deduce any moral there- 
from, it would be that the Electric Gas Lighting Company were 
doing a very driving business, with a good charioteer at the 


reins. The catalogue embraces, as usual, all the various forms of gas 


lighting apparatus, hand and automatic, with their various at- 
tachments in the way of switches, cut-outs, keys, etc. Samson, 
their never-failing champion in the battery line, comes in for his 
usual share of attention, and is rated as a formidable opponent to 
all rivals. Electric bells of all kinds, annunciators, including the 
‘‘ Tirrell” gravity drop, next receive attention, the new Hub“ 
needle indicator, designed for less expensive work, being also well 
described. All kinds of push buttons and pulls are next set forth, 
and then follows the Thaxter electric lock, the W. T. door opener, 
battery supplies, various instruments, tools, alarm clocks, tele- 
graph instruments, etc., electric light supplies and other useful 
commodities. The Porter electric motor is also given consider- 
able prominence, which it has well merited, having achieved a 
wide and favorable reputation for itself since its introduction 
little more than six months ago. Lastly, there is enclosed a sheet 
giving a full list of discounts, so that the exact price of any article 
enumerated in the catalogue can be readily and easily deduced. 


THE HOLTZER CABOT ELECTRIC COMPANY, of Boston, have 
recently issued their new catalogue for 1892, embracing a number 
of novelties introduced by them ın the past year. The catalogue 
commences with their well-known jack- e switches, single and 
double pole from 80 to 1,000 amperes; and special mention is made 
of their switch with movable connections, specially adapted to 
motor work. This company are also making a specialty of slate 
switchboards, specially for central station work, and they are 
present building a very 7 0 aud complete one for the 
Brookline Gas & Electric Light Company, of Brookline, Mass. 
The catalogue illustrates their well-known pressure indicators, 
automatic controllers, switches, cut-outs, magneto testing 
machines of special design, sockets, the H. C. ceiling rosette, in- 
sulators, insulating joints, and all kinds of fixtures of their own 
manufacture. The new “ Bonnie Breeze” fan motor, brought 
out during the past year, deserves special mention. There is also 
a most complete list of tested fuse links and fuse wire, for electric 
light, power and railway work. Besides these specialties, the 
catalogue contains a list of numerous articles for which the 
Holtzer-Cabot Company are agents, and concludes with very use- 
ful and comprehensive tables of dimensions, resistances, carrying 
capacities and bales Sak of commercial wire, carefully compiled b 
their electrician, Mr. J. Harly Craig. Altogether it is a book well 
worth preserving. 

THE JEWELL BELTING Company, of Hartford, Conn., have just 
completed a sixty-inch double belt, 185 feet long, for the Newark 
Rapid Transit Company, of Newark, N. J., which is one of the 
handsomest belts that they have ever made. This company have 
had orders for eighteen belts, double and three-ply, within the 
last month, a large proportion of them for electric light and 
power work, of which the following is a list: 100 feet of 42 inch 
double, 190 feet of 82-inch double, 135 feet 60-inch double, 69 feet 
of 80-inch double, 79 feet of 80-inch double, 115 feet 30-inch 
double, two belts 103 feet each of 48-inch three ply, 115 feet of 
48-inch double, 115 feet of 48-inch double, 40 feet of 48-inch 
double, 90 feet of 30-inch double, 86 feet 82-inch double, 88 feet 
82-inch double, 111 feet of 30-inch double, 57 feet 80-inch double, 
128 feet 40-inch three-ply. The Jewell Belting Com are pay- 
ing special attention to the exacting requirements of belts for dy- 
namos and power generators. They put in the very best of 
material, and have achieved a well-earned success. Their driv- 
ing belt department is full of work, both for wide and narrow 
belts, and they are now better equipped than ever to turn out the 
best of work in the shortest possible space of time. 


THE NEW ENGLAND BUTT Company, of Providence, R. I., report 
very satisfactory business during the past year, with a marked 
increase of export trade both to Europe and South America. Dur- 


ing the year they have brought out several novelties in braiding 
and winding machinery, and at present business is quite brisk in 
all its departments. 
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THE CONSOLIDATED ELECTRIC MOTOR COMPANY, of Boston, have 
secured the control of the Hubbell portable primary battery, the 
invention of Mr. Charles J. Hubbell, of New York. This small 
battery derives its power from zinc and carbon, using the ordinary 
dilute sulphuric acid. The carbon is connected, however, to the 
bottom of the battery and the zinc is connected at its central point, 
by which, it is claimed, a much greater current is obtainable. 


Four of these cells will light up a small lantern, while 8 will run a 


10 c. p. lamp continuously for 12 hours, or will run a sewing- 
machine or fan. The battery several novel features, and 
is extremely clean and free from smell. The Consolidated Com- 
pany intend putting them on the market at an early date. 


THE EDDY ELECTRIC MANUFACTURING COMPANY, of Windsor, 
Conn., have installed a power plant of of 885 h. p. in the factory 
of the Encaustic Tiling Company, at Zanesville, Ohio. This plant 
embraces two generators of 100 h. p. each, driven by Jewell belts 
from a New York Steam Safety Company, engine, and 12 motors 
varying from 5 to 35 h. p. distributed in different parts of the 
factory. They have also installed a 50h. p. generator and seven 
motors driving Blackman ventilating fans in the New York 
State Capitol at Albany, N. Y., and have installed a central power 
station at Kalamazoo, Mich., consisting of a 60 h. p. generator 
and 80 h. p. in motors. 


THE HART AND HEGEMAN MANUFACTURING COMPANY, of Hart- 
ford, Conn., have recently become incorporated with a paid-up 
capital of $21,000. Mr. G. W. Hart is president, Mr. G 8. Hege- 
man, vice-president, and Mr. A. H. Pease has been appointed 
treasurer. Mr. Pease is a new-comer to the company, but is well 
known in Hartford and vicinity as a bright and pushing business 
man, and he will form a valuable acquisition to the company. 
They will continue to manufacture the Hart switches in all sizes 
up to 100 amperes, and it is gratifying to learn that their business 
has largely increased and prospered since they came to the East 
to manufacture. 


THE AMERICAN CIRCULAR LOOM COMHANY, of Boston, manu- 
facturers of the well-known ‘‘ canvas jacket” insulation, have a 
neat little folder descriptive of their new flexible conduit, designed 
for the interior wiring of buildings, one of which every electrical 
engineer ought to possess. This conduit can be arpaa on reels 
in any lengths, does not require any jointing, and owing to its 
flexibility can be easily fit to any existing irregularity of sur- 
face. Itis well worth a careful inspection, and will be found to 
save a great deal of time and labor in the conduiting of 
buildings. 

Mr. GEORGE E. CLAFLIN, of the Franklin Electric Company, of 
Kansas City, Mo., was in the city this week renewing many old 
rae and looking after the interests of his company in the 

t. 


NEW YORK NOTES, 


Oris Bros. & Co., the well-known manufacturers of passenger 
and freight elevators, have just completed a somewhat novel 
piece of work for the new cable road in this city. The car-house 
at 129 8d avenue has been equipped with a very large elevator to 
be used in raising the cars from the tracks to the 1st and 2d 
floors. The dimensions of the elevator platform are 44 ft. 10 in. x 
10 ft. with a Se peed of 30,000 lbs. Otis Bros. & Co. are making 
a specialty of electric elevator installations. 


BUFFALO, N. Y.—The specifications for the new building of J. 
N. Adam, of Buffalo, N. Y., call specially for the installation of 
90 Ward arc lamps. The electrical equipment will be a very large 
incandescent plant. When complete this will be the largest and 
best lighted drygoods house in the city of Buffalo. The Electric 
Construction and Supply Co. have lately been receiving a large 
number of Ward lamp orders since the beginning of the year. 


THE ENGINEERING EQUIPMENT COMPANY, Of this city, have , 
fected arrangements with the Syracuse Tube Co. whereby t 
are to control the entire sales in the Atlantic Seaboard State 
their ‘‘tubular” or pipe poles for street railway use. The fa 
ties of the factories have been increased at least double th 
former capacity, thus ensuring the prompt filling of all orders. 


Mr. H. D. EMERSON, of the 5 Engineering Co., C 

cinnati, was in town last week. e reports that the comp: 

has more engineering work on hand than it can attend to. 
Pror. J. P. BARRETT, chief of the Department of Electricit 


of the World’s Columbian Exposition, spent a few days in the 
last week. His visit was entirely of a personal nature. 


Departmental items of Electric Light, Elec. 
Railways, Electric Power, Telegraph, Teleph: 
New Hotels, New Buildings, Apparatus Wan 
Miscellaneous, etc., will be found in the advert. 


pages. 
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AMERICA’S PART IN THE DISCOVERY OF MAG- 
NETO-ELECTRICITY—A STUDY OF THE WORK 
OF FARADAY AND HENRY.—II. 


g ET us now return to the great discovery which 
is the subject of our story. The permanent 
artificial steel magnet, up to this time the sole 
instrumentality available for interrogating 
Nature in regard to the point in question, is, 
as we know, always a magnet. Steel once endowed with 
magnetism, retains it, at least 
in some degree, forever, but 
soft iron has no such capacity. 
The electromagnet of soft iron 
remains a magnet only so long 
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as the electric current travers- ANAN 

es the wire encircling its core. A A ty 

The electric current is its vital <= © 8 
principle; when this ceases its => 
magnetism dies, Springing to Æ = 
intense life in an instant; ass == = S 

. : > = 

quickly losing almost every => -= 
vestige of energy, these mag- =- = 
nets of Henry, not only by = == 
their enormous power, by their , 
ready capacity for instant U. 0 „e 
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change, were well calculated 
to betray the great secret which 
Nature had hitherto so jealous- 
ly hidden from philosophic 
eyes. 

If electricity can produce 
magnetism, may not magnet- 
ism produce patel Surely \ 
this was but a natural question EN 
for Henry to ask. He had 8 
compelled electricity to endow N 
his magnets with their great 
force ; could he do the reverse 
—compel these, his wonderful 
children, to produce the elec- 
tricity to which they owed their existence? Early in 
the making of the magnets the question, he says, oc- 
curred to him. Let us stand beside him, as he actually 
asks the question and is answered. He is in that same 
room in the Albany Academy ; the room which is at 
his disposal only during vacation. His quantity magnet 
stands there in its frame. A dead mass of iron, and 
copper and wood, it is as it stands, but Henry has only 
to dip the plates of copper and zinc, attached to the 
ends of its wires, into a tumbler of acidulated water, 
and the electric current will endow with magnetism not 
only the iron horseshoe but the armature clinging to its 


poles. Around the middle of this armature, Henry ARRANGEMENT oF APPARA- 
TUS IN HENRY'S CRUCIAL 
EXPERIMENT OF AUGUST, 
1830, IN WHICH ELECTRIC- 
ITY WAS FIRST PRODUCED 
FROM MAGNETISM, 


winds a thin copper wire, the ends of which he 
connects with the coil of a galvanometer, forty feet 
away. Now if this magnet can produce electricity it 
will, when awakened tọ life, produce electricity in this 
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wire, and the sensitive galvanometer will betray its pres- 
ence ; its needle will swerve. He holds the metal plates 
suspended over the tumbler ; his assistant intently watches 
the distant needle. What a moment of interest, as he 
stands there ready to ask the momentous question ! He 
was of an especially reverent nature ; he was accustomed 
at such times to pause a moment and say to hìmself : ‘‘I 
am about to ask a question of God.” The plates are drop- 
ped into the tumbler ; the electric current begins—the 
magnet is instinct with living power, and it does produce 
electricity in the wire around its armature, for see—the 
needle of the galvanometer swerves. The question is 
answered Magnetism can produce electricity, but—most 
important but—only at the instant of the making and 
breaking of its galvanic circuit. The gnome has at last 
been caught at work; the great problem of electrical 
science is solved. 

There is no lack of evidence, as we shall hereafter see, to 
show that the experiment we have described was actually 
made in the month of August, 1830. 

We have given it as the one by which the problem was 
solved, but, in fact this was not the first experiment on the 
part of Henry, which, when properly interpreted, demon- 
strated the same thing. 

It was in truth but a logical sequence of results which had 
been previously obtained. It occurred ina series of experi- 
ments made by Henry to investigate a curious phenomenon 
which had been observed by him a year earlier, in August, 
1829. He was at that time, in this very room, testing the 
lifting power of his magnets with different lengths of wire. 
He had stretched around its bare walls, one-fifth of a mile 
of copper wire, and had made a discovery fraught with 
momentous results ; the discovery that by connecting his 
“intensity magnet“ with an “ intensity battery,” he could 
make the subtle electric force effective to do mechanical 
work at any required distance. He had in fact made the 
actual combination which constitutes the electric telegraph 
of to-day, wherever found and under whatever name; 
the telegraph, which had been hitherto pronounced im- 
possible by the scientific world, by reasor. of-the seemingly 
inherent incapacity of the, electric? current v0 generate 

magnetism at a distance. He mad - his inagfet, excited 
by the intensity battery through that 
‘long wire around the rovn; ring a 
little bell to ahnounce that the elec- 
tric telegraph was an accomplished 
fact ; and then the time came, when 
as usual, he was compelled to give 
up the room. Many times, during 
the busy years that followed, Henry 
rang his little bell, by means of the 
electric current, for the edification of 
the Academy students. He was 
deeply interested in the experiments 
which led to this important result, 
but in the course of them a brilliant 
and unexpected spark had flashed 
under his eyes from a break in the 
circuit of a long coiled wire, with 
which he had united the opposite 
poles of his battery. Nature, like a 
coy maiden, had lifted her veil for 
a moment to lure him in a different 
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direction, and so it happened that when vacation came 
round again in August, 1830, he had taken up the investi- 
gation of this new phenomenon, which he called “ electri- 
cal self-induction in a long helical wire connecting the 
poles of a galvanic battery.“ 

It was in the prosecution of this new series of researches 
that Henry obtained, as we have related, the phenomenon 
of magnetic electricity. From the self-induced currents 
in his long coiled wire to the production of electricity by 
his magnet, was only a natural and logical step. Henry, 
from the first, had considered the two phenomena as mani- 
festations of one and the same principle, and later re- 
ferred to them as such, in his paper on the subject in Silli- 


Copyright in Te Century Magazine, 


April, 1888, by THE Century Co. 


HENRY’S DEMONSTRATION OF THE PRINCIPLE OF THE ELECTRO- 
MAGNETIC TELEGRAPH, 1829. 


man’s Journal. The world of science has of late years 
come to the same conclusion. In view of this fact, we 
may say that the discovery of magneto-electricity was 
really made by Henry in 1829, when he first obtained 
sparks from the inductive action of the extra current. 
Many other important results were obtained, which can- 
not be enumerated here, but the inexorable first of Sep- 
tember came all too quickly; the academic year of tread- 
mill work ; of drilling noisy boys from the rising until the 
setting of the sun—almost literally, since one of his classes 
assembled at six in the morning. And so we come down 
to August, 1831—the August we have dwelt upon so per- 
sistently, and very interesting it is now to see what Henry 
was doing, when Faraday, far away across the sea, is about 
to enter upon his great work. Spurred to enthusiasm by 
the brilliant results of the labors of the past year, Henry, 
to use his own words, is “ making preparation for an ex- 
haustive series of experiments upon the identity of elec- 
tricity and magnetism,” and is constructing for the pur- 
pose ea still larger „magnet. But he is not only making 
this farger wagner, e hàs -cdréstructed a great reel“ 
wound with- d. mile af. wire; ; With the magnet we saw 
him using: and the wire around its armature, he had been 
able. 40. md a nezdle Forty feet dWway. What is he doing 
with this larger magnet and thik great reel of a mile of 
wire? He is making an instrument capable of powerful 
work. Now look at the picture of a modern “dynamo.” 
What is its essential feature? A reel, wound closely 
with wire, made to revolve within the influence of a great 


gaa tah 
e do not know in what way Henry intended to revolve 
his reel within the influence of his magnet, but this does 
not matter. What he is doing in these August days of 
1831, is literally making a dynamo, in the modern accepta- 
tion of the term. Surely, it was not too much to 
say that Henry was already almost lost to eight in 
this particular path in which Faraday is only just 
about to enter. But the first of September came too soon 
for the completion of his preparations. His room must be 
given up, as usual, for the ordinary requirements of the 
Academy. 

The great magnet must remain unfinished, and all ex- 


13. This constitutes the discovery or the extra curreut inade vy henry in 
1829, by Faraday in the summer of 1531. M. A. H. 
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periments must cease, not to be resumed until the last 
two weeks of June, 1832. A glimpse we have of 
the unfinished magnet standing in Henry’s room, in a 
letter, yellow with age, written by him to Prof. Cleveland, 
under date Albany, November 6, 1831 : 


I have lately had forged a large horseshoe weighing 101 Ibs. 
which I intend fitting up for some contemplated experiments in 
the identity of electricity and magnetism. It will be more power- 
ful than anv heretofore made. being almost double the weight of 
the Yale College magnet (59% lbs). 


Prof. Silliman hears of the new magnet and writes March 
5, 1832, from New Haven to Henry : 


“ I have been told that you have constructed a larger galvanic 
magnet than those of which notices have been published. I write 
to inquire if there is anything that you would like to have pub- 
lished in the American Journal for April, as to any extension or 
new application of your discovery. Iam informed that you have 
applied it to the separation of fragments of magnetic iron from 
the mixtures of other things.” !“ 


And Henry in his reply of March 28th, 1832, says: 


In answer to your inquiries as to my further experiments in 
magnetism, I have little definite to communicate at the present 
time. I have not entirely abandoned the subject, but have been 
prevented by circumstances from prosecuting a series of experi- 
ments, which were commenced on a very extensive plan. I had 
partially finished a magnet much larger than any before made, 
and have constructed a kind of reel on which more than a mile of 
copper wire was wound. I was obliged to abandon the experi- 
ments on account of the room in which my apparatus was erected 
being’ wanted for the use of the Academy, and it has not been 
convenient to me to resume them during the winter.” 


Other yellow letters tell of the varied occupations of 
Henry’s busy life, which allowed no place for the intensely 
interesting researches, commenced on so grand a scale and 
interrupted so opportunely. They were, as we have said, 
resumed in the latter part of the following June. What 
was it that set Henry at work at that time? A para- 
graph in a periodical, announcing that Faraday too had 
made the great discovery that magnetism could produce 
electricity. The notice was brief; it showed that elec- 
tricity in one wire might be made to generate electricity 
by induction in another wire, and it gave this experiment : 


In a coil of wire a permanent magnet was inserted, and Fara- 
day found that electricity was produced in the wire when the 
magnet was inserted in the coil, and when it was withdrawn.” 


A MODERN DYNAMO ELECTRIC MACHINE, 


Was this the experiment; the one by means of which 
Faraday made the discovery? We shall see. It should 


14. It is a matter of more than casual interest, that this, the earliest indus- 
trial application of Henry's electromagnet, should have been the means or 
directly bringing about the rotary electric motor, as we have it to-day. 
It was at the Penfield Iron Works, near Crown Point, Lake Champlain, N. V. 
and the village at that place still bears the name Port Henry, given to it at that 
time in honor of the philosopher. In THE ELECTRICAL ENGINEER of Jan. 7, 1891, 
the story of the visit of the Vermont blacksmith, Thomas Davenport, to the Pen- 
field Works, and how he was led to purchase the Henry magnet and to employ it 
in the construction of an electric motor, has been graphically told by 
Franklin L. Pope. Itis worthy of note. also. that the separation of the constitu- 
ents of pulverized iron ore by means of magnetism, has within the last year or 
two attracted great attention, and seems likely to become of vast industrial 
importance. [EDIToR. 
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be remembered that this notice conveyed to Henry all the 
knowledge he had of Faraday’s efforts. It impressed 
upon him the immediate importance of publishing his own 
results. Although the notice of Faraday’s experiment had 
been published in April, it did not come under Henry’s 
eyes until the following June. He thereupon immediately 
set to work; repeated the experiments mentioned in 
the notice, added some others of his own, and hastily 
prepared a paper for the July number of Silliman’s 
Journal, giving a fact much to be regretted—only a few of 
the many interesting and important results he had obtained. 


THE PRACTICAL MANAGEMENT OF DYNAMOS AND 
MOTORS.—II. 


Cuar. IL—Continued. 


The Various Kinds of Circuits on which dy- 
namos and motors are commonly used, and the best type 
of machine in each case, is as follows: 


CONSTANT POTENTIAL. 


(Circuits on which potential or voltage is kept constant, ma- 
chines, lamps, etc., run in parallel.) 


uits D M 
intended for— Potential. should be— should’ nes 
110 volts Plain shunt 
Incandescent (2-wire sys.) or Plain shunt 
lighting 220 volts compound wound. 
(3-wire sys.) woun 
; ae ; Series wound 
Electric railway. Plain shunt or ; 

Power circuits... 500 volts. compound gen agen d 

wound uny wou 
; for stationary. 


CONSTANT CURRENT. 


(Circuits on which current or amperes are kept constant, machines, 
lamps, etc., run in series.) 


Circuits Current Dynamo Motor 
intended for— in Amperes. should be— should be— 
Arc lighting.... ) 5 Series wound | Series wound 
pa with current with speed 
Power circuits.. 18 regulator. regulator. 
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FId. 1.—BASE FRAME. 


The above suggestions as to selecting a dynamo or motor 
may be followed when it is possible to make only a general 
examination of the machine, or even in cases where it is 
only possible to obtain a drawing or description of it. If 
it is desired to make a complete investigation of the ma- 
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chine, it is, of course, necessary to make a thorough test 
and measure exactly its various constants. This can be 
done as completely as may be required by following the 
Directions for Testing, which are given in another chapter. 

A satisfactory test cannot usually be made, however, until 
after the machine is set up in place; and, moreover, it is 
not generally necessary if the machine is obtained from a 
reputable source. 


Cuar. III. 
DIRECTIONS FOR INSTALLING DYNAMOS AND MOTORS. 


Setting up.—tThe place selected for a dynamo or 
motor should be dry, clean, cool, away from all pipes if 
possible, where the machine is in plain sight and is easily 


— 


Fia. 2.—SLING FOR HANDLING ARMATURE. 


accessible and taken care of. Avoid particularly any dusty, 
wet or hot location. Any place near which grinding, 
filing, turning or similar work is likely to be done, is very 
undesirable for a dynamo or motor, as the dust and chips 
produced are liable to injure the bearings, commutator and 
Insulation of the machine. A firm and level foundation 
should be provided in any case, and larger machines of 20 
h. p. or more should be set on solid stone, brick or timber 
foundations. It is well, particularly in the case of high- 
voltage machines, to have them placed upon an insulating 
base-frame of wood, the pores of which should be filled 
with paraffine or well varnished to keep out moisture. If 
a wooden belt-tightening base is used this will answer the 
purpose, but if iron tracks are used they should be placed 
on a wooden base-frame. Fig. 1. 

In unpacking and putting the machines together the 
greatest possible care should be used in avoiding the least 
injury to any part, in scrupulously cleaning each part 
and in putting the paris together in exactly the right way. 
This care is particularly important with regard to the shaft, 
bearings, magnetic joints and electrical connections from 
which every particle of grit, dust, chips of metal, &c., 
should be removed. It is very desirable to have machinery 
put together by a person thoroughly familiar with its con- 
struction, and in the absence of such a person no one 
should attempt it without at least a drawing or photograph 
of the complete machine as a guide. An exception may be 
made to this rule if the machine is very simple and the 
way to put it together is perfectly obvious, but in no event 
should the installation or management of machinery be 
left to guess-work. The armature should be handled with 
the greatest possible care in order to avoid injury to the 
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wires and their insulation, as well as tothe commutator and 
shaft. Handle and support the armature as far as possible 
by the shaft and avoid any strain on the armature body or 
commutator. If it is necessary to lay the armature on the 
ground, interpose a pad of cloth, but it is much better to 
rest the shaft on two wooden horses or other supports. A 
convenient form of sling for handling armatures is shown 
in Fig. 2. 


Pulleys.—A dynamo or motor is usually furnished by 
the maker with a pulley suited to it. In the case of a 
dynamo, do not use a smaller pulley, and with a motor do 
not use a larger one without consulting a competent elec- 
trical engineer. The size of pulley required on the other 
machine or counter-shaft to which the given machine is to 
be connected is found by multiplying the revolutions per 
minute of the dynamo or motor by the diameter of its 
pulley expressed in inches and dividing by the revolutions 
per minute required of the other shaft, which gives diame- 
ter of pulley in inches. The proper speed for a dynamo or 
motor should always be obtained from its manufacturers, 
and this speed should not be departed from without their 
approval. <A simple rule for determining the sizes and 
speeds in any belt or gear transmission is that the speed of 
one pulley or gear wheel multiplied by its diameter must 
be equal to the speed of the other multiplied by its diame- 


Fic. 8.—METHOD OF LACING A BELT. 


ter. An allowance should be made of one or two per cent. 
loss of speed in the driven pulley owing to the slip of the 
belt. In fact, the usual result is that the speed actually 
obtained in practice is less than is expected and this often 
makes a change of pulleys necessary. 


Belting.—The kind of belting selected is somewhat a 
matter of taste but “light double” leather belting is ap- 
plicable to most cases and is generally satisfactory. The 
width of belting is usually made about half an inch less 
than the face of the pulley on the dynamo or motor. The 
common rule for determining width of belt is that 
„single“ belt will transmit 1 h. p. for each inch in width 
at a speed of 1,000 feet per minute. Ifthe speed is greater 
or lese, the power is correspondingly increased or decreased. 

This is based upon the condition that the belt is in con- 
tact with the pulley around half its circumference or 180°. 
If the arc of contact is less than half a circle the power 
transmitted is less, as shown in the accompanying table: 


Arc of contact | Fraction of | Power trans- 
of belt. circle. mitted, C. 
180° V4 1.00 
15744 17 .92 
185 8 a 
112K ó ; 

** 64 
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The complete formula is, therefore, H. P. = — 5000 £ 
that is, the horse-power transmitted by a belt is equal to 
the width of belt in inches (w) multiplied by the speed of 
belt in feet per minute (s) and by the figure depending 
upon the arc of contact (c) and divided by 1000. For 
example, a belt six inches wide traveling at 1,500 feet per 
minute and touching three-eighths of the circumference of 
the pulley will transmit : 


OK 1500 X -8f T500 _ 7.56 h. p. 

1000 1000 
“Double” belting is expected to transmit twice and 
“light double” one and one-half times as much power as 
single“ belting. 

The smooth side of a belt should be run against the pul- 
ley as it transmits more power and wears better. An end- 
less belt should be used for dynamos and motors since the 
usually run at high speeds. tf an endless belt is not used, 
the joint should be very carefully laced so as to make it as 
straight and smooth as possible. In lacing belts, two rows 
of oval holes should be made with a punch as indicated in 
the diagram, Fig. 3. The nearest hole should be three- 
quarters inch from the side, and the first row seven-eighths 
inch from the end, and the second row 1? inch from the end 
of the belt. In large belts these distances should be a little 
greater. A regular belt lacing (a strong, pliable strip of 
leather) should be used, beginning in the middle holes and 
being careful to have lacing straight on the side next to the 
pulley, the diagonal parts being on the other side. A six- 
inch belt should have seven holes on each part; other widths 
in proportion. Be very careful to measure correctly the 
length of belt required, as it is very awkward to have it 
too short or even too long if it be an endless belt. If the 
machine has a belt tightener, measure for belt when position 
of tightener makes belt the shortest in order to allow for 
stretch, which is considerable in some belts. 

Avoid short or vertical belts as they are much more apt 
to slip than long or horizontal ones. If it is absolutely 
necessary to connect pulleys at different levels, make the 
belt as nearly horizontal as possible. The distance between 
the centres of two belt-connected pulleys should be at least 
three times the diameter of the larger pulley, and it may 
well be four times if the space permits. 

Make belt just tight enough to avoid slipping without 
straining the shaft or bearings. A new belt will not carry 
as much power as one which has been properly used for a 
few months, 

The dynamo or motor shaft and the shaft to which it is 
to be belted should be placed exactly parallel and the 
centres of the two pulleys should be exactly opposite each 
other in a straight line perpendicular to the shafts. The 
machine should then be turned slowly by hand to see if the 
belt tends to run to one side of pulley, in which case the 
machine should be slightly moved until the belt runsin the 
middle of the pulleys and does not tend to work to one 
side. 


PRIMARY BATTERY LIGHTING. 


THE subject of lighting a small private house with a 
primary battery is treated in Cosmos by M. de Contades 
in a somewhat novel way, illustrated in detail. The writer 
describes, apparently from an existing installation, an ar- 
rangement for charging secondary batteries from two 
large sulphate of copper cells with an automatic switch for 
cutting the secondaries into series. These light 10 abe 
each of .5 ampere, at 50 volts, for seven hours a day. The 
capacity of the charging cell, working for the other 17 
hours, is 1,020 ampere-hours. 
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BERLINER “ ELECTRODES.” 


BY 


Havine just received, amongst others, a copy of the 
patent of Mr, Chas. Cuttriss, No. 464,959, for a telephone 
transmitter, sans “electrodes,” my attention is attracted 
to the scope of his first claim and its relations to certain 
early forms of transmitters. 

The matter seems to be the more worthy of remark, 
since such a type of instrument has been editorially noticed 
as a possible circumvention of the Berliner “electrode ” 
patent, and has been otherwise discussed in various super- 
ficial aspects. 

On page 144 of the 1890 edition of Prescott on the 
Electric Telephone, in a chapter devoted to Edison’s 
Telephonic inventions of 1877, is introduced a section 
on ‘‘Short-Circuiting Telephones ;” and on page 145, 
Fig. 100, is given an illustration of a transmitter with the 
following description : ' 

“ Still another form of short-circuiting telephone is shown 
in Fig. 100 (devised Nov. 1, 1887). A spiral spring, w, is 
wrapped around a cylinder, the diaphragm pressing 
against the last turn, so that, in vibrating, the convolu- 
tions approach or recede from each other. A very slight 
motion of the diaphragm is sufficient to cause the first few 
coils to come together; and, in general, the number of coils 
that thus touch each other is dependent upon the ampli- 
tude of the diaphragm’s motion. The wire is included in 
the primary circuit of an induction coil, so that the resist- 
ance of the circuit fluctuates as the diaphragm vibrates. 
This wire has also been used as the primary of the induc- 
tion coil itself with better results.” 

The first claim of the present patent is as follows : 

“In a telephonic transmitter the combination with a 
diaphragm of a resilient conducting strip included in the 
circuit by the connection of its two ends to the diaphragm 
and stationary terminal support respectively; the said strip 
being bent or wound upon itself spirally in such a manner 
that by the vibrations of the diaphragm its convolutions 
will be closed upon themselves and to a greater or less 
extent in accordance with the amplitude of such vibrations 
as set forth.” 

As to the claims in which the short-circuiting spiral is 
specified as of carbon material ; on page 144 of the same 
work, Fig. 97, is shown a “short-circuiting” transmitter, 
in which a metal lever attached to a diaphragm and acting 
in connection with a strip of carbonized silk, which forms 
a part of the transmitter circuit, in the course of its vibra- 
tion cuts out of the circuit parts of the carbon strip. 

The definition of those claims, based upon the limita- 
tion of the short-circuiting spiral to carbon as a material, 
would probably raise some nice legal points as to the de- 
gree of invention involved in the combination of the 
material of one instrument and the mechanical arrange- 
ment of the other; the material in question performing 
radically the same electrical functions in both forms. 

Aside from questions such as these, as to the scope and 
validity of the Cuttriss patent, questions which may, 
perhaps, be regarded as mainly personal to those interested 
in this particular patent, there is a broader field of inquiry 
opened in this connection, in which lie the roots of the 
whole telephone transmitter problem. 

What are Electrodes in a Microphone Transmitter? And 
what unquestionable distinction with respect to the radical 
function of the Variable Resistance may be set up between 
the electrodes of the Berliner and the absolute continuity of 
the short circuiting or Cuttriss type? 

I shall not attempt to lead to any undebatable conclusion 
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with respect to these questions; but I propose to show that 


the apparent distinction of types may possibly be super- 
ficial merely, and that there is room for an argument 
which might bring back the Cuttriss departure into the fold 
as a true “ Electrode” Transmitter within the reach of the 
Berliner patent. 

With regard to the term “electrode,” as employed in the 
Berliner patent, it is always dangerous to use a technical 
term descriptively outside the scope of its conventional 
significance ; not so dangerous, perhaps, to the one who 
first so employs it, as to those who come after him. 

In the present instance the term electrode in its techni- 
cal sense conveys decisively the idea of the separation, or 
at least the separability of the two terminals of a metallic 
electrical circuit. Strictly, there are usually understood to 
be two electrodes, which are the ends respectively of the 
metallic portion of an electric circuit, and their separability 
in service is a functional condition of their existence as 
electrodes, 

A provision for establishing an uninterrupted mutual 
contact between the two terminal portions—or bodies, if 
they are so represented—for the purpose of enabling them 
to accomplish an object, which in a separated or separable 
condition they could not accomplish, terminates for the 
time and purpose their function as electrodes. 

Electrodes in constant contact with each other are tech- 
nically an anomaly. 

But a special appropriation of the term has been made 
in Berliner’s patent to a matter not within its strict techni- 
cal acceptance, and a sufficiently intelligible definition for 
the purposes of the patent is given in the specifications of 
the patent itself, so that in all discussion of Berliner’s 
patent and its relation to other patents, the term elec- 
trodes must be divested of its technical sense, and employed 
simply to designate those parts of the transmitter, to which 
Berliner has applied it in his specifications. It is emphatic- 
ally important not to allow the term in itself to convey 
any significance of the essential form, arrangement, or 
offices, of those parts, but to be merely a symbol of refer- 
ence tothe drawings and specifications. The radical func- 
tion ahd the principle of action of the parts marked 
electrodes must be e by an examination of the 
entire patent, in connection with certain accepted proposi- 
tions with regard to the subject at large. 

Broadly speaking the parts those specially designated 
as electrodes — are certain metallic elements, between the 
several portions of which a constant contact is maintained. 
This contact is specifically stated to be constant ; that is, 
continuous and never to be interrupted by the normal ser- 
vice of the transmitter, and means are provided for pre- 
serving this contact unbroken within the limits of such 
sonorous vibrations as the instrument is adapted to. 

It is upon this very point of the absolute continuity of 
the electric circuit through the transmitter system that the 
courts have shut out the Beis telephone from being held to 
be a genuine speech transmitter. Berliner states directly 
that any interruption of the circuit produces independent 
sounds foreign to the normal operation of the instrument. 
This is the distinction upon which Reis has been counted 
out, and it is upon this ground that Berliner expects to be 
supported for the full scope of his claims. 

This, then, may be stated as an accepted theory of action 
of the speech transmitter, namely, that the circuit must be 
maintained permanently closed during normal use; a theory 
which has been generally confirmed by experts, adopted 
by the courts and accepted by the public. 

It now becomes important to inquire in what way the 
parts designed for that purpose—the parts named elec- 
trodes by Berliner, and under that term described and 
illustrated and claimed by him—may be understood to 
perform their functions. 

These functions are twofold, to wit, to cause the cur- 
rent occupying the circuit to fluctuate by the infinitesimal 
progressions constituting the undalatory curve, and at the 
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same time always to maintain an unbroken continuity of 
the circuit. 

Berliner says that when the pressure at the points of 
contact is varied it produces a variation of resistance and 
a corresponding variation in the current. The essential 
feature is the Point of Contact, which must offer a resis- 
tance to the current, but must not be entirely broken. 

It is necessary to discuss this Point of Contact some- 
what carefully, as herein is probably the essence of the 
whole question. 

I do not suppose that a mathematical point can have 
any electrical conductivity, so that it is necessary to hold 
that the point of contact in its full meaning is more accur- 
ately an area of contact. 

Now, an area of absolute contact between two portions 
of conductor has per se infinite conductivity and recip- 
rocally no resistance, since it is a plane or series of planes, 
and, as a path to the current, has no length. In this respect 
it is identical with a hypothetical area of cross-section of 
a homogeneous conductor. 

But if the clean surfaces of two metallic bodies are 
brought lightly together so as to establish an electrically- 
conducting circuit between them, a considerable resistance, 
properly enough called contact resistance, is observable. 
It is probable that however lightly the surfaces may touch 
each other, a plurality of planes of absolute electrical 
contact are established of limited and indeterminate area. 
It should be carefully noted, nevertheless, that the contact 
resistance should evidently be referred to the length and 
cross-section of the paths along which the electrical cur- 
rent must converge through the conducting bodies towards 
the planes of contact. An increase of pressure between 
' the two bodies by increasing the total area of the planes 
of contact makes the sum of the converging paths shorter 
and broader until a point may readily be reached when 
the contact resistance becomes inappreciable. 

This conception of contact resistance and the method of 
its variability is probably useful and accurate in determin- 
ing the principle of action of all microphonic transmitters 
from Reis to the latest improved“ Hunning.” It is ob- 
viously a principle comprehended within the Berliner 
claims ; not to give it the greater distinction of being the 
sole fundamental principle to which those claims must be 
limited. 

The second essential requirement of the variable resist- 
ance medium of the speech transmitter is that it should not 
interrupt the electrical circuit during normal service. In 
order to fulfil this requirement, if a variable contact is 
employed between the surfaces of two or more physically 
separable and individual conducting bodies, those individ- 
ual bodies must be so attached to each other in fixed and 
absolute continuity of contact, that the normal operation of 
the instrument will not at at any time completely separate 
them, They must be so joined together electrically as to 
present a unified conducting organism for the purposes of 
the instrument. It is no longer consistent with their 
operative function of maintaining a continuous conduc- 
tivity, to regard them as separable and individual pieces 
or bodies. Physically they may be separable into a plural- 
ity of parts; but functionally in the transmitter they are 
essentially inseparable and constitute a continuous electri- 
cal conductor as absolutely as if they were riveted or 
amalgamated or welded together. 

It is reasonable to argue, therefore, that the so-called 
electrodes of Berliner are not, in fact, the surfaces respec- 
tively of a plurality of individual-conducting bodies acting 
against each other, but that the term is more broadly ap- 
plicable to different portions of the surface of a continuous 
conductor brought into relations of mutual contact ; both 
the continuity of the conductor and the variability of sur- 
face contact being stated as essential by Berliner. 

It is possible to confirm such a position by other concur- 
rent arguments, but as the purpose and limit of the present 
article were to raise a question and not to reach a judicial 
conclusion, it is unnecessary to diverge upon them. 
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In accordance with this theory of action, then, it may be 
held that Berliner’s claims would surround any transmitter 
in which the continuity of the conductor is maintained, 
while the electrical resistance is increased through an 
elongation and constriction of the conducting path by the 
separation of short-circuiting areas of contact between 
mutually respective surfaces of portions of the resistance 
organism, and decreased by the reverse action. 

It is consequently not to be confidently asserted that the 
spiral-spring continuous-conductor short-circuiting trans- 
mitter is a distinct type not infringing the Berliner claims. 


THE EXPRESSION FOR THE WORK DONE BY 
MOTORS. 


BY 


Allert. , lanet” 


In Mr. Thorburn Reid’s formule for motors in Tue 
ELECTRICAL ENGINEER of Dec. 23, 1891, occurs this 
formula for the work done by the moor, a two-pole series 


machine: 

W= Ce (4) 
where W is the work available at the motor pulley; C the 
current strength, and e the counter k. MF. | 

Now supposing the motor to be supplied with current 
from a source of constant E. M. F., Æ, the energy imparted 
to the motor is given by 


W = CE; 
so that we have for the efficiency of the motor at a given 
speed the expression 


l Ce e 
Efficiency = ~— = ; 
| 1" CE E 
or the efficiency is the ratio of the counter E. M. F. to the 
E. M. F. of the mains. This agrees with Prof. S. P. 
Thompson, Dynamo Electric Machinery, p. 521. It does 
not agree however with Kapp, Electrical Transmission of 
Energy, p. 186. For the work available at motor pulley 
Kapp gives the following expression : 
= (co) e 
where C = the current strength, 
c = the current required to run the motor at best 
speed without load, 
e = counter E. M. F. 


On the basis of this Kapp gives some tabulated results 


of experiments with a certain motor whose most economical 


speed was 1,010 revolutions. The resistance of armature 
and line was. 2 ohm. To run the motor at 1,010 revolutions, 
unloaded, required 4 amperes of current. The k. M. F. of 
the mains is 100 volts. 

One table is as follows : 


No Speed | e C Icom, Effic. 
1 1010 91 45 82.8 
2 1065 96 20 76.7 
3 944 85 75 80.0 


The especial point of interest to me has been to reconcile 
these efficiencies with Joule’s law. As yet I have not suc- 
ceeded, and I offer this in the hope that some one will 
kindly explain the matter. In case (3) of the table above, 
the energy lost as heat C°? R = .2 x 75" = 1125 watts; 
while in (2) C? R = .2 X 20? = 80 watts. Now Kapp 
tells us that in (3) the motor is more efficient than in (2), 
notwithstanding the fact that the amount of energy lost as 
heat in (3) is 14 times greater than in (2). 

If I interpret correctly the formula of Mr. Reid, the 
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efficiencies of the motor for the three cases cited should be 
respectively 91 per cent., 96 per cent., and 85 per cent. I 
am disposed to think that these values are nearer the 
truth than those in the table quoted from Kapp. 


THE NEW TELEPHONE EXCHANGE FOR ATLANTA, 
GA. 


Tux telephone exchange of the Southern Bell Telephone 
Co. of this city, at Atlanta, Ga., now has nearly 1, 300 sub- 
scribers on the Law system, and the business is in such ex- 
cellent condition, with promise of increase, that the com- 
pany has decided upon building a new exchange head- 
quarters. In fact the work has already begun, ground 
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New ATLANTA TELEPHONE EXCHANGE, 


having been broken for a fine edifice that is to be com- 
pleted by the fall of 1892. Our illustration of the new 
exchange is made from an admirable engraving published 
by the Atlanta Constitution in a recent historical sketch 
of the local development of the telephone industry. The 
building will stand at the corner of Pryor and Mitchell 
streets, Atlanta, and will cost at least $70,000 exclusive of 
the land. It will be built of fine Georgia granite. No 
part of it will be rented, but it will be devoted wholly to 
the purposes of the company. The operating-room, or ex- 
change proper, will be on the third floor, and the whole of 
the switchboard apparatus, etc., will be entirely new, pro- 
vision being made for three or four thousand subscribers. 
The second floor will be occupied by Mr. John D. Easterlin, 
the district superintendent at Atlanta for a large section 
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of country, while Manager W. T. Gentry will have the 
ground floor for his suite of offices. The basement will be 
devoted to material and supplies. The absence of a wire 
cupola on the roof, and of wire supports, is noticeable. 
The reason of their disappearance is that Mr. D. I. Carson, 
the secretary and general superintendent of the Southern 
Co., has made arrangements for placing all the wires un- 
derground, an ordinance to that effect having passed the 
city council. It is intimated that cement-lined pipe may 
be used for the conduits. A large sum of money is to be 
spent on this work. Mr. James A, Wotton, the electrician 


of the company, will have charge of a fine laboratory and. 


repair shops, and of the electrical work in general. Al- 
together the new departure in Atlanta is one of import- 
ance, as the exchange is the first of its magnitude and com- 
pleteness in the South. It is expected that the central 
office will be moved next December, when Atlanta will 
have a service worthy any city in the Union. 


A COMBINED ACCUMULATOR AND GAS BATTERY. 


BY 


Tux escaping bubbles of gases from a storage cell dur- 
ing the operation of charging will attract the attention of 
the most casual observer, and no donbt cause speculation 
as to the amount of waste energy of which the elimination 
of these gases is significant. A long association with the 
construction and practical working of electrical accumula- 
tors, with their ever-escaping gases constantly in view, 


prompted a desire to utilize this waste. The ideal electri- . 


cal accumulator would embrace among its features the 
return of all the energy expended in its charging. After 
much careful thought and many preliminary experiments 
with this end in view, the results to follow were noted. It 
is needless to wade through each successive step leading up 
to the final experiment, since all previous efforts culminate in 
the last. Therefore it is sufficient to commence witha 
discription of the completed cell, 

This cell was a curiosity; the container was made of a 
section of wrought iron steam pipe 4 inches in diameter 
and six inches in length, with a cap screwed upon each 
end, The internal arrangement of the cell required much 
care and careful calculating—the plan of this cell was a 
combination of the Wollaston gas battery with the usual 
accumulator. Therefore it was necessary to have two separ- 
ate compartments, one within the other, and the large one 
twice the capacity of the other. The smaller of the two 
compartments contained the + plate while the — plate was 
placed in the larger. The reason for this arrangement is as 
follows: Water, when a current of electricity is passed 
through it, is electrolyzed and its constituent gases 
eliminated upon the metal conductors at the point of con- 
tact with the water. Now water (H,O) is composed of 2 
volumes of hydrogen and 1 volume of oxygen. The oxygen 
is liberated at the positive pole; therefore this pole is 
placed in the smaller compartment. This precaution is 
necessary because it is essential to have equal pressure 
within the cell to maintain the acidulated water of the 
battery at a common level. The sides of the cell were 
protected from action of the battery liquid by an imper- 
vious coating. The small compartment was made by 
securing an inverted porous cup to the lid of the cell; this 
cup was partly coated with pitch, so that the portion above 
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the level of the liquid was made impervious, while that 
portion opening beneath the liquid retained its porosity. 

The battery plates were made of two small sheets of lead, 
each two inches square; these plates had been previously 
filled with litharge and carefully formed ; their electrical 
capacity was accurately ascertained in the open before 
being closed in the cell. When everything was made 
ready the cell was closed and hermetically sealed. A 
pressure gauge was next fitted to the cell as a precaution- 
ary measure; also an escape cock. By this arrangement the 
escaping gases were kept separate and confined under 
pressure, oxygen within the porous cup, hydrogen outside 
in the larger compartment. 

Wollaston proved that oxygen and hydrogen when sep- 
arated by a partition, always enter into combination, and 
produce a current of electricity, provided the gases are in 
contact with one liquid conductor and that the gases and 
liquid are traversed by metallic conductors connecting only 
outside of the battery. This is the principle underlying 
the present experiment. It was hoped that by keeping the 
evolved gases under pressure, they would, to a large ex- 
tent, be condensed and held either in solution or suspen- 
sion within the battery fluid and thus be brought into 
more extensive contact with the metallic conductors. The 
result, it was reasoned, would be an increase of ampere 
capacity only, for the chemical affinity between oxygen 
and hydrogen is such, that, under the most favorable con- 
ditions, not more than two volts Ek. M. F. can be expected 
from their reaction. The combination of the gas battery 
supplied but the same chemical agents. The small battery 
plates used, gave on the test, two volts full, but no more. 
‘These facts went to contirm the belief that the only possi- 
ble gain would be in quantity and that the voltage would 
remain. unchanged. 

Finally all arrangements were completed and with 
anxious expectancy the terminals were screwed fast in the 
binding-posts, and the current switched on. 

A current of five amperes was used for charging the cell. 
Presently the index on the pressure gauge began to register, 
steadily the hand went around the dial until, after three 
hours had passed, the current was cut off and the gauge 
indicated 300 lbs, to the square inch. 

The.test of the cell was performed as follows: The ter- 
minals were connected with a small motor with an ampere- 
meter in circuit ; the voltmeter used in the previous test 
was connected across the terminals, 

The most remarkable feature in the whole occurrence 
was the fact that the voltmeter persisted in registering a 
fraction over three volts. Contrary to all reasoning the 
unexpected had happened ; nevertheless, the fact remained, 
because a calibrated instrument still registered with cer- 
tainty the three volts and a trifle more. Several hypotheses 
have arisen to account for this, but without making any 
effort to explain the phenomenon, we will simply state the 
fact and go on with the remainder of the test as follows : 


Time. Volts. Amp eres. Watts. 

1 hour. 3 8.5 10.5 

2 hours. 210 3.2 8.84 
246 hours. 2 3. 6. 


After 2} hours’ discharge, equivalent to 25.14 watts, the 
E. M. F. fell rapidly and the battery was then recharged 
for a second test. This varied a little but not materially 
from the tigures given in the first test. In a later trial the 
pressure gauge ceased to register and the charging was 
continued until suddenly a flaw in the metal was developed, 
whereupon the contents of the cell were spurted across the 
room. With this disaster ended a series of remarkably 
interesting experiments, 
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THE VAN VLECK DISCONNECTIVE TRIPLE EX- 
PANSION NON-CONDENSING ENGINE FOR CEN- 
TRAL STATIONS. 


Nore has already been made in these columns that the 
Edison Illuminating Company of this city in extending 
its present plants, and in the installation of its new ones 


particularly, had contemplated the adoption of large units 


embodying generators driven direct by multiple-expansion 
steam engines of the latest type. Where the loads on the 
station permit of the employment of large units the instal- 


lation of dynamos direct connected permits of the highest 


economy, a fact which has so often been pointed out as to 
need no further comment at this time. 

As a first step in this progressive movement, the com- 
pany have within the last few weeks installed in their 


‘Twenty-sixth street station a 1,000 b. p. triple-expansion 


engine, designed by Mr. John Van Vleck, which, we be- 
lieve, will attract more than ordinary attention in electri- 
cal engineering circles. Our engraving, Fig. 1, shows the 
engine as it now appears in the station ; while Figs. 2 and 
3 give respectively a detailed view of the side and end 
elevations. 

This engine is prcbably the first large triple engine in- 

tended for direct connection to multipolar dynamos in any 
American central station, and it is interesting, both on this 
account and because it possesses several advantages that 
are of vital importance in a generating plant, in which 
economy and reliability are the most important factors. 
_ The engine is of the three-crank inverted cylinder type, 
and will generate from 600 to 1,000 h. p. according to 
steam pressure, and only occupies about one-tenth of a 
square foot of floor space per horse power. The three 
cranks employed produce a very steady rotation of shaft 
which is very important in a direct-connected electrical 
generator, | 

The engine is designed to run non-condensing, which 
may surprise some American engineers who seem to asso- 
ciate a triple engine with a condenser, and who do not 
seem to agree with certain European engineers who claim 
that steam pressure above 160 or 180 pounds makes con- 
densing undesirable, and under some conditions, even an 
expense. At present, however, this engine is being oper- 
ated under a pressure of 125 pounds, and gives excellent 
results even when partially loaded, although it should be 
remembered that the high-load factor necessary to supply 
a district in New York with light and power will permit 
of running engines of this size up to their full capacity, 
and that they need rarely run on partial load. 

The engine is furthermore interesting in that it is prob- 
ably the first triple-expansion land engine ever set up, at 
least in this country, which possesses the feature that any 
of its three cylinders can be disconnected and thrown out 
of gear without preventing the engine from running ; in 
fact, it can be run as a triple or. compound, or even a single- 
cylinder engine, at will, The engine is, therefore, not one 


e unit“ but three separate “ units ” combined, any one of 


which may be disconnected in case of trouble with any one 
of them. As far as we know, this principle has only been 
applied by one or two English engine builders in the con- 


` struction of their tandem quadruple engines. 


The general construction of the Van Vieck engine is such 
that it can be applied to a triple or quadruple engine of 
any size from 500 h. p. upwards, while this cannot be 
said of that class of engines having centrifugal automatic 
governors on their main shafts which cannot very well, 
with slow speed, control several large-size valves, which, 
to be tight, must take power to operate them. In this 
case the valves are “ positive driven“ by means of the Joy 
valve gear controlled by a hydraulic governor. In this 


way even the greatest amount of valve friction cannot in 


the least affect the speed of the engine. 
All the regulating and valve gear is placed on the front 
of the engine, where it can all be seen and operated from 
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the centre aisle through the station. The operating engi- 
neer need, therefore, but rarely go behind his engine or 
between the columns as in the case of the ordinary arrange- 
ment of triple engine with steam chests between the 
cylinders. 

The point of cut-off is automatically controlled on all 
three cylinders, a feature, probably not possessed by any 
other triple engine. The exact point of cut-off in each 
cylinder is indicated on a dial attached to the slipper 
guides,” so that the engineer can always see just where his 
point of cut-off is. By means of a novel adjustment the 
point of cut-off on each cylinder can easily be altered 
while the engine is running, while the speed can also be 
changed without shutting down. 

The general construction of the engine is thoroughly 
modern, and is on a par with the excellent work now being 
done on English and American war vessels. The engine 
has water-jacketed main bearings and slide surfaces, and 
its piston heads and piston covers are of the simple“ coned” 
pattern and are made of cast steel. 

The engine is the result of much study on the part of 
Mr. Van Vleck, who believes that he has developed in his 
new combination the best possible and most reliable land 
engine for this class of work. Much valuable assistance 
has been given him by such engineers as Messrs. S. F. 
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stationary steam plant, where, with multiple-expansion 
engines, the high efficiencies now obtained at sea would be 
realized by the land engineer. 


THE THEORY OF THE PERRET MAGNETIC FIELD. 


IEK, WO Qa we 


I cannot but think that there is a grave error in Mr. 
Perret’s theory as to the advantage, in multipolar con- 
struction, of the magnetism entering and leaving the arma- 
ture at several points in succession. 

Taking the “Perret” type shown in Fig. 1, and assum- 
ing that the total flux does enter and leave the armature at 
six points successively, as shown by the continuous line of 
arrows, then, the three fields being in series, the whole 
number of lines is clearly the magnetic carrying capacity 
of each. Calling this M, the number of volts Æ generated 
per conductor for a given speed &, is 


an = § -9 l 
A X 6 8110 (I.) 


FIGS. 1 AND 2.—THEORY OF THE PERRET MAGNETIC FIELD. 


Prest and David Joy, of London, while the designing of 
details has been mostly in the hands of Mr. W. J. Sargent, 
of Scranton, Pa. 

The engine was built by the Dickson Mfg. Co., of Scran- 
ton, whose success in constructing this engine is greatly to 
their credit. We understand that this type of engine, in 
its triple and quadruple form, is to be energetically ex- 
ploited for central station work. It will be built for steam 
pressures of from 200 to 300 pounds, and in its quadruple 
5 will, it is claimed, give a far greater economy 
than has heretofore been the attained practice. 

In connection with this advanced type of engine it is 

tifying to note that important steps have also been taken 
in the way of improving the ordinary American methods 
of steam piping and fittings. The entire system of piping 
furnishing steam to this engine is of the most substantial 
character. All the cast and wrought iron portions of the 
piping are much heavier than is usual, while the flexible 
copper parts of the pipe are banded with iron bands placed 
every five inches apart. This is probably the very first 
American copper pipe treated in this way, and we think 
that if such advanced practices as we have seen in this case 
could only become more common, then steam pressures of 
200 pounds and over would be met with in every first-class 


Taking the typical six-pole machine, Fig. 2, the fields 
being two in series, the magnetic capacity is 3 M, and as 
this 1s cut twice, we have, 


X2=S M 10°, (2.) 


which is identical with G) 

Furthermore, if the poles are equidistant around the 
armature, surely not more than one-half of the lines would 
pass from the positive pole of one pair to the negative 
pole of the next, the remainder taking the other path, as 
shown by the short lines of arrows, which would prevent, 
to that extent, the machine operating upon the theory 
propounded. 


ELECTRICAL UTILIZATION OF WATER POWER. 


A PRIZE is offered by the Société des Eaux et de la 
Dranse, in Switzerland, for the best system for the elec- 
trical utilization of a fall of water. Particulars of the 
competition may be had from the Secretary of the Société 
des Ingénieurs Civils, of Paris. 
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The end of the new philosophy is to subordinate the blind foroes 
of nature to the uses of man; to mitigate the ilis and multiply the 
Joys of life.—Edward N. Dickerson. 


HIGH-PRESSURE STEAM IN CENTRAL STATION 
WORK. 

LECTRICAL engineering has from the beginning 
been go intimately connected with steam engineering 

that it has in a certain sense come to be looked upon as 
part and parcel of it. Many of the failures which have 
been scored in electrical work have been due to lack of 
knowledge of the principles of steam engineering ; while, 
on the other hand, the many successes scored have been 
the result, largely, of the application of correct steam engi- 
neering in connection with electrical work. Although the 
cardinal principles of central station practice are fairly 
well defined, the controversy which has been going on in 
our columns for some time past, as to the most economical 
size of power units, shows that on several details a con- 
siderable divergence of opinion may still be met with, 
While “Carleton” and Mr. William Lee Church agreed 
substantially on the size of this unit which they fixed at 
500 h. p., they were not entirely agreed on the relative 
merits of the condensing and non-condensing engine. At 
the other extreme we find Mr. J. T. Henthorn, whose ex- 
perience confirms Him in the belief that the slow-speed 
Corliss compound engine, acting through counter. shafting, 
is capable of effecting the highest economy in central 
station work. To these varying practices may still be 
added another, a most striking example of which is that 
now described by us and which is illustrated in the Van 
Vleck disconnective triple-expansion non-condensing en gine. 
Aside from the fact that this engine is probably the first of 
the triple-expansion type to go into an American central 
station, and intended ultimately for direct connection to 
multipolar machines, its most striking feature from the 
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steam engineering standpoint consists in the fact that it is 
operated non-condensing. In adopting this method of 
operation, Mr. Van Vleck takes the same stand as that of 
a number of well-known European engineers who maintain 
that condensing is no longer economical when pressures as 
high as 160 or 180 pounds to the square inch are employed. 
It would take us too long to enter into a discussion of the 
many points, and to follow out in all its details the reasoning 
which leads to this conclusion, but it will be evident on 
but slight consideration that as the pressure is increased, 
the percentage of gain due to condensation becomes less 
and less, and finally a point is reached where the additional 
cost of the condensing apparatus, increase in size of en- 
gine and cost of maintenance, outbalance the gain due to 
the condensation. Mr. Van Vleck, being a thorough 
believer in the application of high-steam pressure, has de- 
signed his engine accordingly, and contemplates even the 
utilization of pressures as high as 200 or 800 pounds per 
square inch, at which pressures even quadruple expansion 
will become economical. The introduction of sach high 
pressures, however, involves not only special design of en- 
gine parts, but necessarily entails a thorough considera- 
tions of the methods and apparatus for steam distribution. 
Among the latter, the subject of steam piping is one which 
much be considered as of the first importance. Experience 
has shown that the present style of steam fittings most 
generally employed in this country are totally inadequate 
and, in fact, unfit for use in connection with steam pressures 
as high as 200 pounds. This had been recognized by Mr. 
Van Vleck and is confirmed by experience abroad. Such 
pressures can be carried with perfect safety, but they re- 
quire the most substantial work and a liberal use of metal 
to withstand the strain. The method of strengthening 
copper pipe, for instance, by the application of bands at 
short intervals is one among these improvements. Taken 
as a whole, the work inaugurated by Mr. Van Vleck 
adapting, as it were, the best marine engine practice to 
stationary land engines will not fail to arouse the interest 
of central station managers and will more than likely in- 
fluence not a few in the adoption of high steam pressures 
for central station work. It is indeed strange that the 
employment of these pressures in locomotives and latterly 
in marine practice should be so tardily followed in station- 
ary engine practice where all the conditions are most 
favorable to their successful use. 


PORCELAIN INSULATORS FOR OVERHEAD LINES 


THE appeal to porcelain manufacturers, made in our 
columns last week, by Mr. F. W. Jones, the electrician of 
the Postal Telegraph-Cable Co., touches a very important 
part of telegraph and telephone construction work. As 
Mr. Jones pointed out, although porcelain insulators are 
given the preference in Europe and are found to present 
three or four times the resistance to leakage that glass 
does, our companies continue to use glass, in spite of the 
great loss of efficiency in service. It would in fact be in- 
teresting to know just what becomes of the various classes 
of telegraph circuits under heavy conditions of rain and 
damp. Our own impression is that a seriously large pro- 
portion of them is “shut down” until fine weather comes 
around again, and that this is chiefly due to the poor char- 
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acter of the insulation at the poles. We doubt whether in 
this respect there is any material gain over the efficiency 
of twenty-five years ago. : 

Mr. Jones by his appeal to the porcelain manufacturers 
of America has assumed that with them rests the remedy, 
and. that if they will give us porcelain insulators cheap 
enough and good enough, all will be well. On these points 
we have now been favored by Mr. C. H. L. Smith, of 
the Union Porcelain Works, of Brooklyn, with copies of a 
very interesting correspondence between himself and Mr. 
Jones, and the data thus submitted is important. Mr. 
Smith remarks in a letter to us, with great truth and per- 
tinence, that the question of the most perfect insulation 
obtainable will before long be well recognized by those 
who use electric plants of any kind as one of the prime 
factors in reducing operating expenses, but he seems to 
fear that for the present the short-sighted policy will pre- 
vail of looking only at the first cost of the equipment. In 
one of his letters to Mr. Jones, he says but too truly: 
“The managers of European lines look at other points than 
the first cost of their insulators, Unfortunately in our 
country, in too many cases, quality is sacrificed to price, 
and the first, and sometimes the only, element that cuts any 
figure in transactions is, ‘What is the price?’ The glass 
telegraph insulator being much less costly. than the por- 
celain, our elevtiicians as a rule have very little option in 
the matter. They are compelled to work with such tools 
and equipment as the management provide for them.” In 
other words, the tariff plays little part in the matter, and 
there is no need to consider importation, if the companies 
interested will only buy what they can already get. Has 
any determination been arrived at, we would ask, as tothe 
exact point at which the loss of efficiency and business on 
our telegraph lines, from poor insulation, would be less or 
greater than the added outlay required for high-class in- 
sulators? | 

As to the porcelain itself, Mr. Smith is worth quoting: 
You aro no doubt aware that there ETE E nsr ficke 
that have somewhat the general appearance of porcelain but in 
reality are not true porcelain. Such inferior goods do not make a 

insulator but are quite pan aah in their appearance. True 
porcelain such as we manufacture is identical with the class 


of insulators used in Germany and France, and is a superior in- 
sulator to that used in England. 


“ In regard to the glaze of true hard porcelain, it does not bet- 
ter the insulator one particle. The body of the true porcelain is 
as perfect an insulator as the glaze. The 13 to omit- 
ting the glaze is that the surface of the y becomes more 
quickly and readily soiled. We have thoroughly and carefully in- 
vestigated this whole matter, and the only point that interferes 
with the general use of a porcelain telegraph insulator, which is an 
item only in first cost.” 


This last sentence is plainspoken, although it deserves 
to be borne in mind that the question of renewals comes in. 
We believe that about 6 per cent. of the Western Union 
insulators are renewed yearly. But here again, however, 
there might be an economy in a smaller percentage of re- 
newals. 

In another letter to Mr. Jones, objection is made by Mr. 


Smith that the former’s requirements do not go quite far 


enough, and that 


“A high-grade porcelain insulator should be composed of simple 
earths only, both in body and glaze, and of the same material. 
No lead or other metallic oxides must enter the composition of 
either glaze or body. It must be absolutely vitreous and per- 
feotly homogeneous. The body and glaze inust be fused together 
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at the highest porcelain heat, which is over 4,000 degrees Fah. It 
must be resistant to all influences of heat, cold, dampness, acid 
or alkali fluids or gases.” 


With the need so well recognized and with the ability 
to supply it so well manifested, there should be little de- 
lay on the part of porcelain manufacturers in this country 
in finding a new market in the telegraph field. 


THE CENTRAL STATION AS A DISTRIBUTER OF 
ENERGY. 


Tue intelligent central station manager has long recog- 
nized that to obtain the greatest measure of success in his 
work, he must be prepared to furnish electrical energy in 
any form and practically for every purpose required. 
This has given rise to not a few composite stations in 
which side by side we find the low and the high tension, 
the direct and the alternating current employed for light- 
ing and power purposes, and latterly for heating by the 
current. But there is still another method by which a 
central station may distribute energy in the form of heat. 
Probably more than nine-tenths of the present existing 
stations are so situated that the operation of condensing 
engines is impracticable, so that the steam as it leaves the 
cylinder is exhausted directly into the atmosphere. The 
latent heat contained in the steam thus thrown away forms 
by far the largest part of the energy originally imparted 
to it from the coal under the boilers, and if the central 
station manager can in the same way utilize this waste 
product, he is to that extent availing himself of his re- 
sources and as a result increasing his revenue, The utili- 
zation of this otherwise waste steam has recently been ad- 
vocated in connection with electric central stations and 
appears to us to be one of the most promising fields open 
to electric light and power companies, provided, of course, 
the conditions, among which is the situation of the station, 
are such as to permit of the thing being done. As illus- 
trating the facility with which such distribution can be 
carried out, we give in another column a description of the 
system designed for this purpose by the American District 
Steam Co., which embodies the experience obtained in the 
practice of a long period of time. As the system involves 
a distribution under a pressure of but a few pounds to the 
square inch, the question of danger and leakage involved 
in high steam pressure distribution does not here come 
into play, so that it remains merely a question of calcula- 
tion as to the successful application of this system. 


Another Object-Lesson in Car Heating. 


On the evening of January 8, the cars on a street rail- 
way at Scranton, Pa., were stalled. In expectancy of a 
long delay in reaching the car barn, five men, employees 
of the road, entered an empty car, stretched themselves on 
the seats, and slept. The heating device used upon the car 
kept them warm; and it also very nearly killed them. The 
fumes from the stove did the deadly work. Now it seems 
to us worth while to remark that the Burton Electric Com- 
pany has worked incessantly the past season to correct the 
evil condition of things occasioned by the heating devices 
now used upon the street car lines in this country. It has 
placed its absolutely clean, safe and efficient electrical 
heaters upon 100 lines the past year. 
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THE VARLEY LOOP TEST. 
BY 


Mn. Frank L. Popr’s 1891 edition of the The Electric 
Telegraph,” so admirably adapted to the wants of the 
electricians, managers and operators to whom it is ad- 
dressed, in a few particulars has some shortcomings that 
detract from its value to the students less advanced. For 
the benefit of those interested I will call attention to 
“ Varley’s Loop Test,” on page 208. The bridge, Fig. 1, is 
there shown with the A B and C B arms equal in resistance 
and the rule is given, on page 204, to subtract (2) (the resis- 
tance in Æ A to balance) from (1) (the total resistance of 
loop) and divide the remainder by 2, which gives the resis- 
tance between the instruments and the fault. 

This rule is correct ouly for measurements made with 
equal A and CB arms. As there are a great number of 
submarine and underground wires in use at the present 
time it becomes necessary to employ methods of measure- 
ment that will give a closer approximation to the true 
position of the fault than by the foregoing method where 
it may not be arrived at closer than one unit of resistance, 
which, in the case of an underground cable, means about 400 
feet of wire. It is obvious that such a test has but small 
value. l 

It is usual to make “ Fault ” tests with the arms of the 
bridge multipled. If an ordinary bridge is used, the 
range of which does not exceed 10,000 ohms then the arms 
C B and A B, Fig. 2, are made 10, and 1,000, respectively; 
provided the loop does not exceed 100 ohms when the fault 
is near the point Æ. Having first ascertained the resistance 
of the loop, and of the wires between C D and A D when 
possible by test 846a on page 201, the Varley test is then 
made thus : 

Assuming the figures in the diagram Fig. 2, between C 
and D, and A and D, to additively represent the resistances 
of the looped conductors it will be found that RA? = 7,475 
ohms, and X’ the resistance from E to the fault = 25 ohms, 
— which is given by the following formula, where a = 10 


Fia. 1. 


ohms; 5 = 1,000 ohms; the loop L = 100 ohms; R = 
7,475 ohms; R! = 25 ohms. 


Lb—a A 
VVV 
(A100 x 1000) — (7475 x 10) 
Example. 10 ＋ 1000̃ͤ T 25 ohms. 


Should greater range of measurement be required a special 
bridge is necessary with higher resistance in the arm Es, 
and the test made at the ends farthest from the fault. 
The above formula holds good with the arms 4 B and C 
multiplied 10 to 100 or in any other ratio. With 10 to 100 
the loop may be 1,000 ohms but the fault cannot be so 
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ree located, as it may not be possible to bring the spot 
of light to zero by adjustment of the resistance R3. In 
such a case Kempe’s formula will be found valuable. 

_ ExamPLE: a and b being 10 and 1,000 ohms, respect- 
ively, R = 156 ohms, gave a left-hand deflection of 15 
degrees; R = 157 ohms, gave a right-hand deflection of 
20 degrees; then the correct resistance æ will be given by 
this formula : 


10 15 
æ = —{ 156 + ——___. 
1500 ＋ 15 + 20 


It is to be remembered that the earth to which the bat- 
tery is attached must be the outside metallic sheath of the 


) = 1.5643 ohms, nearly, 


C R= 30 OHMS 


cable, or connected to an earth plate in which there is no 
difference of potential between it and the cable conductors. 
Should the sable conductors have low insulation (in addition 
to the fault) there will be a natural resultant fault which 
will tend to throw the true position of the fault to one 
side of the place located by the tests. In this case Kempe 
furnishes a correction, as follows: The difference in ohms 
between the apparent position of fault and the true position 


T 
= ——__{ Kk! — i ; 
Pa 765 9 ohms 
Where P the absolute insulation resistance in ohms 
before the fault occurred ; 
T = the absolute insulation resistance in ohms 
with fault at time of test; 
R = apparent distance in ohms of fault by loop 
test; | 
apparent distance in ohme of natural resultant 
fault obtained before fault occurred. 


‘= 


Accuracy demands care, coupled with a correct bridge, 
and a good dead beat reflecting galvanometer with correc- 
tions properly applied for variations of temperature in the 
apparatus and wires. 


ELECTRICAL EXPOSITION IN MOSCOW. 


THE Moscow Section of the Imperial Russian Technical So- 
ciety ” will open an Electrical Exposition in that city on April 
14th to the 26th, 1892. 

The programme published by the board of management men- 
tions eight groups, as follows: 1, electric light, transmission of 
power ; 2, telegraphy and telephony ; 3, electro-technology (elec- 
tro-metallurgy, electrolysis, electro-plating, etc.); electricity as ap- 
plied for railway use, military and marine purposes, medicine, 
and domestic economy, etc.; 4, electric piles, condensers, static 
apparatus, thermo-electric batteries, dynamos, motors, etc.;5, mo- 
tive power, boilers, motors used for electro-technical purposes; 
6, scientific apparatus, measuring and precision instruments ; 7, 
novelties ; 8, literature, plans, designs, diagrams, etc., pertaining 
to electricity. 

Exhibits will be admitted free of duty, provided they are 
returned within one month of the closing of the Exposition, or if 
given to the Imperial Russian Technical Society towards the 
formation of a museum or electro-technical laboratory. In the 
event of a sale, however, the duty will be exacted. Prizes, in the 
shape of gold, silver and bronze medals, etc., are to be awarded. 
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DISTRIBUTING EXHAUST STEAM FROM CENTRAL 
STATIONS. 


ELECTRICITY as a 
commercial product 
for the lighting of 
cities and villages, 
or to furnish power 
for running station- 
ary motors or street 
cars, or for other in- 
dustrial uses, has 
necessitated the 
construction of 
many large steam 
plants for its devel- 
opment. Now it is 
well known that 
only about 10 per cent. of the heat in steam passing through 
the engine is converted into mechanical energy, and that 
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of its exhaust steam, but in most cases a short line of 
underground pipe laid in the streets, will reach districts of 
residences or business blocks, from which services can be 
taken off to buildings on either side. Many steam systems 
proper are now in operation so that this plan of steam 
distribution can no longer be called an experiment. 

Some twelve or thirteen years ago Mr. Birdsill Holly, 
the inventor of direct pumping for water-works systems, 
conceived the idea of heating cities and villages, and sup- 
plying power therein with steam carried underground in 
protected iron pipes. There were serious obstacles to over- 
come, one of which was the buckling and breaking of the 
iron pipes on account of their expansion and contraction, 
caused by changes of temperature. This was accomplished 
at first by the device which he termed a “junction service 
box,” placed at intervals in the mains. This was a steam-. 
tight box into which sections of pipe could expand, the 
other end of the section being stationary. This box also 
served as a fixed point from which to take off service pipes 
to the buildings along the streets. The objections to this 
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Fic. 1.— SERVICE VARIATOR, SECTIONAL VIEW. 


nine-tenths remains available for the heating of houses, 
stores and public buildings, provided this exhaust steam can 
be distributed where it is wanted without too much expense, 
or too great loss by radiation in transmission. If this can 
be done, then the exhaust steam of central stations, which 


plan were that these packed joints required occasional re- 
packing, and necessitated the construction of manholes in 
the streets in order to gain access to them. This device is 
shown in the vignette at the head of this article. 

Later the device now in use in the “ Holly system” was 


FIG. 2.—SECTIONAL VIEW OF A LINE OF STEAM MAINS, SHOWING IRON PrrR, Woop LOG COVERING, ANCHORAGE, VARIATORS 
AND STREET ANGLES. 


is usually thrown away, can be made an important source 
of revenue. As revenue is the incentive to the establish- 
ment of all industrial enterprises, it follows that the 
prudent manager will not long neglect to utilize the re- 
sources at his command. Sometimes the location of a 
station may not be favorable to the profitable distribution 


invented, known as the Variator,“ a sectional view of 
which is shown in Fig. 1. This embodies a corrugated 
copper diaphragm, with cast-iron backing plates for 
strength ; the yielding and reflex action of which provides 
for varying lengths in the sections of pipe. No stuffing- 
box is required in this, and the device is protected from 
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contact with the earth and covered the same as the pipe 
itself, no manholes being required. 

Another point to consider.was the prevention of undue 
radiation of heat from the pipes, which would be the case 
if they were laid in contact with the moist earth. Experi- 
ment showed that this could be accomplished by the use of 
pine logs, bored for the purpose with four-inch shell, the 
outer surface being coated with asphaltum. These were 
tenoned together and the iron pipe, which is first covered 
with asbestos, is inserted therein. Under this pipe is laid a 
line of tile, with proper outlet to convey away any surplus 


Fid. 3.—HoLLy’s REDUCING VALVE AND STEAM METER. 


water in the surrounding earth. Service pipes to the build- 
ings are laid in a like manner. A sectional view showing 
the method of construction is shown in Fig. 2. 

The steam is first conveyed into the basement of the 
building, passes through the regulator,“ which reduces 
the steam pressure to a low and uniform pressure, and then 
through the steam meter, which records the amount of 
steam used by each consumer. The meter and regulator 
are shown in Fig. 3. The Holly system differs from the 
ordinary house system, in that it does not return the water 
of condensation. This water goes from the radiators to a 
trap shown in Fig. 4, and then to a cooling coil in the base- 
ment, where all the heat is abstracted and passes through a 


4.—HOLLVYV'S STEAM TRAP. 
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register in the floor above; the water then passes to the 
sewer; or, being chemically pure, may be used for any pur- 
pose desired. | 

It is calculated that 100 h. p. of steam will heat one mil- 
lion cubic feet of space; and a fair commercial rate to be 
charged for heating with steam in most localities ix $4 per 
thousand cubic feet of space for the heating season. When 
large batteries of boilers are in use it will thus be seen 
that they are capable of bringing in a large income. Ina 
village lighting plant where steam is supplied only during 
certain hours, the exhaust may be supplemented by live 
steam during the rest of the time, thus keeping boilers and 
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men in continuous service. The same practice holds good 
in lighting plants in large cities, and the heating becomes 
an important feature of the business. In railway plants, 
or railway and lighting combined, where the engines run 
continuously, but little live steam may be required. One 
such plant, two years ago, constructed two miles of mains 
under the Holly system,” and has since extended its 
lines. The company is heating about two hundred custom- 
ers, and doing nearly all this work with exhaust steam. 
In the coldest weather some live steam may be required, 
which is regulated by an automatic device. This branch 
of the business has proven very profitable and has made 
the whole enterprise an assured success. Several smaller 
exhaust steam plants are in operation and all are repre- 
sented as being eminently successful. 

This system is now being installed in many central sta- 
tions by the American District Steam Co., of Lockport, 
N. Y. The success of these plants is attested by from 40 
to 50 central stations already so equipped. 

We have attempted to give but an outline of this plan, 
which is somewhat of an innovation, and for this reason, 
perhaps, the electric companies have been rather slow to 
put it in practice, or else have been but imperfectly in- 
formed in regard to it. But when we consider the fact 
that every electrical company has the machinery for a 
heating plant and a supply of steam to deliver into the 
mains practically free of cost, and that it lacks only the 
mains for distribution, this utilization of the waste steam 
ought to be seriously considered by station managers as a 
promising method for obtaining increased revenues from 
their stations. 


WORKING ANNUNCIATORS AND BELLS FROM 
STREET CIRCUITS. 


Mr. ArMsTRONG’s excellent article on Improvements | 
in Annunciator and Bell Work,” in your issue of Deo. 
23, is very much to the point, as-sach work is often merely 
thrown together in an anything-will-do-for-this fashion. 

His method of supplying the necessary current for an- 
nunciator and bell work is good ; but why not go further 
and use current from the light circuite direct, without the 
intervention of any moving parts? Current could be sup- 
plied for this purpose direct from the light mains, through 
two 50 or 100 c. p. lamps, and connecting each of the bell 
wire mains through a lamp to one of the light mains. 
This would give sufficient current to work any ordinary 
annunciator or bell. By different combinations of lamps 
one could get nearly any amount of current desired. Very 
heavy bells could be made of high enough resistance to 
work from the light circuit without any interposing re- 
sistance, 

Burglar alarms can also be worked on this principle, 
throwing on all the lights in the house as an alarm, if de- 
sired. 

The motor-dynamo is, I think, of more importance to 
small telegraph offices, where the battery power required 
is not sufficient to warrant the installation of an isolated 
plant, and where current to ran the motor-dynamo can be 
procured. It takes but a very small machine to take the 
place of 1,500 cells of battery, as I know from experience 
in Minneapolis during the past summer, on the lines of the 
North American Telegraph Co. with a Crocker- Wheeler 
} h. p. motor, wound to be used as a dynamo. I worked 
four heavy wires between Minneapolis and Chicago, a dis- 
tance of 500 miles, and two short ones, all from this small 
dynamo at the same time, and did it as well as, or better 
than, the 1,000 or more cells of gravity battery that the 
dynamo displaced, 
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RECENT EDISON LAMP SOCKETS. 


NCANDESCENT lighting has developed not 
a few features of gpecial interest, and pro- 
minent among these are the lamp sockets, of 
which there are to-day a great variety on the 
market, differing in shape, design and pur- 
pose, and covered, it is said, by at least 300 
patents. We illustrate on this page three of 
the recent Edison sockets, the features of 
which are such as to command general in- 
terest. 

The Edison socket, born at almost the same time as the 
incandescent lamp, has followed with but slight deviation 
a straight evolutionary line. The key socket still retains 
the familar feature of the spring tongue brought down on 
the lamp tip by the pressure of the key, and making a slid- 
ing contact. It is an instantaneous switch of almost per- 
fect type, and in its new brass casing is attractive among 
sockets. This key socket, however, did not fill all the 
requirements; to turn on the light or 
extinguish it demands in certain cases a 
pair of hands, and busy men are prone to 
consider the employment of two hands 
for so slight a task as one hand too many. 
Another socket has, therefore, lately been 
devised—the “pressure” or “ push-but- 
ton“ socket. The circuit is made by 
pressure on a small button at the side of 
the socket, which brings a contact-piece 
between four phospor- bronze brushes set 
in a circle in the interior, but on the other 
side of the socket. The lamp tip makes 
an ordinary contact with the tip at the top of the socket 
screw shell. The button is retained in position by a little 
catch. On pressing this catch the button is released, 
thrown out by a spring, and the contact is broken. This 
socket is used mostly on flexible cords and other single 
light pendants, although it is also used instead of the key 
socket in other positions. 

_ Recognizing the fact that their ordinary keyless socket 
was not always suitable for fixtures of an artistic charac- 
ter, the Edison Company have designed 
a smaller socket. It is about half the 
size of the well-known keyless socket, 
and is compact in structure and neat in 
style. Itis claimed that there is not on 
the market any other socket for lamps 
of 16 o. p. and upwards as small as this, 
nor one that so well serves the purpose for which it was 
invented. 

The other sockets and receptacles of Edison make are 
already well known to all who have had anything to do 
with the practical working of electricity in this country. 
But there is still another socket not yet mentioned, viz., 
the No. 666 Weatherproof Socket. The 
outside shell of this is of hard rubber, 
the interior parts being imbedded in 
insulating material capable of resisting 
the disintegrating effects of moisture 
and steam. This socket was designed 
for use in brew houses, dye houses and 
other such positions, and has even been 
used successfully in railway tunnel 
lighting and in mines. 

The insulation in all these sockets, 
with the exception of that last named, 
has hitherto been of the best insulating 
material to be found, but now that a 
regular porcelain factory has been es- 
tablished at the Schenectady works of 
the company, the insulation will be of hard white vitreous 
porcelain there made and impervious to the inflyencer 
which affect many forms of insulating ,material, 
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Letters to the Editor. 


CATALOGUE AND PAMPHLETS WANTED. 


I aM instructed by a foreign government to ask through your 
columns for catalogues and other illustrated matter descri ing the 
most modern instruments and machinery used in telegraphy, tele- 
phones; obtaining light and power from waterfalls, oil engines, 
etc.; and also applications of electricity to naval and military pur- 

ses, and to chemical industries such as ie Postage must 
prepaid. Samples and photographs should be sent where 
bossible. Samples and prices of subterranean telegraph line are 
particularly required. 
C. PURCELL TAYLOR, D. Sc., 


57 CHANCERY Lang, LONDON, ENGLAND, Expert 
Jan, 6th, 1892. Patent 


METHODS FOR OVERCOMING CONDENSATION INSIDE IRON 
ROOFS. 


Wx notice the communication of Mr. Alfred Braddell, electrical 
Inspector, Underwriters’ Association, Middle Department, Phila- 
delphia, Pa., in your issue of Jan. 6th, and beg to say in reply to 
sanie that there are a number of ways to overcome the condensa- 
tion he complains of on the underside of the corrugated iron. 

_ This is caused more particularly in cold weather by the warmer 
air inside the building, condensing on the under side of the cor- 
rugated iron, which is of a lower temperature, and this can only 
be overcome by placing some non-conducting material between 
the corrugated iron and the inside of the building. The ordinary 
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FIREPROOF ROOF SHEATHING FOR PREVENTING CONDENSATION 
OF MOISTURE. 


way to prevent this condensation is to place plank directly on the 
purlins, cover it with tar paper and then lay the corrugated iron 
directly on top of this, which is probably the most economical 
way, but it does not make the station absolutely fireproof. We 
have also used fireproof non-combustible boards about ; in. in 
thickness, secured to purlins, and on top of this laying tar paper, 
and then our corrugated iron. Examples of this construction 
can be seen in the station of the Lynn Gas and Electric Light 
Company, at Lynn, Mass.; also on the foundry of the Pratt & 
Cady Co., of Hartford. Conn.; the power house of the Newport 
News Ship Building, Dry Dock and Construction Company, of 
Newport News, Va., and the machine shop for the Upson Nut 
Co., at Unionville, Conn., also several other buildings. 

There is still another method which we have used with great 
success on three of the largest electric light stations in this coun- 
try, namely, the United States Electric Lighting Co., of Wash- 
ington, D. C: the Narragansett Electric Lighting Company, of 
Providence, R. I.; the Pawtucket Gas and Electric Light Co., of 
Pawtucket, R. I., and also on our new shops at East Berlin, Conn., 
which although slightly more expensive than the other constryc- 
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tions described, still has the merit of being thoroughly fireproof 
and also preventing any condensation. 

This method is described as follows : Galvanized iron wire net- 
ting with a small mesh is first tightly stretched and secured to 
the purlins of the roof. On this we place two thicknesses of as- 
bestos paper board and on this two thicknesses of tar paper, 
being careful to make good laps and breaking joints. On top of 
this is placed the corruga iron securely attached to the iron 
purlins. The accompanying cut will show the general idea, al- 
aaa in practice it varies somewhat from the method as there 

own. 

This makes a neat, substantial fireproof sheathing and has 
proved a success in practice. We would be pleased to enter into 
communication with any electric light company wishing further 
information in regard to this work. 

THE BERLIN IRON BRIDGE Co. 
Burr K. FIELD, 
Vice-President. 

East Bertin, CONN., Jan. 9, 1892. 


LONG-DISTANCE TRANSMISSION OF POWER 
WITH SPECIAL 


IN CHICAGO, 
REFERENCE TO NIAGARA. 


THE distance that power can be electrically transmitted to- 
day is governed by the voltage that can be manipulated in the 
generators, motors, and on the line. With the alternating cur- 
rent the use of 20,000 volts is approaching a commercial stage, 
notwithstanding the induction in neighboring metallic bodies. 
There is no evidence, however, of a continuous current of this 
pressure being used, the nearest approach being the arc 
current, which years have demonstrated to be of very easy 
management. Is it not certain that owing to this ease of opera- 
tion the high-pressure continuous current will be the future me- 
dium for electric power transmission? The limit to the pressure 
to be used is the sparking distance between the two conducting 
mains. The ordinary condenser or Leyden jar with naked con- 
ductors at -100,000 volts discharges within six inches; it is such a 
voltage or higher but with insulated conductors, that may be as- 
sumed a possibility. This leads into the region of the potentials 
of static electricity. 

Suppose at Niagara there be a condenser of sufficient capacity 
to absorb the power of the Falls, then, if discharging wires be 
carried 500 miles to Chicago, we have the meane of conveying 
the power of Niagara this distance. With the Leyden jar it shoul 
be noted, as mentioned before, that naked disc rging wires are 
used, and one well-insulated wire only is required, the earth being 
used as a return, but for absolute safety two mains are preferable. 

Five hundred miles of No. 0000 wire would cost about $528,000 
and would transmit 3,000 h. p. at a loss of 4 per cent.; that is, 
3,125 h. p. furnished at Niagara would deliver 3,000 in Chicago ; 
this at a potential of 100,000 volts. 

By using a highly insulated transmission wire, the voltage 
might be raised to 1,000,000 volts, and along a No. 
wire, at this potential 31,000 h. p. would transmitted 
with a loss of less than 54 per cent.; 1 ampere at 1,000,000 volts 
would transmit 1,250 h. p. The generating and motor machinery 
for these high potentials is of the simplest character, and details 
will be published as early as possible. 

The crux of the whole question lies in the production of a 
cable that will carry a high potential Leyden jar discharge. The 
current would be a veritable flash of lightning. Michael Fara- 
day remarked that the current required to decompose a drop of 
ha ri was sufficient to make a thunderstorm ; this is about to be 
realized. 

The Leyden jar has already been used for exploding fuses in 
mines, one terminal being connected with the earth, the other 
with a gutta-percha-covered wire; it has also been used for tele- 
graphin g across the Thames. These instances are not referred to 
with the idea of actually using condensers, but, as showing an 
actual employment of high potentials in a limited way. The 
generators and motors contemplated are continuous-current ma- 
chines of ordinary type, but specially wound and arranged. 

GEORGE EDENSOR DORMAN. 


THE LIMITS OF FAST LOCOMOTION. 


I OBSERVE that one of your estimable contemporaries devoted 
to railway matters has been collecting the opinions of a number 
of prominent experts as to whether a speed of 100 miles per hour 
is ever likely to be reached by passenger trains in this country. 
Bridge Engineer Thompson of the New York Central thinks that 
such a result is bound to come in the natural order of things, if 
the doctrine of evolution holds true in railway progress as in 
other things. General Manager Layng of the West Shore, too, 
seems to regard it as a possibility. Another G. M., whose name, 
out of consideration for the future feelings of his family and 
friends, I forbear to mention here, replied to the effect that no one 
with common-sense would ever run a train 100 miles per hour, 
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Now it won't do to be too sure about these things. I have in 
my lib a valuable work on The Internal Navigation of 
the United States,” printed in Philadelphia in 1880, by Lydia H. 
Bailey, which contains, among other matters of interest, a report 
by “ State Chief Engineer ” C. Crozet, of Virginia, dated July 1, 
1826, in which the ge ses advantages of railways and canals 
receive an able and exhaustive discussion. In summing up the 
conclusions arrived at, it will be sufficient to observe,” says the 
State chief engineer, ‘‘ that railways are advantageous only when 
great speed is a desirable object,” and on this head he further re- 
marks: ‘‘ By increasing, therefore, the velocity of the rim of the 
wheels by any means whatever, the speed of transportation might 
be increased without limits, by a propelling steam engine. Pru- 
dence alone fixes a limit to the velocity ; a t swiftness ona 
straight road might occasion very serious accidents, but on curves 
it would be particularly dangerous. It seems admitted that a rate 
of 8 of more than 6 miles an hour would exceed the bounds 
set by prudence, though some of the sanguine advocates of rail- 
ways extend this speed to 9 miles an hour.” But the State chief 
engineer is evidently somewhat distrustful of the notions of these 
ultra-progressive persons, for he remarks in another part of his 
report that the railroad cause itself has suffered injury through- 
out the last year or two by a premature zeal in its partisans,” and 
he thinks that it may with confidence be affirmed that the canal 
system in this country is not likely to be superseded by that of 
railroads, as by some advocates of this latter was at one period 
not long since contended must be the case.” Three years later 
George Stephenson’s “ Rocket,” the prototype of the modern loco- 
meure astonished the engineering world by a speed of 29 miles 
per hour. 

The developments of the past few years have conclusively 
established the correctness of one of the State chief engineers 
conclusions, viz., ‘‘ prudence alone fixes a limit to the velocity,” 
for at least it is no longer limited by the capabilities of a pro- 
pelling steam engine ” which has to be carried upon the train. 


FRANKLIN L. POPE. 
New York, Jan. 11, 1892. 


A NEW ARGUMENT FOR IRON ROOFS. 


IN regard to iron roofs for electric light stations, they are valu- 
able for fire protection from outside sources. ln my experience 
with the dampness during cold weather, I found it necessary to 
put in a wooden ceiling with an air space between the ceiling and 


the roof; it also became necessary to wainscot the side stone walls 


for the same reason, an air space of two inches being left between 
the walls and the wainscoting. 


BrousH Exvecrric Liert C 
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IRON ROOFS FOR LIGHT AND POWER STATIONS. 


My attention has been called to a request for information in 
our recent issue from Mr. Braddell, of Philadelphia, as to “the 
beat means of obviating this trouble (rapid condensation from iron 
roofs in cold weather in electric light and power stations) as it 
appears to be one of no little importance.” I would suggest that 
the reinedy is so simple that I am surprised that one who lives 
in Philadelphia, near Cramp's ship yard, should not be aware of it. 
Two years ago I had the privilege of thoroughly examining some 
of our new United States cruisers, and was struck with the rough- 
ness of the paint on the inside of the steel shells or bottoms of the 
ships. On inquiry, I was informed that this roughness was pur- 
posely contrived by the mixture of ground cork and lead paint to 
revent condensation and moisture. In ang sry’ the courteous 
invitation of the admiral for a short voyage of 20 hours along the 
coast, we were blessed with a dense wet fog, during which I 
observed that there was no more moisture inside the ship than in 
an ordinary vessel, and that there was no condensation on the 
inside of the iron hull even down below the water line, as I 
several times discovered by passing my hand over the painted 
iron work. 

In planning a new electric light station for the Brookline Gas 
Light Company I was extremely anxious to avoid the risks of tire, 
and concluded to have the plan embrace an iron roof covered 
with slate. In carrying out this plan I borrowed the above-named 
experience and have just completed the orp with a coat of 
cork the under side of the iron and slate roof. e had difficulty, 
owing to inexperience in getting a sufficient amount of cork to 
adhere to the roof, the surface of which measures nearly 80 
squares (10 feet x 10 feet is this square measurement). 

It required four coats of lead paint and about 10 bushels of 
ground cork, but the result is fairly good in getting a roughened 
surface. I presume the theory of absence of condensation is ex- 
plicable by the fact that the cork contains so much air between 
the cold iron and the warm air that there i3 no direct contact 
between the two, and a consequent avoidance of condensi 
surface. In any event during the cold weather of the past 1 
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days, the inside surface of the slate and iron is dry, though the 
large building, 120 feet x 90 feet, has been kept well warmed b 
steam pipes running along the inside of the three outer bric 
walls, the attached boiler room, not by any means kept warm, 
the condensation from the under surface of the slate and iron 
roof is strongly marked. 


BROOKLINE Gas Lieut Co 
Baoox.i 
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AN INDICATOR FOR CALCULATING HORSE-POWERS. 


IEA vx just had brought under my notice an article in your 
issue of Nov. 18, 1891, by Mr. Francis R. Hart, on The Deter- 
mination of the Available Energy of Water Powers,” with a 
diagram assuming 75 per cent. of the total energy of such water 
powers as the efficiency. 

Ihave brought out and supplied a good many indicators for 
obtaining the horse-power of water wheels or turbines, but with 
the advantage that they carry the falls from 2 to 200 feet, and 
give the horse-power from 1 to 1,000, and that, with any percentage 
of the total energy from 50 to 100 per cent. The results are 
much easier to read than with a diagram, being given by discs 
with graduated scales ; the former are always more or less tedious 
to read off. 

A description of a similar indicator for obtaining the horse- 
power of a steam engine was published in the November number 
of The Compass, which may perhaps interest your readers. I 
have also made these indicators to give the horse-power of a 
waterfall issuing from a jet, from œ inch to 6 inches diameter, 
with any rate of useful effect. 

Wu. Cox. 


New York, Jan. 18, 1892. 


Reports of Companies. 


THE CROCKER-WHEELER ELECTRIC CO. 


On December 1, 1891, all the interests owned by the Crocker- 
Wheeler Motor Company were bought by the Crocker-Wheeler 
Electric Co. and the capital stock was increased from $100,000 to 
$200,000. At the annual meeting held Jan. 18ththe following 
officers were elected : 

President. S. S. Wheeler; vice-president and treasurer, F. B. 
Crocker; secre „ D. H. Jeffery; directors: R. M. Peterson, 
David Crocker, W. B. Baldwin, A. Foster Higgins, F. M. Jeffery. 

The company was awarded a gold medal at the electrical. ex- 
position recently held at Augusta, Ga., and attractive exhibits 
are now being made at the Crystal Palace, London, Exhibition, 
and at New Haven. 

Among the new articles recently put on the market by them is 
an automatic switch of very substantial character. eir new 
fan- motor, which at the same time revolves a fan and rotates on 
a pedestal, is proving a decided success. Extensive additions are 
now being made to their factory, and the business of the com- 
pany bids fair to be very largely increased the coming year. 


Literature. 


The Galvanic Circuit Investigated Mathematically. By Dr. G. S. 
Ohm, Berlin, 1827, Translated by William Francis, with a 
presace by the editor, Thomas D. Lockwood. New York, D. 

09 Nostrand Company, 1891. Science Series. Price, 50 
cents. 
ALTHOUGH Ohm’s law forms the basis for most of our theory 
and calculations in electrical work, there are comparatively few 
who take the trouble to go back to the original source of infor- 
mation and to study the memoir which Ohm has left as an endur- 

Ing Monument to his fame. We use the word “trouble” ad- 

visedly, because the only previous translation of Ohm’s great 

work is to be found in Taylor’s Scientific Memoirs, to which but 
comparatively few have access, and, as the original work itself 
bas become a much-prized rarity, few have undertaken the task. 

Its publication in this handy form will, we are sure, be welcomed 

by a large number of students and lovers of electrical science. 

e notice that the illustrations which in the original are given at 
the end of the work as an inset are wisely printed in the text, 
thus facilitating reference to them. While the work before us 
is not entirely free from error, the translator's task will be con- 
ceded to be no easy one. The work of the editor must, however, 
be commended. Mr. Lockwood's preface is an exceedingly con- 
cise statement of the work which led up to the formulation of the 
law by Ohm and the various annotations throughout the work 
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aid considerably in elucidating 


by the light of more 
eo tia investigations, We can h 


y recommend the little 


A Firat Book 7 Electricity and M ism. By W. Perren May- 
cock, M. I. E. E. London, ittaxer ck Co. New York, 
Macmillan & Co. 5x7 inches, pp. 138. 84 illustrations. 
Price, $0.60. 

THIs, as its name implies, is a book for beginners, treating of 
the kindred sciences of electricity and magnetism in their sim- 
plest and most elementary forms. Appended to each part, of 
which there are three, is a list of questions for the pur poe of 
F the proficiency of the student. The book will be quite 
useful. 


Society and Club Notes. 


BOSTON ELECTRIC CLUB. 


THE Boston Electric Club held its inaugural dinner on Monday 
evening, the 11th inst., under its new auspices, in the Parker 
House. The dinner was well attended, and proved a very en- 
joyable affair. Before the dinner there was a short business 

° meeting, at which it was resolved to have monthly dinners. Mr. 
Henry B. Cram was elected president, Mr. R. F. Ross, secre 
and treasurer, and a board of seven directors was a poin j 
The club had for its guests on this occasion Prof. Elihu Thomson, 
Prof. Cross of the Massachusetts Institute of Technology, and 
Prof. Dolbear of Tufts College. After the dinner, which was 

uite a success, and was attended by about 40 members, Prof. 

homson gave a very interesting address on the recent develop- 
ment and progress of electricity, touching more particularly on 
electric railways, electric drilling and electric mining. 

In the course of his remarks he said that electric engineering 
for large light and power stations was undoubtedly turning 
towards large engines directly coupled to the generator, and tend- 
ing to do away with the intervening countershafting and belting. 
He gave also an interesting explanation of the development of 
the three-phase generator, referring in particular to the trans- 
mission of power at Frankfort, and the great possibilities for its 
development in this country with its numerous water- powers. 

Prof. Cross then gave an interesting description of how elec- 
trical knowledge was carefully instilled into the student of elec- 
trical engineering at the Institute of Technology, after which 
Prof. Dolbear described some interesting experiments which he 
had recently made, to discover if there were any torsional effect 
in a wire when a current was passing through it. Mr. W. J. 
Denver and Mr. C. J. H. Woodbury then followed, and lastly 
Mr. George Cutter, of Chicago, gave some of the most recent 
news relating to the development of the electrical department at 
the World’s Fair. Mr. Cram presided in his usual graceful man- 
ner, and a most enjoyable evening was spent. It is to be ho 
that thisseries of dinners will be kept up and be well attended, and 
it is the intention of the directors to havesome interesting speakers 
or some discussion on a live topic on each occasion, so as to make 
the occasions not only social, but interesting and instructive. 


COMPILING THE ELEVENTH CENSUS BY ELECTRICITY. 


ONR of the most beautiful and ingenious of the recent appli- 
cations of electricity has been its use in the Eleventh United 
States Census for the purpose of counting and tabulating the re- 
turns. The ap tus used is the invention and design of Dr. 
Herman Hollerith, of Washington, under whose supervision it 
has summed up the totals of a population of 62,000,000, and has 
now begun to furnish a variety of interesting data as to age, occu- 

tion, resources, education, health, etc. The apparatus has also 

n adopted for census purposes by Canada and Austria. Dr. 
Hollerith is a member of the New York Electric Club, and he has 
now kindly consented to make an exhibit of the whole system at 
the club house on January 28, when the members will be able to 
see how electricity has been applied with wonderful ingenuity 
and not less extraordinary success to the intricate and complex 
work of counting and classifying a whole nation. This is the 
first time that the apparatus has ever been exhibited in public, and 
the great interest that has been taken in New York in census 
ao gives special timeliness to this meeting at the Electric 

ub. 


NATIONAL ELECTRIC LIGHT ASSOCIATION. 


Mr. Geo. F. PORTER, the secre of the association, has 
issued a letter canvassing the desire of the electrical trade to make 
a feature of an electrical exhibition at the Buffalo Convention, 
Feb. 28, 24 and 25. Should enough members signify a desire to 
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exhibit to justify the management in taking such action, space and 
power will be provided gratis. It is believed that while the mis- 
cellaneous bit of supplies will be food: no attempt will be 
made to repeat the effort put forth at Montreal last September. 


Personal. 


HON. JAMES D. REID. 


THE personal friends of the Hon. James D. Reid, U.S. Con- 
sul at Dunfermline, Scotland, have been gratified at receiving 
from him and Mrs. Reid a beautiful new year souvenir in white 
and gold, printed in his own striking penmanship. On the cover 
in gold are three circles with the words “ Fifty years” and the 
dates 1842-1892. Inside are several stanzas of a touching poem 
by Mr. Reid, who always had a weakness for elegiac and 
verse. There is also a little steel plate of the old Scotch town, 
and the whole is tied with gold braid. The period named 1842- 
1892 covers practically Mr. Reid’s active work in the telegraph 
field, dating from his association with Morse ; and his thousands 
of 3 in that department of electrical industry may well hope 
to be as blithe and serene and active as he when they in turn have 
tried to emulate his career. 


MR. L. W. COLLINS. 


THE above-named gentleman, who is too well known in elec- 
trical circles East and West to need any formal introduction, has 
moved from Chicago to New York, and has become the trade 
editor and advertising representative of THE ELECTRICAL ENGI- 
NEER in this city. Mr. Collins will contribute the New York 
Notes and other items of a business and industrial nature to these 
columns, and the publishers ask for him from its friends, readers 
and patrons whatever help they can give that will go towards 
F the paper useful in furthering the interests of electrical 
industry. 


Mr. NIKOLA TESLA left for Europe on the Umbria” on 
January 16, to be gone several weeks. He has been invited to 
lecture before the various electrical and scientific societies of the 
Old World, and will appear before the English Institution of 
Electrical Engineers at the end of this month or early in February. 
While abroad he will seize the opportunity to visit his mother 
and relatives in Smiljan Lika. 


Inventors’ Record. 


CLASSIFIED DIGEST OF ELECTRICAL PATENTS 
ISSUED JANUARY 5, 1892. 


Alarms and Signals :— l 
Electric Annunctator, C. Molitor, 466,857. Filed Sept. 14, 1891. 
Relates to that class of annunciators having a pointer moved by operating 
devices controlled by an electric current. 
Combined Elect Protective and Time-Detecting System, J. S. Morse, 
466,505. Filed June 5, 1891. 
Consists of one or more thermostatic circuits containing alarm-bell, bat- 
tery, circuit-controlling mechanism, time-detector, etc. 
Electrical Signal- Box, T. F. Gaynor, 466,604. Filed Jan. 28, 1888. 
A box for use on fire-alarin circuits. 
Multtple-Si, Transmitter, C. E Nash, 466,620. Filed May 2, 1801. 
A transmitter for police-tel h systems in which it is desired to record 
any desired one of a number of distinct messages from each signal-box. 
Clocks :— 
3 Jor Synchronizing Clocks, L. Von Orth, 466,518. Filed Jan. 23, 


Conductors, Conduits and Insulators :— 
Insulator, W. S. Andrews, 466,891. Filed May 27, 1891. 

A trolley hanger or pull-off for electric aonaye 
O Electrical Conductor, B. C. Rowell, 466,427. Filed April 18, 

An Arran ment for bridging brakes in a trolle stem for instance, 
where the Ine crosses a steam railway track or a draw bridge. 

Insulator, G. B. Norgrave, 460,720. Filed April 9, 1891. 

Consists of a pair of insulating blocks having corresponding 
in their faces to hold the wire ; said blocks being held together 
forming part of the insulator’s support. 

Dynamos paa Motors :— PE 
Commutator Brush and Holder for Dynamo- Electric Machines and M 
F. J. Sprague, 466,448. Filed Dec. 10, 1886. e 

AT oF k r go piera ali that the armature may run 
re n eitber on, an to uce a simple and - 
atractioù of the brushes and brush-holders. esac 
Bege dation of Dynamo- Electric Machines, R. Thury, 466,760. Filed Aug. 

9 es 

Relates to the automatic regulation of the lead of collecti 

electric generators. R 
Galvanic and Thermo-Electric Batteries :— 
Electric Battery, P. B. Delany, 466,664. Filed Nov. 13, 1890. 

An improvement in the ordinary battery cell whereby the wire leading 
from the copper element is held in a fixed relation to the jar, and also means 
whereby the zinc crowfoot may be cleared of the ordinary formations on 
ita lower side without in any way disturbing it. 


Lampe and Appurtenances :— 
% (( T. A. Edison and J. F. Ott, 466,400. Filed 


ol 


ves cut 
ya clamp 
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Consists of a fusible cut-out included in the base of the lamp. 
Electric Switch, G. E. Painter, 466,508. Filed Mar. 17, 1891. 

Consists in so constructing a switch that it shall grasp the pipe which sup- 

rts a collection of lamps and be easily removable therefrom. : 

lectric Drop-Light, G. E. Painter, 466,509. Filed Apr. 29, 1891. 

Comprises a reel by means of which an incandescent lamp may be raised 
or lowered at will, the flexible cord being wound upon said reel. 

Electric Lamp Socket-Switch, G. E. Painter. 466,510. Filed Mar. 17, 1891. 

A device for turning on or off an individual lamp from any distance within 
the length of the circuit. 

Electric Lamp Socket-Switch, G. E. Painter, 466,511. Filed Mar. 17, 1891. 

Similar in its object to 466,510. 

Incandescent Lamp, P. Grant, 466,562. Filed July 7, 1891. 

A lamp that may be taken apart at any time for insertion of a new fila- 
ment or for other repairs without roe ie any portion thereof. 
Globe-Guard for Electric Lights, C. P. Robbins, 466,576. Filed May 11, 1891. 

Metallurgical :— 
Ore-Separator, C. J. Reed, 466,518. Filed Oct. 13, 1890. 
Ore-Separating Machinery, C. J. Reed, 466,514. Filed Dec. 1, 1890. 
Ore- Separator, C. J. Reed, 466 515. Filed Apr. 6, 1891. 
Miscellaneous :— 
Device for Electric Elevators. R. C. Smith, 466,447. Filed Mar. 17, 1891. 
A safety switch for electric elevators. 
Damper Controller, J. V. Stout, 466,450. Filed Mar. 28, 1891. 

An automatic controlling device for heating apparatus in buila miga 
1 — of Electrolytic Decomposition, T. A. Edison, 4066, 400. Filed May 26, 

Process of n substances consisting in subjecting them to the 
action of an electric cur 


Elcctric Push, J. F. Wollensak, 466,644. Fil 

Electric Meter, C. K. Huguet, 466,686. Filed Dec. 8, 1890. 

sale. buse for Mectric Conductors, J. A. Wotton, 466,761. Filed Oct. 
A safety fuse employing an explosive sufficiently violent to blow out any 

arc that might form between terminals on the fusing of an ordinary safety 


plug. 
Multiple Switchboard Busy-Test Circuit and Apparatus, F. A. Pickernell, 
466,702. Filed Aug. 17, 1801. 

A completely localized test arrangement, i. e., one that shall be entirely 

insul from the line circuit. 
Railways and Appliances :— 
Electric Railway Crossing, W. Osner, 466,262. Filed Oct. 16, 1890. 

Provides means for the crossing of electric railway conductors and for 
maintaining the line uninterruptedly across drawbri etc.. without loss 
of current by induction or danger of breaking the circuit. 
saver ern Electre Distribution for Railways, N. W. Perry, 466,867. Filed 

ar. 2, : 

Relates to the distribution of ea | by a current which remains con- 
stant in quantity, while the translating devices are arranged in series with 
one another and with the generator or dynamo. 

System of Electric Distribution for Moving Translating Devices, N. W. 
Perry, 466,368. Filed April 2, 1891. 

Similar to No. 466,867. 

Nace cure Conduit for Electric Railways, C. P. Tatro, 466,471. Filed 

ov. 14, i 

Provides means for obtaining continuous electric communication between 
an insulated line wire and the cars, and also means for perfectly insulating 
said line wire and temporarily communicating with segments thereof with- 
out exposing any portion of said line wire. 

Circuit Controller, H. P. White, 466,519. Filed April 29, 1891. 

Has for its object a construction whereby the natural yielding of a rail ina 

railway track operates a circuit controller of an electric circuit. 
5 Truck Jor Electric Railway Cars, P. M. Kling, 466,589. Filed Dec. 26, 
A car truck especially adapted to the convenient mounting of railway 
motors and mechanism. 
Lubricator for Trolleys, E. M. Doig, 466,787. Filed Aug. 17, 1891. 
A self-oiling journal for trolleys. 
Telegraphs :— 
Cable Telegraph, W. E Facer, 466,492. Filed Dec. 22, 1890. 
Has for its object to overcome difficulties experienced in long-distance 
ocean cable lines arising from induced currents, etc. 
Telephones and Apparatus:— 
A viet ri hone for Personal Wear, A. E. Miltimore, 468,725. Filed 
eb. i ; 


legal Notes. 


DISSOLUTION OF A TEMPORARY INJUNCTION AS TO EDISON 
STOCK. 


JUDGE BARRETT of the New York Supreme Court has dissolved 
a temporary injunction obtained by Martin A. Frank against the 
Edison Electric Light Company restraining it from declaring a 
dividend of 80 per cent., payable in bonds of the company. This 
decision is rendered upon the point raised by the defendant that 
Frank should should seek relief in a separate action, and not in 
his present suit against the company. The injunction is dissolved 
without prejudice to an action to secure the relief prayed for. 

Judge Barrett says in regard to his recent decision upholding 
the dissolution: ‘‘I did not mean to be understood as asserting 
that a corporation could not under any circumstances distribute 
its surplus earnings through the instrumentality in part of bonds 
issued to represent such earrings. There may undoubtedly be 
circumstances which would justify such an expedient for tem- 
porary purposes. And indeed it might be made to appear that 
such bonds simply represented surplus earnings, and could not 
possibly impair the actual capital of the company. But I have 
not changed my opinion as to the scheme here sought to be begun. 
In my judgment the affidavit of defendant does not justify the 
issuing of these debenture bonds upon the collateral security of 
stocks and bonds of the subsidiary companies for the purpose of 
raising money to declare a dividend upon the stock of this de- 
fendant. 


Jan. 20, 1892.] 


TRADE NOTES AND NOVELTIES 
AID MECHANICAL DEPARTMENT. 


The man who steadily advertises never misses 
business because his “ wires are down.” 


THE G. S. A. LINE WIRE HOLDER. 


‘í SIMPLE and cheap” are the qualities aimed at in this new 
device. Keeping the same insulators as are now in use both for 
telegraph and electric light and power transmission, this inven- 


Fie, 2.—LIGHT AND RAIL- 
WAY FEEDER WIRE. 


Fig. 1.—TELEGRAPH OR 
TELEPHONE WIRE. 


tion consists of a neck-band sprung into an annular groove of the 
insulator, a U-sha lever pivoted to the neck-band and pro- 
vided with eyes and a fastening bail or link that is pivoted to the 
eyes and provided with a bent or hook shaped portion for engag- 
ing the line wire. The bent portion presses the wire, when the 
lever is swung in a downward direction, into the annular groove 
of the insulator, so that the rounded end of the bail forms a con- 
tinuation of the neck-band, in which position the line wire is firmly 
locked to the insulator. The wire members of the fastening de- 
vice can thus be readily opened or closed so as to permit the in- 
sertion or removal of the line wire to or from the hook-shaped 
bail and the attaching and detaching of the same to the insulator, 
thus facilitating by a great deal the stringing or repairing of 
telegraph and electric light and power lines. 

The practical lineman needs this device which was invented 
and patented by G. Sacco Albanese, formerly of Orange, N. J., 
now of Lynn, Mass. 


PERRET MOTORS IN NEWSPAPER OFFICES. 


In our issue of January 6 we gave an illustration of the Perret 
motor in the printing office of the New York Commercial Adver- 
tiser. We now publish an interesting letter from the Lancaster 
Era, of Lancaster, Pa., with regard to the plant that it has had 
in operation for over a year : 


OFFICE oF THE NEW ERA 
(Daily and Weekly), 


WarRFEL & Geist, 41 No. Queen Street, 
LANCASTER, PA., Jan. 1, 1892. 


Mr. E. H. CUTLER, 
Manager the Elektron M'f'g Co. 


Dear Str—One year ago we substituted electrical for steam power in the 
New Era printing house. 20 h. p Perret motor furnishes power for the ma- 
chinery in the main press-room, driving a Goss perfecting newspaper press, 
with double folder, an Adams and three cylinder book presses, freight elevator, 
and the machinery in stereotype foundry. 

A ten-horse Perret furnishes power for the half dozen presses and other 
machinery in the jobbing department, with ample reserve power for increase 


of both plants. e performance of these motors has been satisfactory in all 
res They run free from sparking, maintain a uniform speed under all 
v ions of load, and cost nothing for engineering. We would not exchange 


for steam power upon any consideration. They are always ready for duty at 
any hour of the day or night without waiting to get up steam.“ Steam for 
drying matrices is furnished by Murray's generator and steam table combined, 
which is both economical and convenient. As you are aware, we selected the 
Perret motor from a number of competitors because, while equal to the best in 
points in common, it was the only one which developed its maximum power at 


such slow speed as enabled us to run our line shafts without the intervention of 
counter-shafting. 

The experience of a year fully confirms our judgment in the selection of 
these machines. Yours truly, 


(Copy). WARFEL & GEIST. 
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WAGNER-QUEEN VOLTMETER, 


A FEW weeks ago we described the new portable voltmeter 
bearing this name, and which has been placed on the market by 
Queen & Co., of Philadelphia. The prominent features of this 
instrument are such as to render it of great value to electricians 
for measuring both alternating and direct current. It is very 
portable, weighing only 22 ounces, and the dimensions of the case 
are 734 by 4 by 2 inches, so that it can be carried in a good-sized 

ket. The pointer is dead beat and direct reading, and the in- 

ications are accurate within one per cent. The price is also 
very low, which is of importance to those purchasers who may 
not feel warranted in buying the more eliborate and standard 
Cardew type. Weare informed by the makers that up to date 
the demand has far exceeded the supply of these voltmeters. A 
large quantity is being pushed through their factory and they 
hope soon to keep up with the orders as received, so that delays 
in shipment will not occur. It will be well for those in need of 
a good portable voltmeter for both alternating and direct currents 
to obtain a copy of circular No. 265 from Queen & Co. 


MORSE’S LIGHTNING CALCULATOR FOR ELECTRIC 
LIGHT CIRCUITS. 


ONE of the most useful as well as unique devices to which we 
have called the attention of our readers is ‘* Morse’s iene 
Calculator” for electric light circuits, an illustration of which 
accompanies this article. This invention will readily commend 
itself to all those interested in electricity on account of its extreme 
simplicity and the readiness with which all ordinary problems of 
house wiring may be solved. It is quicker and more easily con- 
sulted than a chart or table as there are no intersecting lines to 
follow or columns to confuse. The readings are direct, plain and 
absolutely correct. It is sometimes desirable to ascertain the 
proper size wire to use for certain circuits in places where it is 
inconvenient to spread out a chart or consult a table, but this 
calculator may be consulted anywhere during the progress of 
work as well as in the office. It can be carried in the pocket and 
gives instantly the information desired. The calculations are 
for 50 to 60 volts, 1 ampere on one side, and for 100 to 115 volts, 
.65 to .50 amperes on the other, and range from 0 to 250,000 lamp 
feet, with from 1 to 10 per cent. drop or loss. This meets the 
requirements of all ordinary installations. 

yi consulting the cut below it will be readily understood how 
if“ You turn the disc, it does the rest.” Suppose the problem is 
to install 50 16 c. p. 110-volt lamps with a loss of 5 per cent., at a 
distance of 100 feet from the generator or source of energy. Mul- 
tiply the number of lamps (50) by the distance in feet (100) (see 
rule on calculator) and we have 5,000 lamp feet. The calculator 
as it stands in our illustration reads For from 4,501 to 5,000 
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MORSE LIGHTNING CALCULATOR. 


lamp feet, etc.” Five thousand is therefore included in these 
figures, and by noting the figures opposite the 5 per cent. mark, 
it will be seen that No. 10 wire B. & S. gauge is the proper size 
wire to use, ; 

The time-saving qualities, together with the accuracy insured 
by the use of this device, makes the price of 50 cents at which it 
is sold appear very low. It has been placed on the market by 
Edward Lasell, N. Y. Life Building, Kansas City, Mo. 


74 


A NEW WIRT SNAP SWITCH. 


Ir would seem that the field was pretty well covered in the 
way of switches and other devices for interrupting or controlling 
electric currents. But about the time we have settled down to 
the conviction that the thing is done, and well done, we discover 
that there are other and probably better ways of doing it. The 


NEW WIRT SNAP SWITCH. 


snap switch shown in the illustration is the design of Mr. Charles 
Wirt and embodies some distinctively new ideas while it accom- 
pienes the purpose simply and satisfactorily. This is clearly seen 

y reference to the cut. It is of small size but has a large carry- 
ing capacity as it will break the full current of 220 volts without 
injurious sparking. It is very neat in finish and appearance and 
is made by the Electrical Supply Co., Chicago. 


THE ACME SINGLE POLE DOUBLE-BREAK SWITCH. 


THE Electric Appliance Company, of Chicago, are placing upon 
the market a new double-break switch, which it is claimed com- 
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THE ACME SINGLE POLE DOUBLE-BREAK SWITCH. 


bines all the desirable points which can be suggested for an incan- 
descent snap switch, at the same time doing away with the many 
bad features commonly found in others. The Acme 10-ampere 
switch measures less than three inches over all and has but two 
working parts. It is operated by a thumb-piece which unscrews 
when turned backwards and its action is easy and positive. The 
wide double break which, combined, measures more than 1% 
inch, will break several times the voltage in ordinary use, thus 
insuring long life to the switch. The motion of the bar passing 
over the flexible bronze brushes always keeps the contact surfaces 
clean and bright. There is embodied in this switch a unique 
device which is very simple and absolutely mechanical. This 
releases the bar at the proper time and also prevents it from being 
turned backwards. The Acme does not depend in the least upon 
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friction between any of its parts to retain the bar until the handle 
is given the required turn to release it. 

Several new features have been introduced in the con- 
struction of the Acme switch which are strongly recommended 
by first-class line men, including among them being the man- 
ner of making connection by means of which the wires entering 
the switch are always open to inspection and require no extra 
perforations in the base for their ission to the terminals. 


THE ELECTRIC MUTUAL INSURANCE CO. 


THE announcement is made that the directors of the above 
company have executed a contract whereby the entire liability 
under all of its outstanding policies is assumed by the Home 
Insurance Co., of this city, a strong organization with ten million 
dollars of assets. The Home Co. will have the benefit of the 
expert services of Mr. S. E. Barton and Capt. W. M. Brophy, 
whose work for the Electric Mutual has been so effective in bring- 
ing insurance rates on electric plants down to a fair and satis- 
factory point. Mr. D. A. Heald, the president of the Home Co., 
at the head of the reinsuring syndicate says that it would agree to 
authorize a reduction in the rates at the end of, say, two years if 
at the end of such a paripa it is found that the existing rates yield 
an underwriting profit in excess of ten per cent. 


NOVELTIES IN STAR ELECTRIX SWITCHES. 


WE illustrate in this issue a novel switch, Fig. 1, which is 
being put upon the market by the Star Electrix Co., of Philadel- 


Fig. 1.—THE STAR ELECTRIX WALL SwIICB. 


phia. This switch is intended to go into a panel or wall, and, as 
will be seen, instead of protruding, as is the case with ordi- 
nary switches, the handle or button is set in a recess so that the 
end comes flush with the wall. 

We also show, Fig, 2, an interior view of the improved con- 
struction of the well-known 10 amp. 8. P. Electrix switch. The 


Fia. 2.—THE STAR ELECTRIX 10-AMPERE SWITCH. 


handles have a large flattened metal nut in their interior, making 
it impossible to break or twist them off, while the wire con- 
nections are provided with a very convenient set-screw. 
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LIGHTING CHICAGO’S ALLEYS. 


MOR MOCLAUGHRY, Chief of Police of Chicago, in an address 
at the banquet of the Methodist Social Union, recently made this 
statement: Vice flourishes in darkness, and if a 20,000 c. p. are 
light . 1 in every alley on the South Side of Chicago, more 
good would be done than if the police force was trebled.“ 


OLD RAILS AS TELEGRAPH POLES. 


OLD rails are used for telegraph poles in India. Two short 
2 of rail are bolted to the foot of a long rail and the ends are 
uried in the ground. The bracket is of wrought iron, with the 
ends turned up for the insulators. The cost is less than half of 
that of wooden posts. 


THE “ELLIOTT” INSULATORS FOR ELECTRIC 
RAILWAY WORK. 


THE rapid development of electric railway work, with its 
oversp 1g network of overhead wires, has induced many 
manufacturing companies to produce electric insulating devices 
specially adapted for railway work. Among the most recent to 
be put on the market are the Elliott” insulators, manufactured 
by the Revere Rubber Company, of 63 Franklin street, Boston. 
Fig. 1 represents the Elliott“ trolley line insulator as applied to 
the span wire, and Fig. 2 shows the insulating part of it in 
section. The insulation is composed of aspecial hard rubber which 
possesses — 4 strength, and is at the same time tough, and not 
at all brittle. The outside of the insulator is made of brass, in 
which are the lugs for going over the span wire. Inside this brass 
casing, but separated from it by the rubber is the bolt with a 
large round head embedded in the rubber and to whose lower end 
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is screwed the clip for supporting the trolley wire. It will be 
seen also that the insulation is turned up round the bottom flange 
of the outside casing, so that any short-circuiting by moisture is 
effectively prevented. Fig. 3 shows the ‘‘ Elliott” pull-off, or 
strain insulator, the insulation of which is also made of rubber, 
and is in many respects similar in design to the hanger. It is ex- 
tremely simple, strong, has high insulating properties, and is at 
the same time small and light, considering that it will stand a 
strain of upwards of 8,000 pounds. The Revere Rubber Company 
are making many other electric specialties, and their large factory 
at Revere, Mass., is well equipped to turn out the highest class of 
work in this line. 


BROOKLYN NOTES. 


THE CrrizEns’ ELECTRIC ILLUMINATING Co. are making enlarge- 
ments of their entire plant as rapidly as the work can be pushed. 
They have nearly completed an addition of 500 h. p., of the 
Cowles Engineering Co.’s boilers and in the spring will erect a 150- 
foot chimney. Drawings have been made for a very elaborate 
arc switchboard which is to control their 74 circuits and 60 dy- 
namos. The circuits are completely interchangeable, and operated 
without the use of cables. A large alternating switchboard is 
also to be built. 


PRESIDENT HUNTLEY, of the National Electric Light Association, 
with several other gentlemen, looked over the electric interests 
of the city with Superintendent Peck, of the Citizens’ Co., on 
January 7th. 


A VERY CHEERFUL and unique display is made over the station 
of the Edison Electric Illuminating Co. Between the two massive 
chimneys is nded a large sign with these words spelled out 
in vari-colored lamps : 


„A Happy New Year, 
1892.” 


From Fulton street at night the effect is beautiful. This was 
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lighted by the fire-alarm for the first time at exactly midnight on 

the beginning of the new year. The Edison Company will im- 

mediately install two triple-expansion, non-condensing engines 

of 750 h. p. each. They will be coupled direct to two Edison 300 

K. W. dynamos Since January 1, forty h. p. of motors have 

ar ON and contracts for isolated plants of 2,709 lights have 
n closed. 


THE WATER FAuxR.— During the recent water famine caused 
by the breaking of a conduit in Brooklyn practically all business 
requiring power was suspended. The Edison Electric Illuminating 
Co., however, kept their entire plant running without a stop, in the 
following enterprising manner: Temporary leases were at once 
secured on all the available artesian wells. With the aid of a score 
of carts and an extemporized electric pump just enough water 
could be secured. Their own well unfortunately became clogged 
by sand at the outset. In this manner the company was enabled 
to stand the 36-hour famine, while all others were nearly shut 
down. The company was offered $100 for a single cartful of 
water by the Brooklyn Citizen, whose edition had got partly 
through the press when the famine occurred. The water was at 
once gratuitously given. 


STREET RAILWAY Matrers.—The Mayor's veto still withholds 
the permission granted by the common council last December to 
the street railways of this city, giving them the right to operate 
by electricity. Private consent has cheerfully been given, as well 
as the sanction of the State Board of Railroad Commissioners, and 
itis hoped that the mayor will soon withdraw his veto. In this 
event work will be immediately begun by several roads. The tele- 
phone company expect no serious trouble from the trolley system. 
They have now a large number of metallic circuits. To show the 
magnitude of telephone work about New York, it may be said that 


the exchanges within a twenty-mile radius of the city show a 
list of over 20,000 subscribers. 


PHILADELPHIA NOTES. 


ELECTRIC CLUB.—The question of organizing an Electric Club 
in Philadelphia has been agitated for a long time and ought to be 
accomplished. Such a club properly conducted and supported by 
the electrical fraternity would be a credit to the city. Tn order to 
learn whatinterest is manifested in such an organization the writer 
would ask all those who would like to participate in the forward- 
ing of this scheme to send their names to the Electric Club, City 
Trust Building. If one hundred names are received, each party 
will be notified to attend a meeting of the whole at some hotel or 
other designated place. - 


MR. G. H. FISHER, Philadelphia agent for Chas. A. Schieren 
& Co., reports an unusually large demand for the Schieren famous 
perforated belting. Among the electric light plants which have 
been recently equipped with this belting are the following: The 
Diamond Electric Light Co., Columbia Electric Light Co., 
Southern Electric Light & Power Co., West End Electric Light 
Co., Powelton Electric Light Co., and the plant at the Gladstone 
Apartment House. 


THE JENKINTOWN (PA.) LIGHT Co. has just placed an order 
with the Penna. Electric Engineering Co. for two 1,000-light 
National alternating current dynamos. The Jenkintown Co. 
already have a plant of 4,000 lights covering an area of 25 miles, 
and are lighting 10 stations on the Reading Railroad. 


THE PENNSYLVANIA ELECTRIC ENGINEERING Co. report large 
sales for their lamp, The Pennsylvania,” from all parts of the 
country, and from all reports they undoubtedly have one of the 
most efficient lamps upon the market. 


F. A. La ROCHE, general manager of the La Roche Electric 
Works, was the recipient, on Christmas eve, of a very handsome 
solid silver service from the employees of the concern. 
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NEW YORK NOTES. 


THE ALEXANDER-CHAMBERLAIN Co.—The system of entire plant 
station inspection which the Alexander-Chamberlain Co. are intro- 
ducing is meeting with flattering success. The adoption of this 
scheme means to the company the entire supervision of the plant 
and the attempt to run the same in the most economical manner. 
Companies which have anny ae the A. & C. Co.'s system ofinspec- 
tion have found a material decrease in the cost of running. The 
plants under the company’s care are inspected some once and 
some twice each week, thus preventing the long standing of the 
slightest trouble. The Alexander-Chamberlain Co. have just 
closed a contract with the City Button Works for an arc lamp 
installation ; also a 800-light incandescent plant with an auxiliary 
storage battery installation. 


Mr. A. J. BARON, general manager at Wellington, New Zeal- 
and, for the Gulcher Electric Light Co., of London, who is making 
a flying trip through this country, spent a few days in this city 
recently. So far as possible Mr. Baron has made at least a pass- 
ing inspection of all electrical devices coming to his notice. He 
called at the offices of the Ongley Electric Company recently and 
was very much interested in their system of electric watchman’s 
clocks and recorders, and especially in their new electric alarm 
for automatic sprinklers. which has been favorably spoken of by 
the board of fire underwriters in this city. Mr. Baron sails from 
here to London, thence to New Zealand. 


Mr. T. J. MURPHY has secured a handsome office in the Elec- 
trical Exchange Building. Mr. Murphy has been in the Exchange 
Building for some time, but has now been compelled to occupy an 
entire office to accommodate his increasing trade as well as to 
make room for some handsome sample slate and marble switch- 
boards, etc., of which he makes a specialty. A feature Mr. Murphy 
is introducing in his business is the making of drawings of switch- 
boards, etc., and sending them direct to the quarries, where all 
drilling of holes and cutting is done. This saves time and 
seed making it necessary only to assemble the instruments 
thereon, 


Coss, DANBY X KNotTtT.—The firm of Cobb, Danby & Knott, 
general contracting and supervising electrical engineers, which 
had its inception a few weeks ago has secured a desirable suite of 
offices on the first floor of the Electrical Exchange Building. The 
company is now prepared to make bids in open market on oon- 
tracts for all classes of electricalequipment. The gentlemen com- 
posing the firm have all held responsible positions with the larger 
electrical companies. They are Eastern agents for the Riker 
dynamos and motors and Hart switches and specialties manufac- 
tured at Hartford, Conn. 


Mr. E. F. KELLEY AND M. R. RODRIGUES have joined forces 
and hereafter will be known in a business way as the Premier 
Electric Co. They are located at 11 Whipple street, Brooklyn, 
and have facilities for handling everything in light repair work. 
They are also . special type of carbon battery, and 
the Premier dry battery and fan motors of the same name. The 
shop will be in charge of Mr. Rodrigues, whose work gives evi - 
dence of his being a thorough craftsman. Mr. Kelly will look 
after the sales and business generally. 


Mr. James H. Mason, inventor of the well-known Mason bat- 
tery, has been ill at his home in Brooklyn, N. Y., for something 
over three weeks, hir ailment being pneumonia. His many friends 
will be glad to know that he will soon be on his feet again, 
although he is not able to do any work at the present time. 


THE C. & C. Morok Co. report an unusual demand for 
motors of large capacity. Several orders for 100 horse-power 
motors have been received. Their present plant is far too small 
to cope with their increasing business. Early in the spring a 
much larger factory will be built just outside New York. 


THE NEW YORK INSULATED WIRE Co. are about settled in their 
new Offices. The location is a desirable one, and it is needless to 
say that at 15 Cortlandt street they are within easy reach of all 
the electrical interests in the city. They have taken the whole 
suite across the front of the building on the fourth floor. 


THE BLAKENEY ELECTRIC Co., 435 Broadway, Brooklyn, N. Y., 
is introducing a special, neatly constructed and remarkably effi- 
cient induction coil for experimental use. Catalogues giving par- 
ticulars and prices will be mailed. This company manufactures 
and deals exclusively in experimental apparatus. 


Mr. C. W. Price, a former resident of this city, and until 
recently a representative of the Northwest Thomson-Houston 
Co., of St. Paul, Minn, has resigned his position there and re- 
turned to New York, where he intends locating. 


Mr. E. P. THOMPSON, of Temple Court, reports a large sale of 
his admirable book: How to Make Inventions.” It is a perfect 
gold mine for inventors and will probably reach several editions. 


GEN. O. E. MADDEN has secured in the Electrical Exchange 
Building a desirable suite of offices which he is fitting up in 
handsome shape, 


- handsome manner. 
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AMSTERDAM, N. Y.—The Amsterdam Street Railway Company, 
Amsterdam, N. Y., since January 1st have combined the offices 
of secretary and treasurer with that of general manager. This 
leaves their able manager, Mr. H. K. McCay, open for posi- 
tion at that time. 


Mr. W. H. WIsSINa, who has represented the interests of L. 
J. Wing & Co. in the Weet for several years, is spending a few 
days in this city. The Western office of the firm is located at 96 
Lake street, Chicago. 


WESTERN NOTES. 


THE GREAT WESTERN ELECTRIC SUPPLY COMPANY, Nos. 201 to 
207 S. Canal street, report a most gratifying increase in the 
demand for their electrical goods, especially their Sun arc lamp, 
which is giving universal satisfaction. It can be used singly or in 
series and gives a most beautiful, steady, white light. They are 
also receiving large orders for a new focusing arc lamp, several 
of which are in use in various parts of the city. There is also an 
ever-increasing demand for their celebratad K. K. wire. They 
are doing a large business in housegoods supplies, and the sales 
are increasing daily. The fixture department reports very large 
sales in Missouri, Louisiana and Illinois. The business of this 
year compared with last, shows a big gain, while the outlook for 
1892 is better than it was this time last year. i 


THE ELECTRIC APPLIANCE COMPANY report having closed ar- 
rangements for the general selling agency for the Standard lamp. 
The Standard lamp is a new competiter for favor among lamp 
users, and from results already secured after prolonged and care- 
ful tests it promises fair to be a very strong lamp in the field. The 
Electric Appliance Company have taken hold of this lamp only 
after a series of most severe tests, which have proven more than 
satisfactory. Very strong claims are made for long life, high 
efficiency and total absence of discoloration, and the lamps which 
have been burning in the company’s stores and offices certainly 
show up to good advantage, and the indications are that the 
Electric Appliance Company has added another valuable'specialty 
to their already long list. 


„OLD RELIABLE” is a fitting name for the Electric Merchan- 
dise Company, Chicago. Giving its whole attention to the electric 
railway supply business and carrying a large stock of such sup- 
plies, it has won an enviable reputation for prompt and accurate 
shipment. Recently improved facilities and an increase in stock 
make the company more than ever ready to serve the trade in a 

The company reports this season unusually 
prosperous. Frequent orders for Brand’s steel wire track brooms 
with Wardwell's patent track broom holders come in, besides 
large orders for motor parts, station, car and line repairs. An 
encouraging order just received by this company was for 3,000 
pounds of the well known E. M. Co.” tape. 


Mr. WM. Hoop, 239 La Salle street, has just made up a model 
private lighting plant consisting of gas engine, dynamo and stor- 
age batteries. Everything is exceedingly handsome and complete, 
and he will no doubt sell a large number of small plants for private 
lighting as there are many advantages clearly shown in this 
plant that will be appreciated by those who desire a cleaner and 
more beautiful light than gas, at a reasonable expense. 


THE CENTRAL ELEcTRIC Co. have just taken the agency for 
Illinois, Missouri, Nebraska and Indiana for the Interior Conduit 
& Insulation Company, and will carry in stock at Chicago, St. 
Louis, Kansas City and Omaha a sufficient supply to meet the 
demands of the business. This isa very important agency, and the 
Central Electric Company can be congratulated in securing it. 


THR ELECTRIC MERCHANDISE Co. report numerous orders com- 
ing in all the time during the cold weather for extra supplies for 
Burton electric heaters by those who have used them, and are 
also placing on their books names of many new customers who 
are adopting this highly desirable method of heating their cars. 


NEW PROCESS WELDING AND SPINNING Co.—The annual meet- 
ing of the above company was held at its offices, 21 Rialto Build- 
ing, Chicago, January 5, when the following officers were elected 
for the ensuing year: Geo. D. Cook, president; Mortimer 
McRoberts, vice-president, and W. L. Trowbridge, secretary. 


THE CENTRAL ELECTRIC Co. report a very flattering increase in 
their lamp orders, and the immense stock of various voltages and 
sizes which they carry enables them to make exceedingly prompt 
shipments, which are being thoroughly appreciated by users of 
incandescent lamps. 


Departmental items of Electric Light, Electric 
Ratlways, Electric Power, Telegraph, Telephone, 
New Hotels, New Buildings, Apparatus Wanted, 
Miscellaneous, etc,, will be found in the advertising 
pages. . 
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THE NEW EQUIPMENT OF THE WESTERN UNION 
TELEGRAPH COMPANY’S OFFICE IN NEW YORK. 


Electrical Engineer, Western Union Telegraph Company. 


I. 


HE new general office of the West- 
ern Union Telegraph Company, in 
New York, is, with one exception, 
the largest telegraph office in the 
world. In respect of volume of 
business handled, it is second only 
to the London office and a very 

ood second at that. In complete- 
ness of equipment and adaptation to all possible require- 
ments of the modern telegraph service it easily takes first 
rank. Itis intended to point out, in the following, some 
of the characteristics which distinguish this from all other 
telegraph offices and which are relied upon to establish the 
claim that it is the best-equipped telegraph office in the 
world. 

The building in which the office is situated was designed 
and built to meet the peculiar requirements of the tele- 
graph service. It is thoroughly fireproof in construction 
and every precaution has been taken in fitting it for use to 
prevent the possibility of a recurrence of such a disaster as 
destroyed the old office on July 18, 1890. 

Two thousand one hundred and fifty wires enter the 
building from underground conduits. These wires are led 
in cables of one hundred conductors through iron ducts to 
a terminal board enclosed in a fireproof vault under the 
Dey street front. This terminal board is of slate supported 
in an iron frame and is fitted to receive 3,200 wires. 
Leaving this vault the cables enter wrought-iron pi 
three inches in diameter, a separate pipe being provided 
for each cable, and are led through two widely separated 
fireproof shafts, indicated in Fig. 1, to the operating 
department on the seventh and eighth floors. On reaching 
these floors the cables, leave the pipes and enter ducts 
formed in the floors through which they are distributed to 
the various switches. : 

The construction of the floors and floor-ducts needs a 
brief description. The iron floor beams and brick arches 
are of the usual kind. On these was placed a network of 
wooden forms or moulds to shape channels from four to six 
inches deep and twelve inches wide. The spaces intervenin 
between the forms were filled in with concrete, after whic 
the forms were removed and a coating of rock asphalt an 
inch in thickness was laid on the bottoms and sides of the 
channels. Over the channels were then laid slabs of slate, 
thirteen inches wide and one inch thick. The floor between 
these slabs was then covered with one inch of rock asphalt, 
which makes the surface of the finished floor. The slate 
slabs are in short lengths and may be readily lifted out of 
place, giving convenient access to the wires in the channels. 
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Engineer. 


The finished ducts are three to five inches deep and ten 
inches wide. They run in parallel lines, crossing each 
other at right angles at a distance of about eight feet 
apart, and are so planned as to bring the intersections under 
the centres of the operators’ tables. At each intersection 


an iron plate 13 inches square takes the place of the slate 
slab for convenience in reaching the wires without remov- 
ing the slate. Wires from the floor to the tables lead up 
up through iron ring frames set in the floor direotly under 
the centre of each “ quartet” table and split cast-iron Pipes 

the floor. The 


protect the wires between the tables an 


THE WESTERN UNION TELEGRAPH BUILDING, NEw YORK. 


floor channels are filled at intervals of a few feet with sea 
beach sand as a security against the spread of fire in them. 

The cables and all of the ingulated wire used in the 
building are covered with fireproof braid outside of the 


` insulating Kerite or “Safety Insulated” compound. 


The wire used is of Nos. 16 and 18 B. W. G., insulated 


‘to = and inches, respectively, exclusive of the braid. 


Every joint in the office is thoroughly soldered and insulated 
with as much care as is given to cable jointing. In fact 
this part of the work was done by a detail from the 
company’s cable crew. 
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II. 


It has been the common practice in telegraph offices to lead 
all wires to one central point where the switch is located, 
the point selected being usually, for convenience, directly 
over the flues or wire-ways leading from above or below. 
Such an arrangement is plainly objectionable as exposing 
the most vulnerable point in the office to the greatest 
danger from fire. In this case, instead of the usual central 


Fie. 64.—ARRANGEMENT OF TELEGRAPH DYNAMO PLANT. 


switch there are five main line switches separated as widely 
as possible from each other and placed as far as possible 
from elevator shafts and stairways. The location of these 
main line switches is shown in the floor plan, Fig. 1. 

This method, besides affording greater security from 
fire, permits each section of the switch to be located in 
that division of the office where its wires are operated, a 
feature which becomes of great importance in large offices. 
For convenience of commumication between the chief 
operators of the different switches, an office wire is provided 
connecting all switches and furnished with keys and 
sounders at convenient intervals on the switch tables. 

The five main line switches are of the usual double-jack 
pattern with a total of ten hundred and twenty-five straps 
and thirty horizontal rows of disca. They are supported 
in iron frames with clear glass panels at the ends and front, 
and are surmounted by frames containing banks of lamps 


HN. ENGR. Y.. 


Fig 6.— ARRANGEMENT OF RESISTANCE LAMPS ON SWITCHBOARDS. 


used as resistances, as illustrated in Fig. 2, which shows 
the City Lines” switch. About twenty-one hundred of 
these lamps are in use over the switches, as will be ex- 
plained later. Behind each main line switch is placed a 


set of knife switches which, when opened, cut off all dy- 
namo leads and ground connections from the switch. This 


is only useful as a precaution against fire. 

The main lines from the street are connected to the 
switch through “ W. B. G” protectors. These protectors 
consist of a short piece of fuse wire (No. 20) around one 
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end of which is wound anumber of turns of No. 30 silk- 
covered: German silver wire. The heating effect of any ab- 
normal current is relied upon to melt the fuse wire. This 
device is capable of accurate adjustment so as to open the 


Ha ‘on 


— 
j — | 


summam selon] 7] fel oa 


— 
~ — | 
— 


we 
Western 
witch bos d 


Sw: 


R EET 


T 


S 


ee OF 


5 —— 


OOT 


Southern 
Dwiteh board 


FId. 1.—PLAN OF GENERAL OPERATING ROOM, 8TH FLOOR. 


circuit on any desired current with great certainty. In 
this case the maximum current that the protectors will 
carry is J ampere. They are placed directly back of the 
switches. Loops and instrument wires with their cords 
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connect with terminal boards, also back of the switches, in 
the usual way. 

In addition to the five main line switches above men- 
tioned there area number of others used forspecial purposes. 
The most important of these is the “ Loop Switch,” Fig. 3, 
which is a collection of-375 spring jacks with 450 cords 
and wedges. The frame supporting this switch carries in 
the lower part a board with 900 lamp sockets fitted to re- 
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tor “grounds” for an instant the wire in his office by 
touching a button. This, of course, throws through the 
annunciator magnet a current strong enough to operate the 
drop and ring a signal bell. The operator in charge at 
once connects into the circuit through the spring-jack and 
without loss of time is in communication with the lessee’s 
office. This device is the invention of Mr. James B. Hurd 
and is a valuable addition to the office equipment. 

Another piece of apparatus which has 
an important function to perform is the 
‘time repeater.” At noon every week 
day a signal is received from tbe U. S. 
Naval Observatory, at Washington, which 
indicates the exact hour. This signal is 
sent out from New York in all directions, 
at the present time on sixty different lines. 
The “time repeater” consists of ninety- 


two repeating magnets operated by local 
current through the points of a relay in 
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Fig. 2.— TRE CITY LINES” SWITCHBOARD. 


ceive resistance lamps, two foreach loop. Every quad and 
duplex loop entering the office is led directly to this board 
and connected through a pair of lamps to a double con- 
ductor cord terminating in a wedge. The jacks connect 
with the quad and duplex sets of repeaters, etc., in dif- 
ferent parts of the office, Thus any loop may be con- 
nected to any multiplex set by inserting the wedge in the 
proper jack. The lamps have resistances ranging from 20 
to 80 ohms and serve to equalize the re- 
sistances of the loops, bringing all to a 
standard of 92 ohms in each leg * or as 
nearly as practicable thereto. Nine hundred 
lamps are required to equip this switch. 

There are 125 flying loops,” so called, 
connecting this switch with all other switches, 
by means of which any wire from any of the 
other switches may be brought to this switch 
and thence to any pon of the „ 
rooms. A number of special dynamos use 
as intermediate batteries are brought in here 
and may be thrown by means of these “ flying 
loops ” into any of the main line switches, 
as required. The functions of this switch 
are not unlike those of the central office in a 
telephone exchange system. This loop switch 
and the system of operauing the multiplex 
ae connecting with it is due to the skill 
and ingenuity of Mr. George W. Gardanier, 
who has succeeded in providing for about 
every conceivable requirement, or emergency. 

Another valuable device is the annunciator 
switch, Fig. 4, page 82. This consists of 100 
annunciator drops set in a frame with an 
equal number of spring-jacks connected 
with an automatic alarm in the usual way. The magnets 
operating the drops are of low resistance, that is, about 
two ohms, Each magnet is assigned to, and kept in cir- 
cuit in, one of the leased wires and is between the loop 
running to the lessee’s office and the dynamo. Its purpose 
is to enable the lessee’s operator, without any delay, to call 
the attention of the chief operator in the general office to 
any interruption on the wire. To do this the lessee’s opera- 


the Washington circuit. The repeating 
points of the ninety-two magnets con- 
nect by as many loops to the five main- 
line switches where they are connected to 
the lines over which the time signal is to 
be sent. This apparatus can also be used 
as a repeater for sending dispatches over 
a number of wires at one operation. For 
example, election returns, bulletins of 
which have to be sent out on election 
night in every direction, may now be sent 
on nearly a bundred lines by one operator. 
A good idea of the general arrangement 
of the operating room on the eighth floor will be gained 
from the engraving, Fig. 10, page 80. 

The seventh floor contains the Wheatstone instruments, 
the automatic repeaters (Milliken-Hicks pattern), the 
quadruplex apparatus instruments used on such lines as are 
operated by branch offices direct and not requiring opera- 
tors at the central office, the Gold and Stock quotation 
service, the commercial news department, etc, The lat- 
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Fia. 8.—THE LOOP SwitcH UNDER DISTRIBUTING GALLERY, 


ter have switchboards devoted specially to this service. 
About thirty perforating machines are required for pre- 
paring messages for transmission by the Wheatstone in- 
struments,and as many typewriters copy the received slips 
for delivery. Four Wheatstone circuits are in operation, 
two to Chicago, one each to St. Louis and New Orleans. 
On the Chicago circuits a speed of 175 words per minute 
is easily attained with one repeater in circuit at Buffalo. 
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Of the automatic repeaters there are fourteen in readiness 
for use. New York being the natural terminus of all cir- 
cuit, a large number of repeaters is not required. They 
are all connected with the loop switch through which they 
can be connected with any lines entering the office. 

The quadruplex sets on this floor are thirty in number 
and as they are operated by branch offices only, are com- 
pactly placed, a complete set (four “sides”) on one desk. 

There are five transmitting machines on the seventh 
floor for sending out quotations to as many classes of 
tickers, viz., ee uce, cotton, petroleum, coffee and finan- 
cial news. e transmitters are each operated by small 
electric motors. 


III. 


In the cellar under the Broadway end of the building 
are the dynamos which supply the currents for telegraph 
work. The first dynamos ever used as substitutes for 
chemical batteries to furnish currents for tele ep pur- 
ag were placed in the New York office by Mr. Stephen 

. Field, in 1880. Previous to their introduction, about 
20, 000 cells of “ gravity” battery were used in the office. 


Fia. 5.—ONE SECTION OF DYNAMO TELEGRAPH. PLANT, WESTERN UNION BUILDING, N. 
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plex circuits which take their currents through a separate 
ank of lamps. One gang of dynamos furnishes positive, 
and one negative currents. The third is a spare or relief 
ang and is so connected through a reversing switch in the 
ynamo-room that it may supply currents of either po- 
larity, as required, to relieve either of the others. There 
are also two 80-ampere machines supplying currents at 23 
volts for loops ; two 300-ampere machines supplying cur- 
rents at 7 volts for locals, and two 40-ampere machines 
supplying currents at 45 volts for city and short-line ser- 
vice. Of these lower-voltage machines only one of each 
air is in use at one time, the other being held in reserve. 
ach gang is driven by a separate vertical engine of 16 h. 
p., running at 160 revolutions. The dynamos all run at 
1,250 revolutions, belting from overhead shafting. The 
fields of all the machines in each gang are in multiple and 
are excited by a 60-volt current from the fifth machine of 
the series, as shown in Fig. 54, page 78, this machine 
having less work to do than either of the others. 
The dynamo switchboard contains indicators connected 
with the 4th potential, positive and negative leads, also for 
the three 5th potential machines and for the low-voltage 


(Taken by flash light.) 


The original dynamos replaced all but about eight thou- 
sand cells, that number being retained for locals, intermedi- 
ate mains, eto. At the date of the fire in 1890 the office 
contained about 10,000 cells, nearly the whole of the sixth 
floor of the old building being occupied by the cells The 
great superiority of the dynamos over the batteries in 
efficiency of service, low cost of maintenance and saving 
of room had been abundantly demonstrated, and it was de- 
termined that in the reconstructed office dynamo currents 
should ‘replace all others. So thoroughly has this plan 
been carried out that nota single cell of battery now re- 
mains in the building. 

There are three gangs of dynamos supplying main-line 
currents, each gang consisting of five Edison 40-ampere 
machines connected in series and a view of which is given 
in Fig. 5. The first and second of each series have a po- 
tential difference of 70 volts each, and the third, fourth 
and fifth, 60 volts each. Leads from each machine carry 
currents of 70, 140, 200, 260 and 320 volts to resistance 
lamps in the operating department. The three lower po- 
tentials, only, are carried to the switches, the 260 and 320 
volt leads being used exclusively for duplex and quadru- 


machines, as well as regulators for each of the three 5th 
5 and for the six local loop and city dynamos. 

gulators for all the others are placed directly over their 
respective machines. 

There are in this room, in addition, 30 small dynamos 
ranged along the wall, as seen in Fig. 5, and used as inter- 
mediate main-line batteries. These deliver currents at 
from 50 to 125 volta, each machine having attached to it a 
one-half ampere lamp connected permanently in the circuit. 
As each feeds one wire only, they normally supply currents 
of .03 or .04 ampere. 

The Ist, 2nd and 3d potential leads from the dynamos 
terminate in the operating-room in bus-bars placed directly 
over the switches, Fig. 6, page 78, in which B B are bus- 
bars and L L lamps. The lamps are held in sockets, one 
terminal of each connecting with its bus-bar and the other 
(through a short wire on the back of the board, not shown 
in the figure), with a disc in the switch directly beneath. 
Each lamp connects with one disc only. One horizontal 
row of discs is assigned to the first potential lamps, two 
rows to the second and one to the third. As compara- 
tively few wires are worked on the Ist and 3d potentials 
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and many on the 2nd, the latter has two rows of discs 
assigned to it, so as to avoid having to feed two wires 
through one lamp, which is objectionable for the same 
reasons that make it objectionable to work two wires from 
one battery. 

The lamps used are specially designed for the purpose. 
The Ist potential lamps have one filament measuring (cold) 
140 ohms ; the 2nd tay two in series measuring 280 
ohms, and the 3d three in series measuring 400 ohms. On 
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Fid. 4.—THE ANNUNCIATOR SWITCH FOR LEASED LINES. 


short circuit, with the currents supplied from the dynamos, 


these lamps all carry six-tenths ampere, showing with that. 


current a dull red glow. This serves a valuable purpose 
as a signal calling attention to ground connections on the 
lines. Whenever a lamp is seen to glow, the chief operator 
knows at once that the line connected to the disc and strap 
directly below is grounded, without waiting for a report 
from the operator. 

It is to be noted that dynamo leads of only one polarity 
are connected with any one switch. The Eastern switch 
200 lines, Long Island switch 75 lines, and the City switch 
250 lines, are supplied with positive currents only, and the 
Southern switch 300 lines, and Western switch 200 lines, 
with negative currents only. 

The local (7 volt) dynamos supply currents for operatin 
all Morse and repeater sounders, the former being woun 
to 100 ohms. The repeater sounders, requiring extremely 
prompt action, are wound to 20 ohms and a non-inductive 
resistance of 20 ohms is placed in circuit with each. The 
multiplex loops are operated with the current of 23 volts, 
the resistance of each leg of each loop being adjusted to 
about 92 ohms. The loop magnets are wound to four 
ohms and the transmitter magnets each to six ohms. A 
considerable number of branch offices, as many in some 
cases as ten, are connected on one loop. 


IV. 


In a large telegraph office one of the first essentials to 
the proper handling of business is a means of rapid and 
continuous communication between all its parts, The 
London office depends upon pneumatic tubes for this pur- 
pose. In the New York office the requirements have been 
very successfully met by means of a cable carrier system. 
On the 8th floor, a plan of which is shown in Fig. 1, in the 
centre of the room, is agallery 35 by 20 feet from which 
radiate 16 lines of message carrier railways each being a 
double-track line wtih four to six stations. The engraving 
Fig. 7, will give a good idea of the arrangement for the 
delivery and distribution of messages. 

The system employed is an adaptation of the Martin 
cash carrier” system and consists essentially of a number 
of double-track miniature cable railways radiating from 
the central station on the gallery. The carriers are so 
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constructed that they drop the driving cable and are auto- 
matically ‘side tracked ” at the particular station on the 
floor for which they are intended. There are at present 57 
stations on the two floors, the location of those on the 8th 
floor being shown in Fig. 1. Two 5 h. p. Crocker- Wheeler 
motors furnish the power for running this system, one 
only being in use, while the other is held in reserve. Fig. 
8 shows one of these motors driving a shaft under the 
gallery. The speed of the carriers is about 750 feet per 
minute and as the longest line is not more than 125 feet in 
length the most distant station is reached in ten seconds. 

The gallery also contains the terminal valves of 24 
pneumatic house tubes communicating with the receiving 
and delivery departments, the executive floor and other 
departments. Four pneumatic tubes to Twenty-third 
street and intermediate offices and four to the exchanges 
below Wall street are also operated from this gallery. Thus 
all messages coming into, and going out of, the general 
operating department must pass through this central dis- 
tributing point. 

v. 


The pneumatic system is quite extensive. Four tubes 
of 3 inches internal diameter extend from Dey street 
through Broad way, Fourteenth street and Fifth avenue to 
the company’s building at the corner of Twenty-third 
street. Two of these tubes, one for up and one for down: 
business, have way-stations at Nos. 407, 549 and 854 Broad- 
way; the other two run through to Twenty-third street 
direct. The tubes are of brass, weighing three pounds per 
foot. They are in 20-foot lengths with accurately fitted 
flanged couplings at each joint. They are laid in boxes of 
creosoted 32-inch spruce plank about three feet below the 
surface and near the middle of the street. Manholes three 
feet square are placed at intervals of 400 to 450 feet and 
in every alternate manhole expansion joints are provided. 
Two 2} inch tubes of similar construction extend from Dey 
street through Broadway, Maiden Lane and Pearl street 
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to the company’s office 134 Pearl and the Cotton Exchange, 
and two others through Broad way, Wall and Broad streets 
to the company’s building, No. 16 Broad street and the 
Stock Exchange, with a way station in the Equitable Build- 
ing. Six other single lines of tube 14 inch in diameter 
extend through Broadway and Park Row to the offices of 
the daily morning papers. There is altogether a total 
length of 70,320 feet (Over 13 miles) of underground tube 
in operation. 
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The tubes running to Twenty-third street are operated 
by vacuum alone, power being provided at both ends of 
the line. The speed attained on these tubes is about 24 
miles an hour with the gauge showing 22 inches, which is 
the usual working vacuum. With both pressure and 
vacuum, carriers have made the distance between the gen- 
-eral office and Twenty-third street (13,454 feet) in 2 min. 
: 88 secs.; but a pressure of 22 pounds in addition to 20 in. 
-of vacuum was required to accomplish this. The shorter 
tubes are operated by pressure for outgoing and vacuum 
for incoming carriers, 7 pounds pressure and 15 inches 
vacuum being the usual standard. All lines are double, 
that is, one tube for up and one tube for down business, 
‘except those to the newspaper offices. The latter are 
‘therefore provided with signal wires. But in all cases the 
double line tubes are operated without signals, carriers fol- 
lowing each other as fast as occasion may require. The 
capacity of the tubes is therefore far greater than where a 
block signal system is used, as is always done in Europe, 
and no inconvenience has been found to arise from the 
- practice followed here. 

The cellar under the Western Union Building contains 
the engines and air pumps which operate the tubes. These 
consist of two horizontal direct-acting adjustable cut-off 
duplex engines and air pumps, shown in Fig. 9. The 
steam cylinders are 20 in. and the air cylinders 32 in. in 
diameter and 36 ir. stroke. With 80 pounds steam pres- 
sure the engines are capable of developing 125 h. p. for 
each cylinder, that is, a total of 500 h. p., but nothing like 
this amount of power is required for ordinary operations. 
As now working they develop about 40h. p. Each engine 
has a fly-wheel 14 feet in diameter, weighing seven tons. 
Pressure and vacuum tanks are provided of suitable capac- 
ity to secure easy and regular working. ‘The whole plant 
is duplicated at the Twenty-third street building. 

At times there is more or less water in the tubes due to 
condensation ; this makes necessary the use of carriers 
which will protect their contents from dampness. The 
carriers are of a rubber compound in the form of a tube 
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slightly smaller in diameter than the pneumatic tube and 
about seven inches long, the bottom being closed with a 
flange fitting easily the tube and the top covered by a 
flanged cap screwed on the carrier. These carriers are a 
trifle heavy but are strong and durable as well as water- 
proof. 
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VI. 


The building is lighted throughout by electricity, the 
current for the purpose being supplied by three Edison No. 
16 (45 K. W.) machines, driven by three 75 h. p. Straight- 
Line“ engines. These are situated in a room adjoining 
the telegraph dynamo-room. Steam is supplied from the 
street mains, but for security against accidental interrup- 


Fic. 9.—ENGINES AND AIR PUMPS OF THE PNEUMATIC TUBE 
System.—( Taken by flash light.) 


tions to this supply there are in the building six boilers 
always kept ready to fire up at a moment’s notice. 

The building as a whole, or at least the reconstructed 
part, which comprises all above the fifth story, is in marked 
contrast to the old building, which was regarded at the 
time of its completion, just seventeen years ago, as a model 
telegraph building. ut the enormous growth of the 
telegraph business had made the old quarters quite in- 
adequate long before the fire occurred which necessitated 
the reconstruction, and the company acted wisely in plac- 
ing in the hands of General Eckert, its vice-president and 
general manager, full power to construct such a building 
as would meet the wants of the present and as much of the 
future as it is possible to foresee. Under his supervision, 
not only the requirements of the operating department, 
but also of all the executive departments of the company 
have been carefully and amply provided for. 

Some statistics of interest as showing the magnitude of 
the business here transacted may be of interest. About 
750 lines radiate from the building, by far the larger num- 
ber being operated by the familiar Morse system. There 
are four lines operated by Wheatstone, forty-two duplex 
and sixty-two quadruplex lines. Two lines are operated 
by ‘‘combination”’ printing instruments. The office is 
provided with fourteen automatic repeaters, and has ac- 
commodations altogether for about eight hundred operators. 
The longest circuit is from New York to San Francisco, 
about 3,400 miles. The volume of business varies slightly 
at different seasons, but the daily average for the year is 
over 100,000 messages, exclusive of press reports. 


WORKS ON THE TELEPHONE. 


Messrs, WHITTAKER & Co., of London, have made ar- 
rangements with the editor of Æl Télegrafista Espanol 
for the translation into Spanish of Mr, Preece’s work upon 
“The Telephone.” The book already has been translated 
into both French and German. The same firm will pub- 
lish shortly, in a cheap form, Mr. A. R. Bennett’s papers 
on the“ Telephoning of Great Cities” and the “ Electri- 
cal Parcel Exchange System,” which attracted consider- 
able attention at last year’s British Association meeting, 
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THE WESTERN UNION’S NEW OFFICES. 


Tue contribution of Mr. Alfred S. Brown, the electrical 
engineer of the Western Union Telegraph Co., which will 
be found elsewhere in this issue will give an excellent idea 
of the electrical and mechanical equipment of the new 
offices of the Western Union Co. in New York ; but our 
readers may also be interested in a few details relating to 
the general equipment. 

On the seventh and eighth floors is the general operating 
department. The dimensions of each of these floors are 75 
by 200 feet, having windows on all sides, 36 on each floor, 
ranging in width from 5 to 14 feet. At night light is 
furnished from 600 incandescent lamps. At the east, or 
Broadway end of the seventh floor is the Superintendent’s 
Office ; at the west end is the book-keeping department. 
Between them is the Commercial News department, which 
collects and distributes the quotation service. These con- 
sist of stock, grain, oil, cotton, coffee, financial and gen- 
eral news tickers, besides Morse wires connecting with all 
the exchanges and all the principal cities of the country. 
On this floor, also, enter the wires leased to brokers, news- 

apers, etc., and the Wheatstone automatic system. 
irty or more punchers,” as the demands of the service 
require, prepare the messages for transmission by this sys- 
tem and as many typewriters copy the messages from the 
slips as they roll out from the receiving instruments. 
Next to the Wheatstone service and near to the book- 
keeping department where the files of messages are kept 
are the assorters, n and service clerks, the first 
keeping the business of the office arranged in alphabetical 
order of place of destination, the second noting that every 
message bears proper indication of transmission and the 
service clerks making, or attending to, any necessary 
inquiries. 

n the eighth floor are the wires to the Southern, East- 
ern and Western points, also the City, Long Island, and 
Suburban wires. On this floor there are accommodations 
for upwards of 1,000 operators and other employees. Here 
are the simplex, Morse, duplex, quadruplex Phelps, mo- 
tor-printer, and marine circuits,—the latter to Quarantine, 
Highlands, Sandy Hook, City Island, Fire Island ; also the 
special circuits for the transmission and reception of 

nited States Government weather signals. Over the 
Marine Circuits are received the reports of all incoming 
steamers and other vessels. 

On the gallery in the centre and on the north side of the 
room the entire business of the two floors is handled by an 
efficient corps of assorters and distributing clerks. The 
pneumatic tubes are on this gallery in connection with the 
receiving and delivery department on the basement floor, 
and with the several offices and floors of the building ; also 
with down-town exchanges, and with the 23d Street W est- 
ern Union Building, and intermediate uptown offices, The 
pneumatic tubes to the newspaper offices are worked from 
the delivery department on the basement floor. There are 
also on this gallery two revolving belts to facilitate the pas- 
sage of business to and from the pneumatic tubes and 
carriers. 

Thirty-six cables, containing conductors, enter the build- 
ing underground to the test board in the cellar. On the 
seventh floor there are four switchboards and on the eighth 
six, manufactured by the Western Electric Co., who also 
furnished the complete equipment of sounders, relays, 
repeaters and accessory apparatus for the new offices 
throughout. The total number of flexible switchcords 
in connection with the various switchboards is about 2,000. 
Current for the wires is generated by 41 dynamos in the 
cellar, the larger machines of the Edison type and the 
smaller made by the C. & C. Electric Company. 

Of the 200 miles of insulated wire employed in effect- 
ing the various office connections, part consists of Kerite, 
furnished by A. G. Day, and part of wire of the Safety 
Insulated Wire Co., of New York. 
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Wardrobe facilities and the lunch room are on the ninth 
floor. Here lunch is served to employees between 11.30 4. 
M. and 3 P. M., and again from 7 to 9 r. u. The kitchen 
is on the tenth floor and is supplied with all the latest im- 
provements in the culinary art. About one-third of the 
1,200 employees of the operating department are women. 

On -the other general circuits are transmitted and re- 
ceived business to and from all points in the United States 
and Canada land-line circuits in connection with the Euro- 
pean, Bermuda, Nassau, Cuba, West Indies and South 
America cable stations; all being worked from this floor 
jointly, or separately, with the service at the Central Cable 
Office, No. 16 Broad street, from which latter office there 
are also worked. by the recorder system the two ocean 
cables to Europe. These cables and land lines are also 
connected into the office at the Stock Exchange, and in ad- 
dition thereto direct wires from all cable centres of the 
country are connected at and worked from the Central 
Cable” and “Stock Exchange” offices. In connection 
with the cable service it is interesting to note that the 
direct wire from the central cable office to San Francisco— 
the longest in the world—is 3,348 miles in length, and 
that the next longest is that to Galveston, 1,820 miles. 
These circuits are worked duplex. 

Messages between the seventh and eighth floors and 
from any section of one floor to another section of the 


same floor and the same with regard to any section on the 


other floor are handled by the Martin cable carrier system, 
there being 57 stations. . This system is a modification of 


the Martin cash carrier system and was installed b 


the Martin Cash Carrier Co., of Springfield, Mass. The 
architect of the new building was Henry J. Hardenbergh, 
of New York. 


THE EXPRESSION FOR THE WORK DONE BY 
MOTORS. 


BT 
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In THE ELECrRICAL ENGINEER for Jan. 20, 1892, Mr. 
Arner indicates that he is at a loss how to reconcile the 
formulæ for motor efficiency as given by S. P. Thompson 
and Kapp, respectively. Thompson's formula refers to a 
motor, which, if used as a generator, would transform all 
the mechanical energy supplied to it into electrical energy. 
Thompson states this fact at the beginning of his chapter 
on motors. Kapp’s formula refers to a real motor, such as 
we buy. 

To reconcile Kapp’s formula with Joule’s law, take the 
first case tabulated. The energy fed each second to the 
motor = E C = 4,500. Of this (#—e) C = 405 watts 
is dissipated in heat. There is a further loss because of 
friction, etc. Its amount can be determined from the re- 
sults of the experiment cited, where four amperes were re- 
quired to run the motor when unloaded. In this experi- 
ment the energy given each second to the motor was 400 
watts. The loss from heat C? R = 16 X 0.2 = 3.2. The 
difference, 396.8, is required to overcome friction, etc. 

We have, therefore, in (1): Loss from heat, 405; loss 
from friction, etc., 396.8. 


Useful energy, _ 3698.2 
Energy supplied, 4500 
For (2) : Loss from heat, 80 ; loss from friction, 396.8. 
Efficiency = Useful energy. 1523.2 
Energy supplied, 2000.0 


For (8) : Loss from heat, 1125; loss from friction, 396.8. 


Efficiency = = 82 per cent. 


= 76 per cent. 
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THE CARE OF RAILWAY MOTORS. 


Lieb tgp. 


QUEERLY managed roads are sometimes to be found in 
out-of-the-way towns. The dynamo tender at the light 
and power plant dispenses all the electrical knowledge to 
be had, while the superintendent is perhaps busy perform- 
ing the additional office of treasurer. All the electrical 
instructions that were given on the founding of the road 
have been handed along in tradition by the motor-men, 
undergoing curious modifications meantime. 

In many larger towns as well, it is likewise the fact that 
the men are ill-instructed how to handle their cars. 
Scarcely any piece of machinery is more simple and econ- 
omical than an electric motor, yet even it has its limits of 
endurance—it is costly apparatus and should be treated 
with care. Skilled men are not needed to operate it, but 
the rules of its makers should be observed to some extent. 
An eminent engineer recently remarked that the success of 
any electric road was in the hands of the armature- winders 
and motor-men. 

The managers of several enterprising roads keep a read- 
ing-room of electrical books and papers for their men, and 
in addition to this it is found profitable to give them talks 
on the management of their cars. 

Of course the first requirement of a motor-man is cau- 
tion added to common sense. He should be required to 
examine his motors near the end of every trip, and if a 
little informed, he may save his company many dollars in 
the course of the year by fixing on the spot, either tem- 
porarily or otherwise, any small trouble that may occur, 


such for instance, as loose connections, broken brush- 


springs, and the like. | 7 | 

Almost every system has its own way of controlling the 
current, but a few points may be mentioned in general 
which are common to all systems, How to hurry a car is 
an art that but few motor-men attain properly. The current 
should not be thrown half on instantly. Let the car start 
very easily, and when a little motion has been gained it 
can be applied much faster, On the other hand, if time 
is to spare, do not drag the car along on the first points of 
the switch. It requires much less power and is easier on 
the armatures to run at a higher speed, and then to coast 
when opportunities are given. Get all the power on as 
soon as practicable in going up a hill (excepting some sys- 
tems where the last point on the switch or the “loop” is 
only to be used for speed on nearly level ground). 

It is not economy to ascend a steep hill or to run any 
length of time with only half the power on. 

The delight of a new motor-man is to try the reversing 
effect on his car, and this of course is of no material benefit 
to it either. When for some reason the car does not start 
as soon as the current is applied, do not throw it all on 
immediately. If half of the current will not start the car, 
stop and investigate the cause. It is harmless even to cau- 
tion motor-men not to leave the switch partly on in such 
an event. I remember to have seen such a case, where 
the motor-man found at length the trolley was off, and on 
replacing it was rather startled to see his car sail off and 
leave him. 

The vital parts of the motor are the commutator and its 
fittings. It should be constantly examined for surface ir- 
regularities, which work ruin to both it and the brushes, 
and consequently the motor. This in many cases is the 
primary cause of burnt-up brush springs. 

It should be the chief feature of the work of night 
cleaners to see that every part of the commutator and its 
fittings is thoroughly clean and firm, and the insulation 
about the edges of the commutator in perfect condition, 
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Loose pinions also should be renewed at once. It is a par- 
ticular case where a stitch in time saves nine. 

Perhaps some of these rules may seem scarcely worthy 
of mention, but electricians will agree with me that there 
are plenty of instances where they may all be used to 
advantage. 


THE INVENTOR OF THE THREE-PHASE ALTER- 
| NATING MOTOR SYSTEM. 


In acommunication which appeared in one of our con- 
temporaries a short while ago, Mr. C. E. L. Brown, the 
well known Swiss electrical engineer, in referring to the 
transmission of power between Lauffen and Frankfort, 
sought to correct the erroneous impression that the three- 
phase system was the salient feature of this installation, and 
pointed out that the principal object of the experiment was 
to prove the possibility of producing and transmitting high- 
tension currents over long distances by naked wires sus- 
pended from poles, and with such a degree of security 
against danger and such a small amount by leakage as to 
demonstrate that this method has a right to commercial 
existence. The adoption of the three-phase current, ac- 
cording to Mr. Brown, only increased the difficulties to be 
met since nearly all the apparatus thereby became more 
complicated, and the only reason justifying theadoption of 
the three-phase current was to demonstrate its advantages 
when applied to several small motors at the same time. 
The only novelty in the system shown at Frankfort were 
important constructive improvements in its application 
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DRAWINGS IN TESLA’S PATENTS. 


which Mr. Brown, almost without exception, claimed as 
his own. Mr. Brown concluded by asserting that the three- 

hase current as applied at Frankfort was “due to the 
labora of Mr. Tesla, and will be found clearly specified in 
his patents.” 

In reply to the above, Mr. Carl Hering thought that Mr. 
Brown had not done proper justice to the real inventor 
of this modification of the Ferraris-Tesla system, namely, 
Dobrowolsky. Without the invention of a new principle 
ora new modification, the ablest constructor would hardly 
be able to make any very great departures from well- 
known systems. Due credit should therefore be given to 
the inventors as well as the constructors. 

In support of the claims made in the concluding para- 
graph of Mr. Brown’s communication, quoted above, that 
gentleman has asked us to publish the following letter 
which explains itself : 


I should like to make a few remarks on Mr. Carl Hering’s com- 
ments on my letter of the 12th October last. 

I would first draw his attention to the concluding paragraph 
of that letter; and secondly refer him to Mr. Tesla's patents for 
the three-phase current filed October 12, 1887. Nos. 381,968 and 
382,280, and his further patent No. 390,414, filed April 28 of the 
following year, of the existence of which patents Mr. Hering 
seems bobs ignorant. For his further edification I enclose sketches 
which are fac-simile copies of drawings in the patents above 
referred to. 2 45 

I think that he should then see that I have done full justice to 
the true inventor of the three-phase current system. 

C. E. L. BROWN 


BADEN, SWITZERLAND, Jan. 6, 1802. 


t 
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The meaning of pure sctentific discovery is very frequently 
misunderstood; one of the most common mistakes is to confound it 
with invention. Th- former, however, consista in finding new 
truths of nature, whilst the latter consists in applying those 
truths to some desired purpose.—Georye Gore. ` 


THE LAW OF HYSTERESIS. 


T American Institute of Electrical Engineers has 

been the medium for bringing out not a few papers 
of scientific interest and practical importance, but we be- 
lieve that none of more absorbing interest and practical 
utility has been presented to the Institute than that of 
Mr. Charles P. Steinmetz last week on the Law of Hys- 
teresis. There was a time when the loss in the iron of 
dynamo electric machines, though recognized, was over- 
shadowed by the importance attached to the losses 
encountered in the copper employed in the construction of 
such machines, but with the advent of the alternating cur- 
rent and the later developments of continuous current ap- 
paratus, the phenomenon of hysteresis and loss due to it 
at once rose to the highest practical importance as a factor 
largely influencing their efficiency. It is now generally 
recognized that in alternate current transformers the loss 
in the iron represents by far the larger part of the whole 
loss of energy. This iron loss, which, heretofore, may be 
said to have been practically unknown, and could be deter- 
mined by experiment only, is now first expressed by Mr. 
Steinmetz in analytical formule of very simple form, so 
that we are enabled to calculate the loss in iron with the 
same exactitude as we have been able, for a long time, to 
calculate electric resistances. Thus we can now determine 
what change in the efficiency of the apparatus will be 
effected by a change in the magnetization, and hence also 
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we can choose the kind of iron most economical to employ. 
But aside from alternating apparatus, hysteresis and eddy 
currents play an important part, for instance, in the arma- 
ture cores of continuous current dynamos, and it is of great 
interest to see these important, but as yet little known, 
phenomena here yield to mathematical formulation. We 
are sure that electrical engineers will feel a sense of relief 
in having finally gotten rid of another factor of uncertainty 
in the designing of such machines, 

It is interesting to note that the loss of -hysteresis per 
unit of time is directly proportional to the number of 
periods and changes with the magnetization, so that 
doubling the intensity of magnetization very nearly 
trebles the loss; while the energy of consumption by eddy 
or Foucault currents is proved to be proportional per unit 
of time to the square of the frequency and of the mag- 
netization, so that doubling the magnetization quadruples 
the loss by eddy currents. Mr. Steinmetz thus proves 
that eddy currents will be specially marked when high fre- 
quencies and high magnetizations are employed, and will 
practically disappear for low frequencies and low mag- 
netization ; while, on the contrary the hysteretic loss is 
still quite considerable even for low frequencies and low 
magnetization, indeed even for such extraordinarily low 
magnetization as 85 lines of magnetic force per square 
centimetre, 

But from another point of view also this law of hysteresis 
is of the highest scientific interest, as was pointed out by 
Mr. Steinmetz in the discussion of his paper. While the 
law of conservation of energy teaches us that energy is 
indestractible and convertible into other forms of energy, 
Clausius’ Law of Entropy proves that none of these con- 
versions of energy are completely reversible, so that in any 
cyclic process, such as that met with in the alternating cur- 
rent transformers, etc., between electro-dynamic energy 
and magnetic potential energy, there is also a part of the 
energy lost, being dissipated as heat. This is the reason 
why a moving pendulum or an oscillating spring comes to 
rest, and why an electrically oscillating condenser dis- 
charges. But in none of these cyclic processes has it been 
possible heretofore to calculate exactly, and to formulate 
analytically, this law of nature, which determines the law 
of energy by conversion into heat ; hence the electro-mag- 
netic cycle is the first cyclic process in which the law has 
been determined, and in this case shown to involve the 
1.6th power. 

Besides this chief result, Mr. Steinmetz’ paper contains 
a large amount of data of great value. Thus, for the tele- 
graph engineer the cyclic curves will afford useful inform- 
ation on that most troublesome property of electro-mag- 
nets, namely, remanent magnetism. Of considerable 
interest also are the tests made on magnetic iron ore as 
they are, so far as we know, the first exact determinations 
of its magnetic properties. Though the first known mag- 
netic body, magnetic iron ore, has not received its due con- 
sideration, and its magnetic behavior may be said to be as 
little known as it was 2,000 vears ago, all that we knew 
being, that it was permanently magnetizable,—the tests on 
this material show at once the fallacy of the usual assump- 
tion as to the high remanent magnetism of magnetic 
oxide, and prove that its remanent magnetism is even lower 
than that of any other of the materials given in Mr. 
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Steinmetz’ paper. Itis also shown conclusively that the 
magnetic properties of iron and steel are influenced far 
more by their physical than by their chemical ‘nature. 
The paper also deals with a number of what may be charac- 
terized as magnetic superstitions, such, for instance, as the 
lower hysteresis of the open magnetic circuit and of 
loaded (transformers, which must now be considered as 
definitely disproved. Mr. Steinmetz’ paper also contains 
the first scientific researches made by means of the Eicke- 
meyer differential magnetometer, first described in our 
columns some time ago; and the results obtained are such 
as to place this instrument among the most useful for 
scientific research. 


“ELECTRIC POWER TRANSMISSION” AT THE 
CHICAGO ELECTRIC CLUB. 

Tux last meeting of the Chicago Electric Club was made 
the occasion of what might be called a joint debate by the 
adherents of the alternating and direct currents as methods 
of effecting electric power transmission. The argument 
for the alternating current was made by Mr. William 
Stanley, Jr., who, after describing the new alternating 
motors designed by him in connection with Mr. John F. 
Kelly, took up the question of distribution and showed 
that the greatest difficulty in this direction lay in the cost 
and maintenance of working feeders from large stations. 
Mr. Stanley claimed that with a potential of 5,000 volts, 
the cost of copper mains for distances not exceeding 2,000 
yards from a station was comparatively insignificant. As 
regards the method of employing this voltage, he advo- 
cated the installation of sub-transformer stations which 
would convert the pressure of 5,000 volts to one of 1,000, 
which could be distributed locally from that point. Admit- 
ting a loss of one per cent. in the iron and one per cent. 
in the copper, Mr. Stanley claimed that these sub-trans- 
former stations could be operated at an efficiency of 98 at 
full load, or 93 or 94 at quarter load, and that the efficiency 
of the entire system from station to consumer might 
readily be 90 per cent. for very considerable distances, 
with proper designing. 

Mr. Alexander Dow, who took up the subject as the 
advocate of the continuous current, argued that the saving 
in copper advocated by the employment of high-tension 
alternating current was not so great as that generally 
claimed for it, and that, in fact, the outlay for copper even 
for low-tension work constituted but a small fraction of 
the total cost of the distribution system, and this was 
especially the case when underground conductors were 
employed. He considered the question of the commutator 
as not so serious a matter as it is usually deemed to be, and 
the results of inquiries which he made on the subject 
would seem to show that up to 5,000 volts there is no serious 
difficulty in operating them, at least with a 10 ampere 
current, and even with 40 amperes. Prof. D. C. Jackson, 
who took part in the discussion, believed that the econom- 
ical limiting distance for 1,000 volts at the motors is shown 
by practical experience to be about four miles, which, how- 
ever, might be considerably exceeded under special con- 
ditions, particularly in small plants. Referring to the 
three-phase motor exhibited in Frankfort, Prof. Jackson 
gave it as his opinion that before such motors could be 
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satisfactorily employed in this country, the rate of alterna- 
tions now used in commercial work would doubtless have 
to be reduced, at least for circuits intended for power trans- 
mission. Indeed he thought that this was the reason of 
the failure of American companies to supply an alternating 
motor up to the present time. 


THE MORSE TELEGRAPH SYSTEM IN AMERICA. 


Tur admirable description of the new office equipment 
of the Western Union Telegraph Company in this city 
from the authoritative pen of Mr. Alfred 5. Brown, the 
electrical engineer of the company, will give a good idea 
of the latest improvements which have been introduced 
with a view of reducing the business of telegraphing to 
its most effective point, considered from the standpoint of 
a telegraph central station. Perhaps the most noteworthy 
detail, and one which will appeal most strikingly to the 
telegraphist, is the fact that at this, the greatest telegraph 
centre in America—and the largest in the world, with per- 
haps one exception—the last voltaic cell has been finally 
discarded, even locals being operated from dynamo ma- 
chines. There was, of course, no good reason why this 
should not have been done some time ago, but it is never- 
theless gratifying to note that the opportunity afforded in 
the present instance was availed of. But looking further 
into the possibilities which the new equipment offered for 
the introduction of what are considered improved methods 
of telegraphic transmission, such as are embodied in the 
numerous multiplex and high speed systems now available, 
it is not unnatural to suppose that many might inquire why 
these systems did not find a place after their demonstrated 
success in other countries, abroad. Without attempting 
to answer this question here, the present equipment of the 
Western Union office is, we think, a tolerably sure indica- 
tion that the Morse system, as such, will continue for a 
long time to be the standard system employed in this 
country. It certainly has stood the test of time wonder- 
fully well, and in that respect probably stands unparalleled 
as an instance of a method which has, by the sheer weight 
of its practicability and simplicity, remained without a 
rival for over 50 years. 

While we believe that the Morse, as a system, will long 
retain its hold in this country, we are not, however, quite 
so sanguine that the details of the apparatus employed in 
carrying it out will remain so firmly fixed. Indeed we 
believe that a change may be looked for at no distant date, 
the influence of which we are certain will be far-reaching 
and will serve to overcome many of the difficulties which 
are still met with in telegraphy, and which are due largely 
to the present type of instruments employed in carrying 
out the Morse system. 


From the fact that Mayor Boody has wisely decided not 
to offer a second veto to the resolutions permitting the 
street railways in Brooklyn to introduce the trolley system, 
it is now safe to assume that the work will go ahead vig- 
orously. This is an eminently satisfactory result, and we 
now expect to see other cities, such as Philadelphia, follow 
Brooklyn’s example, and fall in line as users of electricity 


for heavy passenger traction. 
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THE BURTON SYSTEM OF ELECTRICAL FORGING. 
AS T must be clear to any one who is conversant 
with the details of the Patent Office, and who has 

| followed during the past few years the numerous 
electrical patents granted, that the heating of 
metals by electricity has taken a distinct place in 
the inventions of the day. That electricity is 

peculiarly adapted for this purpose can easily be 

understood, as it necessarily eliminates many of 
the disadvantages which accrue from the old familiar mode 
of heating in furnaces of various kinds. At the same time 
there have been so many difficulties to overcome and so few 
practical results have been obtained with the exception of 
one or two notable cases, that the public are slow to believe 
that electric heating can be commercially successful. 

Electric welding, for instance, is well understood and has 

taken a distinct place in the manufacturing processes of 

the day. Electric heaters for ordinary work, such as heat- 
ing houses, care, cooking, etc., are also becoming well and 

successfully used, and can be procured as readily as a 

cooking stove. We propose in the following article, how- 

ever, to describe more particularly a process by which 
metals can be speedily and accurately raised to any desired 
heat for forging purposes, and to give in detail a descrip- 
tion of the Barton system of electrical forging, or more 
correctly the system of heating metals to such a heat that 


Fic. 3.—LARGE FORGING CONVERTER AND ADJUSTABLE CLAMPS. 


they can be readily forged by the special mechanical 
forging machines which are situated in the vicinity of the 
electrical apparatus. This system is controlled by the 
Electrical Forging Company of 168-167 Oliver street, 
Boston, which has a capital of $2,000,000, and it embraces 
numerous inventions of Mr. George D. Burton, the well- 
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known inventor of the Burton stock car, and of many 
other well-known and useful mechanical and electrical ap- 
pliances. The patents owned by this company also cover the 
mechanical application of the process to machines, enabling 
the automatic electrical heating and working of metals into 
any desired shape. These machines, one of which is 


Fia. 4. —CONVERTER IN BASEMENT, BURTON ELECTRIC FORGING 
WORKS. 


shown in Fig. 5, page 90, are of special construction, and 
can be adapted to the production of any desired form or 
bulk of metal. Before 5 further the nature of the 
work which may be carried out by this process, and the 
advantages which it possesses over other methods, we will 
describe in detail the plant which has been erected in 
Boston, and which has attracted a vast amount of atten- 
tion in the scientific and engineering world. Fig. 1 isa 
general view of the generating-room on the first floor of 
building, and shows also one of the converters and a 
number of special machines for shaping the metal after 
heating. It should be stated here that from the first, alter- 
nating currents have been used in conjunction with large 
converters capable of developing enormous ampereage. The 
generating plant, proper, is contained within the portion 
of the building surrounded by a railing, as shown in the 
drawing, and consists, first, of a 60 h. p. Thomson-Houston 
motor, which receives its current from the regular street 
circuits of the Edison Illuminating Company of Boston. 
This motor is belted to a line of shafting carrying one 
Emerson power scale with meter attachments for accurate 
measurement of horse-power consumed. From this line of 
shafting is driven the 60 h. p. alternating generator, 
specially manufactured by the Eddy Electric Manu- 
facturing Company, of Windsor, Conn., for the Electric 
Forging Company, and also a small exciting machine for 
the fields of the generator as shown in Fig. 1, but more 
clearly shown in Fig. 2. This main shaft also drives the 
line of shafting shown at the top of Fig. 1 which operates 
all the tools and forging machines both on this floor and in 
the basement below. ‘The generator is specially wound to 
develop 24 amperes at 1,500 volts, and the current is con- 
trolled by a two-way switch, which throws it either into 
the converter shown in upper right-hand corner of Fig. 1 
shown in detailin Fig. 3, or into the converter in the base- 
ment as shown in Fig. 4. Following the path of the 
current in Fig. 1, it is then brought to a switch and 
rheostat underneath the converter, and then passed up into 


the converter, an outside view of which is shown, sus- 


pended on beams from the girders above. This converter 
is of special design, different from anything before manu- 
factured, and was also made by the Eddy Company. It 
consists of 14 coils in the primary circuit, through which 
flows the primary current, and 14 large secondary coils, 
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all of which are connected by special arrangement to the 
massive positive and negative conductors, which are com- 
posed of heavy copper rings, encircling the whole structure. 

The converter has a capacity of about 60 h. p., and is 
designed to deliver current at 5 volts and from 5,000 to 
8,000 amperes. From the rings above described, this enor- 
mous current is conducted by three sets of heavy copper 
bars, (as shown in detail in Fig. 3) to special electrodes 
provided with automatic adjustable clamps, in which the 
heating of the metals takes place. These electrodes are, as 
shown in Fig. 1, conveniently situated amongst machines 
for rolling balls, rivets and other kinds of regular and 
irregular shapes, the metal being heated and then passed 
into the machine. The electrodes shown in Fig. 8 are of 
special design, and vary according to the kind of work to 
be done. In certain cases where end heat is required, the 
clamps on the electrodes of one polarity are provided with 
a number of holes, through which a number of metal rods 
can be inserted, as shown in the figure. When these rods 
come into contact with the electrode or clamp of the other 
polarity, they are heated in a few seconds to a forging 
heat and while one heated rod is being worked by the 
rolling machines, the other rods are in the process of being 
heated, the machines being thus fed with a constant 
supply of heated metal. The capacity of this converter is 
about 14 inch steel, round or square, and four bars of this 
size can easily be heated at the same time. A complete 
outfit, however, has recently been shipped to England, and 
another to Canada, which will heat bars up to 5 inches 
square, and three feet long, throughout its entire length in 
about five minutes, with an expenditure of from 75 to 100 
horse- power, ä 

Passing down stairs into the basement, there is another 
60 b. p. converter as seen in Fig. 4, showing different sides 
of the same type of converter, with a series of forging ma- 
chines for doing larger and heavier work than those on 
the floor above and with a varied arrangement of clamps 
for special work. This converter has four sets of elec- 
trodes with clamps suitable for a varied class of work, and 
is designed for 2% volts and from 8,0v0 to 12,000 amperes, 
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Fid 5.— BURTON ELECTRIC ROLLING MACHINE. 


having a capacity of heating to a forging heat a bar 1 ½ 
inches square, 20 inches long, in 5% minutes with an ex- 
ae of 42 b. p. In one case the set of electrodes 

as been specially designed to get an end heat on a bar of 
given size, and is also suitable for heating a bar through- 
out its entire length up to 24 inches. In Fig. 4 the elec- 
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trodes shown on the left-hand side of the converter are 
designed for making coil springs, and for heating a moving 
bar 16 feet long its entire length as it passes through, into 
any form of mechanical forging machine. The electrodes 
shown in the middle of the converter in Fig. 4, are fur heat- 
ing rods for the manufacture of horseshoe nails, and also for 
general heating work. The electrodes on the right-hand 
side of the converter in Fig. 4, are of extra heavy copper 
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Fic. 6.—HAMMERED Pieces MADE BY THE BURTON FORGING 
PROCESS. 


8 inches in diameter, and are for heating large stock for 
heavy forgings. This set of electrodes is placed between 
two heavy drop hammers, one of them capable of giving a 
blow equal to 60,000 pounds, so that with the proper dies 
any kind of forging can be readily made. There are also 
special sets of clamps for transverse currents, so that bars 
of metal can readily be heated in the middle of their length 
or at any desired place in their length. A glance at the 
figure will show a number of different machines for varied 
kinds of rolling and forging, including Bradley hammers, 
various punches, presses, rolling machines, machines for 
making balls for ball bearings, for rough and fine grinding, 
and a 10-ton machine for heavy forgings such as railway 
coupling pins, king-bolts, etc. 

The shop is also well equipped with fine tools for the 
manufacture of all kinds of dies and the manufacture of 
the heavy copper clamps and conductors used on the con- 
verters, On the main floor is situated conveniently a 
draughting-room, where the drawings for the special ma- 
chinery are made, and designs for applications to special 
purposes are carefully elaborated. 

In order to give a better appreciation of what can be 
done by this process, a few cases may be cited : 

(1) A round bar of tool steel, { inch diameter and 11 
inches long between the clamps, is raised to the proper 
forging heat in one minute by 32 h. p. 

(2) A flat bar of machinery steel, + inch thick, 1 inch 
nes and 17 inches long, is heated in one minute by 34 

p. 

(3) Balling stock for balls, tool steel 4 inch diameter 
and 5 inches distance between the clamps, is heated in 
half a minute by 272 h. p. This heat can be maintained 
for any length of time, by means of a perfect controlling 
apparatus, the heat on the metal during that time remain- 
ing perfectly constant. 

(4) A bar of machinery steel 1 inch square and 12 inches 
long, is brought to a white heat in two and a half minutes 
by 36 h. p. 

Taking the last case for an example, and two pounds of 
coal as a fair average per hour per horse-power, we have 
72 pounds of coal used per hour for the 36 h. p., which is 
equal to a consumption of about three pounds of coal for 
the two and a half minutes. 

One of the great advantages of the electric system of 
heating, lies in the evenness with which the metal is 
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heated, the interior of the metal being heated first, and 
then extending uniformly and gradually over the whole 
mass. By this means objects can be forged by the electric 
process in one heat, which before required two or three 
heatings in furnaces. Owing also to the even heating, the 
metal forgings are much more reliable, the metal being 
rubjected to no unequal strain either in heating or cooling. 
The quickness with which any piece of metal is heated by 
the electric current is also advantageous in many cases, as 
a few inches back from the part under treatment the metal 
is quite cool and can be conveniently handled. Probably 
one of the greatest advantages, however, lies in the fact 
that during the process of heating there are no gases de- 
veloped, nor is there any foreign substance present to enter 
into the metal. So that whether the metal be iron, steel, 


Fias. 7 AND 8.—PRODUCTS OF THE ELECTRIC ROLLING AND COIL- 
ING MACHINES. 


brass or composition, after being heated electrically it is 
entirely without scale, which is impossible by any other 
method. 

The economy of electric forging is a subject well worth 
studying, and a few of the claims urged for this process 
may be here enumerated. First, there is the economy of 
apace, no provision having to be made for large furnaces, 
and consequently more room can be allotted to the metal- 
working machines. Then there is great economy in the 
fuel, as the fuel, instead of being scattered in anumber of 
different forges, is concentrated in one boiler furnace. 


Fie. 9.—ELECTRIC DROP FORGED OX SHOE AND RAILWAY SPIKE. 


There are also no ashes to be withdrawn from forges, nor 
fuel to be brought to them, thereby effecting a large sav- 
ing in time and labor. The simplicity of the machine is 
another factor in its favor, it being extremely easy to 
operate and under perfect control, and after a few pieces 
of metal of certain size have been heated, the machines can 
be set to act perfectly automatically and without any 
skilled assistance. 

We give herewith a number of illustrations that show 
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tools, etc., made by the Barton process. The initial letter 
of this article is an ordinary wrench made by drop forg- 
ing. Fig. 6 gives a collection of hammered pieces. Fig. 
7 shows a spring made by the coiling machine, and Fig. 
8 shows some bolts with either hexagonal or round heads 
made by the rolling machine. Fig. 9 shows an ox shoe 
and a railroad spike made by electric drop forging. 

Mr. Burton is to be congratulated upon his perseverance 
in endeavoring to solve the problem of electrical heating 
and on his success; and the Eddy Electric Manufac- 
turing Company also deserve great credit for materially 
assisting Mr. Burton in designing the apparatus for pro- 
ducing the heat, apparatus which not a few electricians 
claimed to be impracticable and impossible. 


ON THE LAW OF HYSTERESIS.'—I. 


BY CHAS, PROTEUS STEINMETZ. 


In the number 137. of December 17th, 1890, of THE ELECTRICAL 
ENGINEER I published a short article under the title Note on the 
Law of Hysteresis,” where I showed that in aset of determinations 
of the loss of energy due to hysteresis by reversals of magnetism, 
for different magnetizations, made by Ewing, this loss of energy 
due to hysteresis can fairly well be expressed by the equation : 


H= 7) B16, 


where His the energy consumed by the hysteresis during one 
magnetic cycle, in ergs per cubic centimetre, B the magnetization 
in lines of magnetic force per square centimetre, and 7 a numer- 
ical coefficient, in this case = .002. 

Considering that even the simple law of magnetism—that is, 
the dependence of the magnetization B upon the magneto-motive 
force F has until now defied all attempts at mathematical formu- 
lation, it appeared a strange feature that the apparently much 
more intricate phenomenon of hysteresis, or rather of the con- 
sumption of energy by hysteresis, should yield to analytical 
formulation in such a simple way, to be directly proportional to 
the 1.6th power of the magnetization. At the same time the co- 
incidence of Ewing’s tests with the curve of the 1.6th power was 
near enough to be considered as something more than a mere 
incident, but at least as a clew to a law of hysteresis, the more as 
this law held not only for low and medium magnetization, but 
even for very high saturation, without showing any kink at that 
point where the magnetic characteristic goes over the bend or 
knee“ and thereby entirely changes its shape, nor any marked 
tendency of deviation of the extremest observed values from the 
calculated curve. 

To study more completely this phenomenon of hysteresis and 
of the energy consumption caused thereby, I set about to make 
a number of determinations with different magnetic circuits and 
at different magnotizations. 

To be enabled to carry out these experiments, I am highly 
obliged to Mr. Rudolph Eickemeyer, of Yonkers, N. V., who being 
greatly interested in the laws of the magnetic circuit and having 
done considerable work himself in this branch of electrical science, 
not only put the large facilities of his well-known factory at my 
disposal, but also guided the experiments with his valuable advice. 
A part of the instruments used in the tests are of Mr. Eickemeyer's 
invention and covered by his patents. 8 

To be able to deal with readings of considerable power- values, 
where a much greater exactness can be reached, and at the same 
time to determine the dependence of the hysteretic loss of energy 
upon the velocity of the magnetic cycles, I decided to use alternating 
currents, at least as far as this could be done, whereby the deter- 
minations of the energy consumed by hysteresis is reduced to a 
simultaneous watttmeter, voltmeter, ammeter and speed reading. 

Suppose, around a magnetic circuit, an alternating current of 
N periods per second is sent in n convolutions. 

Let C = the effective strength of the current, 

E = the effective E. M. F. induced in the circuit by self-induc- 
tion, after subtracting the E. M. F'S induced by the self- 
induction of the instruments. : 

W = the energy consumed in the circuit, after subtracting 
the energy consumed by the electric resistance, 

Then Z being the length and s the cross-section of the magnetic 
circuit, all in centimetres, amperes, volts, watts, etc., i 
Let B = the maximum magnetization in lines of magnetic force 

per square centimetre, 

H =the loss of energy by hysteresis per cycle and cubic 
centimetre ; then 


W=lsNHX10- 


hence 
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For higher frequencies, 80 to 200 periods per second, the alter- 
nating current was derived from a 1 h. p. 50 volt Westinghouse 
dynamo. This was driven by a 3 h. p. Eickemeyer continuous 
current motor. By varying the excitation of the motor field and 
varying the E. M. F. supplied to the motor, thes , and therefore 
the frequency of the alternating current, could be varied within 
wide limits. 

For low frequencies, this bipolar continuous current motor 
was used as a bipolar alternating dynamo, as shown in a patent 
of Mr. Stephen D. Field. On the continuous current commutator 
two sliding rings were mounted and connected with opposite com- 
mutator bars. In the ordinary continuous current brushes a con- 
tinuous current was sent in, which set the machine in motion as 
an electromotor, while from the sliding rings by two separate 
brushes, alternating currents were taken off. By varying the E. 
M. F. supplied to the motor, the k. M. F. of the alternating current 
was varied, while a variation of the motor field gave the varia- 
tions of the frequency. The curve of E. M. F. was very nearly a 
sine-wave, the ratio of maximum E. M. F. to effective k. M. F. 
found = 1.415, while the sine-wave requires 1.414—that is, exactly 
the same. 

To determine whether the change of the shape of the alternat- 
ing current by varying load and varying excitation had any in- 
fluence upon the readings, the variations of the alternating E. M. 
F. were produced in several different ways. f 

But after having found that all these different ways of varying 
the alternating E. M. F. gave no perceptible difference whatever 
in the readings, I afterwards used the most convenient way to 
vary the excitation of the dynamo field and, where higher E. M. 
F’s were needed, to increase the E. M. F. by an interchangeable 
converter. 

For the electric readings, instruments of the electro-dynamo- 
meter type were used, zero-reading—that is, the movable coil 
was carried back by the torsion of a steel spring to zero position. 
These instruments were specially built for alternating currents, 
with very low self-induction and low internal resistance, using 
bifilar german silver wire as additional resistance. 

In most of the readings sufficient additional resistance was 
used to make the correction for self-induction negligible. Only 
in a few readings where it exceeded 1 per cent. was it taken into 
account. These instruments were calibrated several times and 
their constants found to remain constant. 

The speed indicator was calibrated carefully and its corrections 
added. Each reading consisted of an ammeter reading, a voltmeter 
reading, a wattmeter reading and a reading. 

Before and after each set of readings the zero positions of the 
instruments were determined, and only those sets of readings 
used where the zero position had remained constant. 

Before and after each set of alternating current readings a 
continuous current was sent into the circuit and a few readings 
for different currents taken. Voltmeter and ammeter readings 
combined gave the resistance of the circuit. and both combined 
with the wattmeter reading gave a check for the instruments, 
there being watts = volts X amperes. Only those sets were used 
again where an entire agreement was found, and with the alter- 
nating current first readings with small currents, then with large 
currents, and then again with small currents were taken, so that I 
believe that every possible care was exercised to avoid any errors 
in the teste. 

The first sets of tests were made on the magnetic circuit of a 
small Westinghouse converter, which contained 917 cm.’ of iron, 
of a magnetic cross-section of 43.67 cm.’ 

Further sets of readings were taken on a magnetic circuit, 
built up of very thin sheets of iron, in rectangular shape, very 
carefully insulated against eddy currents with layers of thin 
paper between the sheets, and excited by 100 turns of wire. 

The whole volume of iron was = 155 em.“, its cross-section 

= 8.784 cm.“, the thickness of the sheets 6 = .0258 cm. In one 
set of tests an open magnetic circuit was used. 

In these readings, for the determination of the hysteretic loss, 
only voltmeter and wattmeter, but no ammeter, were used, and 
the susceptibility curve determined separately by voltmeter and 
ammeter. 


THE GOVERNMENT TO CONTROL THE TELEPHONE IN BELGIUM. 


THE government has notified the Bell Telephone Company, 
whose instruments are now used in Belgium and which is at 
present doing all the telephone service, that on and after the 1st 
of January, 1892, the government will assume and conduct the 
service. 


2. This. formula holds rigidly only for the sine-wave, but, as shown in the fol- 
lowing, the currents used in tne tests were at least very near sine-waves. 
Besides, a deviation trom the sine shape would not alter the results at all, but 
only slightly change the coefficient y. 
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Society and Club Notes. 


NATIONAL ELECTRIC LIGHT ASSOCIATION. 


Mr. GEORGE F. PORTER, the secretary of the association, is | 
rounding up non members in the central station field with the 
following practical appeal : 


„Great interest is being taken in the coming fifteenth convention of this 
association, to be held in Buffalo, N Y.. February 23d, Sth and 25th next. 
Knowing you to be interested in central station management, I take the liberty 
of calling gour attention to the benefits accruing from attending these 
meetings. e papers to be read at Buffalo are from men high in the science, 
and will treat on every valuable subject from ‘ How to Fire a Steam Boiler’ to 
Electric Lighting from a Financial Standpoint,’ including the steam engine, 
dynamo, switchboards, overhead and underground wiring, motors, etc. We 
would be pleased to enroll you among our already large membership, and hope 
to welcome your representative at Buffalo.” 


PHILADELPHIA NOTES. 


THE WRIGHT & STARR ELECTRIC Co. has been incorporated in 
this city with a capital stock of $250,000. At a stockholders’ 
meeting held last week Mr. B. F. Morley was elected president, 
and Mr. J. G. Dyer, secretary and treasurer, for the ensuing year. 


* The company will act as sole agents for the Waddell-Entz Eelec- 


tric Co., of Bridgeport, Conn., for the States of Pennsylvania, 
Delaware, Maryland, District of Columbia, Virginia and West 
Virginia, and are prepared to equip street railways with their 
storage battery system. Their experimental car Direct” has 
been running in Chester successfully for several months, and the 
batteries have proven to be very durable. 


Mr. OTIS K. STUART, the agent for the Germania Electric Co. 
in the Southeastern district, is receiving a large number of 
inquiries concerning the Freeman transformer. He says alter- 
nating current men like the circular form of this transformer and 
the “removable plug” which the fuses are arranged on. This 

lug can be wired in the station and when a fuse ‘‘ blows” out 
it can be replaced without danger to the lineman. 


Mr. Geo. W. La Rur, general sales manager for the Crocker- 
Wheeler Electric Co., made this office a call last week while on a 
business trip to all the coast cities between New York and the 
gulf. He reports a promising outlook for business. 


Mr. B. B. STODDARD, of the Germania Electric Co., paid a flyin, 
visit to this city this week. He says business is very good an 
that their company is making rapid progress in fitting out its 
large new factory in Marlboro, Mass. 


WASHINGTON NOTES. 


THE HANSON BaTTERY Co., of Washington, D. C., have been 
remarkably successful with their new primary battery, they hav- 
ing accomplished with it everything thus far undertaken. A 
handsome electric launch is now being fitted up with their new 
batteries, which can soon be seen running on the Potomac. 


CoNGDON, BLISS & DANIELS, contracting and consulting en- 
ineers, have recently opened offices in the Atlantic Building, 
‘Washington, D. C. This new firm, which was organized the first 
of the month, has the agency for the Heisler system of lighting 
and the Quaker ma dynamos and motors for the District of 
Columbia, Virginia, West Virginia, North and South Carolina, 
Kentucky, Tennessee. Florida, Alabama and Georgia. They will 
do expert work and contracting and will make a specialty of 
general electric work. Mr. Congdon has had large experience in 
the business world, having been employed as correspondence 
clerk for the Edison Machine Works, New York, Randolph & 
Clowes, Waterbury, Conn., and as Assistant Chief of the Supply 
Division, War Department, at Washington. Mr. Bliss is an ex- 
pert electrician and was contracting agent of the Edison General 
Electric Co.; while Mr. Daniels, was electrician of the White House 
and State, War and Navy Department Buildings. 

They are all men of energy and business capabilities and well 
known in the electric field. They make an announcement in this 
hry issue of THE ELECTRICAL ENGINEER to which attention is 

ed. 


Conapon, BLISS & DANIELS, Washington, D. C., report extra- 
ordinary success. Among the many and important contracts 
in hand and closed are a complete plant of the Heisler system for 
Lambertville, N. J., $26,450 ; Mahia or Oregon Flats, T ph- 
ical Union Building, and Ohio Bank Building ; Norfolk and 
Washington Steamboat Company's steamer, ‘'Geo. Leary,” 
complete isolated plant. 


THE WESTERN UNION TEL. Co. will have to pay $60,000 with 
interest and costs in the ap of James E. Goodsell for an old 
press contract that was allowed to fall through about ten years 
ago and has been in litigation ever since. 


— — — 
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TESTS OF MILLIKEN STREET RAILWAY POLES. 


Ir haslong been a question among engineers building electrical 
street railways as to what is the best form of pole to use, giving 
the greatest strength and least deflection. The questions of 
strength and deflection are of the greatest importance, for the 
reason if the trolley and guard wires are not tight and are not 
kept tight they willsag, and not only become dangerous but will 
need constant attention. What is wanted is a pole that will act 
like a bow or spring, and keep a tension on the line at all times 
and of sufficient amount to hold the trolley and guard wires in 
position at a fixed height above the tracks. With a view to ascer- 
taining the best form and proportions of a pole adapted to street 
railway work, Messrs. Milliken Bros., of New York, have durin 
the past year submitted this question to Prof. R. H. Thurston, o 
Cornell University, at Ithaca, N. Y., who has carried out a series 
of tests, the results of which are of great interest and importance 
to electric railway managers. 

The object of the test being to find the pull the pole would 
stand, and its deflection, the base was placed on the platform of 
the transverse testing machine, and a fulcrum formed by a tie 
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the arrangement of the ‘‘ lacing” and the various gusset-plates’’ 
used in the construction. The differences are detailed in the fol- 
lowing table; 


No. of Poleeeeeeeeeeeeee e V. 
Length over all! .. 26 ft. 6 in. 28 ft. 6 in. 
Length unsup porte 20 ft. 7 in. 22 ft. 6 in. 
Lacing froon wee scene Butt Plate. Butt Plate. 
77% ͤ 0m ⁊ĩ . sees Cees Middle Plate. Middle Plate. 
usset- Plates between butt and top 

aP ) Rae. RAINEN No. 
Butt filled with cement tv Yes. Yes. 
Standard Side Pole...... ..........66. Yes. — 
Stand Pull-Off Polls — Yes 


The Pipe” poles are made by uniting three sections of steam or 
hydraulic pipe, of different sizes, telescope fashion. The joints 
are made in two ways according to the relative sizes of the pipes 
jointed ; (a) by shrinking or forcing the large over the smaller, or 
(b) by driving a liner of proper thickness into the annular 
space between the two pipes. The principal dimensions of the 
pipe poles are as follows: 


PIPE POLES. 
Length of Sections (apparent). External Diameter 
No. Length to Eye. I. II. III. I. II. III. Total Weight. 
Z 27 ft. 3 in 14 fr.. 7 ft. 6 in 5 ft. 9 iin. 8 inn 41 in 3 in 368 iba. 
B. W ft. 5 im ...... 14 fr 7 ft. 1 in 7 ft. 4 in al in. e SN lu 44 in 486 lbs. 
O ae Bh cakes 28 ft. 21 in 15 ft. 3 in 5 ft. 9g in 7 ft. soe in. 51 in 44 in. 750 Ibe. 
Chestn uit W ft 0 in; ·AĩAlAA wei Gewese a Nes About 10 in. at butt............. 77 Ra aint Se Fae E waren eens 816 Iba. 


VIEW OF CORNELL TESTING Room, SHOWING MILLIKEN POLE DURING TEST. 


rod of iron bolted to the base of the scale, as shown in the accom- 
panying engraving. The load was applied to pull the top of the 
pole up, which, acting against the fulcrum 5' 9 from the support 
under the base, caused a stress on the platform of the testing 
machine in the proportion of 187 to 50, as compared with the pull 
at the top. The tangent of the le of curvature was measured 
by observing three points, one each side of the fulcrum and 25 
cms. apart ; by this the actual deflection was corrected, since this 
curvature would tend to increase the deflection of the pole by an 
amount equal to the length of the overhanging part into the tan- 
gent of the angle as compared with a perfectly rigid support. 

The first tests were made on a side pole as first made by Mil- 
liken Bros., i. e. with the lacing in the centre extending only to a 
tie plate at ground level. The tests showed that the strain re- 
volved around the tie plate at ground level and buckled the seg- 
ments. It proved that by continuing the lacing to the butt of the 
pole and filling same with concrete, that the pole would develop 
considerably more strength and at the same time add little to its 
cost. This form of construction was therefore adopted for standard 
work. In order to get at the exact strength, and to compare them 
with other poles, 5 Milliken poles and 3 pipe poles were furnished 
to Cornell Gniversity for testing, and they furnished a chestnut 
pole. The following is an extract from the report of the test: 

The Milliken poleg differed among themselves in weight and 


Poles II and V were filled in with Portland cement from the 

butt to a point 6’ from the butt. In all of the poles the unsup- 

rted length was from the eye to a point 6' from the butt. The 
ollowing are the results of the tests : 


Pole No. II the elastic limit was 1540 lbs.; corresponding deflection, 10 
oe st y 6b (X) (X3 $840 Ibs. e ae 6 14 


oe 6 A ty} A a 8 pe ; 40 n 10385 
ry} 4 B a6 6 ‘ ti t ‘ 5“ 
t ry} C t vs 4 1420 lbs.: “ 6 13.6” 
ve Chestnut (13 rT} Ty 960 lbs. ; 00 as rid 


When tested to destruction, Pole No. II broke by fracture of 
segments about 1’ 8’ in front of fulcrum. The segments were 
fairly pulled in two; plane of fracture at right angles to axis. 
Pole V gave a slight permanent set at fulcrum, preceded by crack- 
ing of cement near fulcrum. All pips holes bent in second joint 
from one foot to three feet ahead of first joint or section of pipe. 
Chestnut pole yielded by opening slightly on under side, near ful- 
crum. 

Referring to the tests, the pipe pole marked ‘‘A” is what is 
known as a5”, 4“ and 3” standard weight pipe, and is now not 
generally used in street railway work, as it is too light. Pole 
marked B” is what is known as a 6”, 5’ and 4” standard weight 
pipe, and is the one generally used in side pole construction of 
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street railways. Pole marked C is what is known as a 6”, 5// 
and 4” extra strong pipe pole, and is used for pull off poles. 

The Milliken side po eis thus shown to be stronger by 120 
pounds than the extra heavy pipe pole, and the deflection of which 
is over 30 per cent. more than the Milliken. The Milliken Standard 
Side is 620 pounds stronger than the standard side pipe pole, and 
the deflection of the pipe is 65 per cent. more than the Milliken. 
The tests also show that the Milliken ‘‘ Pull-off Pole” is 2} times 
as strong as the pipe pull-off pole, and the deflection of the same 
only measures „4 of an inch more. 

e conclusions deduced from experiments is best stated in 
the words of the report as follows (referring to the Milliken 
Standard Pole): We now have a pole of as nearly homogene- 
ous structure as ible, and for a given weight of iron of 
maximum stren ” Referring tothe Milliken Pull-off Poles, he 
states: I ö reiterate my statement that the pole is stronger than 
can possibly be required for any work ordinarily connected with 
the carrying of wires.” 


Letters to the Editor. 


A NOBLE SCOrCHMAN. 


ONE of the New York electrical journals in referring to the 
honors recently conferred upon Sir William Thomson, says, among 
other things, that his ‘‘ care for the bawbees results in frequent 
contentions with London cab drivers, etc.” To the same cause is 
no doubt due a custom that Prof. Thomson has of treating his 
laboratory studente to frequent excursions on board his handsome 
schooner yacht the ‘‘ Lalla Rookh,” where lunch, wine and cigars 
contribute to the enjoyment of the sail, Sir William ing all 
railway expenses to and from Glasgow, a distance of about 120 
miles. His refusal of larger salaries from other universities, and 
the fact that his salary for those years in which his services in 
laying the Atlantic Cable interfered with his classes was returned 
to the university, together with an additional sum to found three 
scholarships in experimental physics, are some of the instances 
which show that Lord Thomson's mind is given exclusively to 
the consideration of the number of 5 in a shilling, when not 
engaged in enriching the world with his scientific investigations. 


R. M., 


(F 0 student at the 
Glasgow Physical Laboratory). 
BaLrnionn, Mp., January 17 


PRAISK, PITH AND POINT FROM SIR HUBERT. 


I have just finished my weekly perusalof the ENGINEER bear- 
ing date of to-day, and I cannot refrain from tendering my felici- 
tations to you upon the very high grade of excellence reached 
in this number. 

I think, taking it as a whole, and this after reading all the 
numbers which have ever issued, that this is the very best. The 
„Henry“ article, is in its way so far as it has appeared, certainly a 
masterpiece, and though I question the propriety of making pri- 
ority of discovery a question of National partisanship; and the ex- 

ncy of asserting more for the great Henry than he did for 
imself, so far as I can ascertain; and though further, I think 
we already hold Henry so high that he requires no vindication ” 
to use your own word, yet I heartily admire the matter and man- 
ner of the article, as far as it has appeared. 

The plea for the porcelain insulator by Mr. Jones equally en- 
lists my eym thy; and I am glad to be able to cordially coincide 
with Mr. Park Benjamin in his sentiments regarding the necessity 
and the duty of keeping green the Dime Face William Gilbert, a 
man whom the great Galileo, the melodious Dryden, and the 
quaint Fuller alike delighted to honor. 

I am glad for myself, to be able to say that I have always 
availed myself of opportunities to pay the tribute of full apprecia- 
tion to the worth of Gilbert’s services to electricity; and also to 
those of Gray, the discoverer of conduction and insulation. 

Prof. S. P. Thompson, likewise, has manfullv done his part for 
Gilbert, and before me at this moment, is a little book published 
last year by him, and entitled Gilbert of Colchester, an Eliz- 
abethan Magnetizer,” which proves that the sage is fully ap- 
reciated by Prof. Thompson, who moreover has rendered a pub- 
c service in rescuing from comparative oblivion many interest- 
ing facts concerning another intellectual giant of the earlier days, 
William Sturgeon.” 

I have recently made some inquiries regarding the Gilbert 
society, and its translation of ‘‘ De Magnete,” and have been in- 
formed from thoroughly reliable sources, that the book is not 
lost.sight of, and that the delay in its issuance is accounted for 
by the fact that its revisers are all very busy men who can only 
devote a small portion of time to that work. 

Mr. Shaw’s sketch and picture of Sir William Thomson com- 
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pensate for what would seem to be the unnecessary slur of the Gil - 
bert article upon the acknowledgment by the Crown of Sir Wil- 
liam’s great merit and ability, and I for one was profoundly in- 
terested in it, and consider myself favored in being permitted to 
read such an account so near first hand. 
THomas D. LOCKWoop. 
Boston, Jan. 18, 1892. 


VENTILATION AND THE SWEATING OF IRON ROOFS. 


WE note the communication in your edition of Jan. 7th, from 
Milliken Bros., in which they say that if an iron roof is properly 
ventilated that it will not sweat on the underside. 

We dispute most emphatically this statement. The sweating 
process arises from the fact that cold air will not hold in suspen- 
sion as much moisture as warm air. The warm air of the room 
coming in contact with the cold corrugated iron of the roof is 
cooled and as a result deposits a portion of its moisture on the 
underside of the corrugated iron, causing what is known as sweat 
or drip. Ventilation has nothing to do with it and will neither 
increase or decrease it. The only way to stop it is to put some- 
thing under the corrugated iron to catch it or put some substance 
between the inside of the room and the corrugated iron which 
will act as a non-conductor and prevent the dripping. 

In order to make 2 fireproof roof under these conditions this non- 
conducting material must be fireproof, otherwise you have not 
what might be called a strictly fireproef roof. 

There are different ways of accomplishing this as already noted 
in former communications of ours. 

CHAS. M. JARVIS, 


Pres. Berlin Iron Bridge Co. 
East BERLIN, CONN., Jan. 16, 1892. 


Inventors’ Record. 


CLASSIFIED DIGEST OF ELECTRICAL PATENTS 
ISSUED JANUARY 12, 1892. 


Alarms and Signals :— 
Electrical Annunciator. W. F. Harte, 466,781. Filed July 25, 1891. 
An automatic electrical hotel annunciator. 
Automatic Electric Heat Alarm, M. S. Pierce, L. H. Desisle and O. C. Oliver, 
Filed Dec. 15. 1800. 
Acapo or use ky oe sours’ of eee where injury is liable to be 
occasion overheating. . 96. 
anunciat. D. Heineman, 166,070. Filed Mar. 16, 1891. 
A drop annunciator for hotels, etc. 
Dumb Waiter Signal, F. J. Zahner, 467,078 Filed Aug. 14, 1891. 
An electric signal for dumb waiters. 
Conductors, Conduite and Insulators :— 
Electric Insulator Jor Boilers, P. Decker, 467,065. Filed Sept. 25, 1891. 
Claim 1 follows: 
An electric insulator introduced in a pipe connection between a steam 
boiler and a steam engine to break an electric circuit between them. 
Dynamos and Motors :— 
Brush-Holder for Commutators for Dynamo-Electric Machines, I. H. Bar- 
tholomew, 466.972. Filed Aug. 18, 1891. 
Method of readily adjusting the commutator brushes to compensate for 


wear. 
Electric Motor, J. H. Palmer, 467.048. Filed March 28, 1891. 
A motor in which the armature and field-magnots are both free to revolve 
in opposite directions. 
Galvanic and Thermo-Electric Batteries :— 
Electric Battery, J. S. Nowotny. 466,796. Filed Mar. 23, 1891. 
Has for its principal object to obtain a maximum of surface for contact 


with the battery liquid. 
Battery- Zino and Method of Making the Same, J. Beattie, Jr., 466,820. 
Filed March 80, 1891 


An element for galvanic batteries consisting of an alloy of zinc, mercury 
and magnesium. ; 


Heating :— 
Electrical Heating Apparatus, A. E. Appleyard, 467,075. Filed Jan. 16, 
189 


1. 

Combination of a resistance, a rigid holder of refractory heat-conducting, 
insulating material, a metallic shell enclosing the holder and an outer metal- 
lic shell independently secured to the handle. 

Measurement — 
Electric Indicator, C. W Holtzer & G. E. Cabot, 466,787. Filed Apr. 6, 1891. 

Indicates variations of the electromotive force of currents in electric light 
and power inatallations. 

Ammeter, C. F. Brush. 466,953. Filed Nov. 21, 1889. 

An ammeter in which the strength of the current is measured by means of 

the different expansion of two dissimilar metals. 
Metal Working 2— 
Method of Electric Welding, P. Gendron, 466.825. Filed June 17, 1891. 

A method of welding which restores the enlarged portion of the weld to 
the original size and shape of the pieces welded. 

Miscellaneous :— 
Electric Steam Engine Governor, F. M. Garland, 460,781. Filed Feb. 26, 
1891. 

An arrangement by which the work of the engine is automatically reg- 
ulated according to the output of the dynamo. 

Electric Switch, K. W. Rice, Jr., 466,802. Filed Feb. 13, 1891. 

Employs a circular track with a series of double inclines and a rotary cross- 
arm for conne ting the contacts. 
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ere Buse or Detonator, P. Ward & E. M. Gregory, 466,856. Filed May 


18, 
Machine for Covering Wire, Cables. €c., and for Making Tubing and 
Cord, V. & J. Royle, Jr., 466,910. Filed AUR. 1. 1891. 
Attachment for phs, J. F. Ott. 466,922. Filed Dec. 29, 1890. 
Electric Converter, G. che, 466,987. Filed Sept. 28, 1889. 
A core made of two piles of blanks, each consisting of a long and a short 
arm, and coils wound around the long arm of each set of blanks. 
Llectric Elevator, W. Baxter, Jr., 466,973. Filed Sept. 8, 1888. 
Relates to means of electrically actuating the switch of an electric motor 


ater an elevator. 
htning Arrester, G. W. Spittle, 467,028. Filed Sept. 3, 1891. 
Railways and Appliances :— 
Wire Support Jor Electric Railways, W. Q. Prewitt, 466,800. Filed March 


1891. 

An improved trolley track- r for electrie conduits. i 
Electric Trolley, E. A. Sperry, 466,807. Filed June A. 1801. 

Employs a vertical helix for the erecting spring of the trolley. 
Electric Motor Car, E. B. Phillips, 466.882. Filed Jan. 6, 1891. 

A, motor for street cars employing gearing with intermediates symmetrically 
pry aa with reference to the driving pinion in order to balance the stress 
of tran: on. 

Electric Railway Motor, C. F. Winkler. 466,914. Filed March 26, 1801. 

A motor adapted to be geared directly to the axle and in wh the size of 
the machine is large in proportion to the size of the gear wheel on the axle 
with which its armature shaft engages. 

Brari Jor Trolley Wire Supports, etc., E. P. Russell, 466,966. Filed Sept. 
Rhevstat, F. O. Blackwell, 467,078. Filed Jan. 12, 1801. 

A rheostat adapted especially for use on electric railway cars, and in which 
a series of metal plates are set edgewise and cut into or out of circuit by a 
traveling contact. 

Trolley for Electric Railways, J. Kuehnle. 466.981. Filed Sept. 5, 1891. 

The trolley arm consists of arigid lower section and a flexible upper sec- 

tion connected by aspring h 


Electrically Controlled Car Switch, B. I. Potter, 467,030. Filed Jan. 18, 
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BRILL’S EUREKA MAXIMUM-TRACTION PIVOTAL 
TRUCK. 


ONE of the most useful inventions in pivotal trucks for electric 
propulsion was Mr. John A. Brill’s maximum-traction truck, in 
which many diasd vantages heretofore existing were overcome and 
a gain made of 424¢ per cent. in traction. A reduction of ten 
inches in the height of the car body was obtained, and thus the 
necessity for double steps obviated, while a shortening of wheel 
base was effected, and the required power reduced 30 percent. An 
objectionable feature, however, was that the pivotal centre, or 
drawing point which comes over theaxle, was in the way in remov- 
ing the motor and had to be taken off. This trouble was solved 
by use of a movable spider. But being the pioneers in the field 
of electric trucks the J. G. Brill Company determined not to 
stop improving until they had approached more nearly to perfec- 
tion, and have now produced their new model called the Eureka 
maximum-traction truck, shown in the accompanying illustration, 
in which the above-named objection has been overcome. It has 
no mechanical pivot and is specially adapted for the waterproof 
and ‘‘ ironclad ” types of motors which have their upper portion 
hinged so that 5 can be raised when it is necessary to get at 
the armature or other parts of the motor. The space above that oc- 
cupied by the motor is free and clear, so that when the trap doors 
in the cars are raised the whole of the motor can be reached and 
the armature taken out, without disturbing any part of the truck. 
A further reduction of height of the car to,the extent of one and 
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BRILL's EUREKA MAXIMUM-TRACTION PIVOTAL TRUCK. 


Relates to means for electrically controlling the movement of a switch 
point from an electrically operated car. 


Telegraphs :— 
Printing Teleoraph, J. E. Wright, 466,858. Filed Sept. 5, 1891. 
Has for its object to relieve the electromagnets connected with the main 


line of as much load as possible. 


Telephones und Apparatus :— 
3 x Toii or SeaTelephone, E. Huber & F. J. Kneuper, 467,102. Filed 
p „1801. ` 
An apparatus for the detection of sounds proceeding from any object in 
contact with water. N 


MR. JOHN A. BARRETT. 


THE article on Berliner Electrodes ” in the last issue of THE 
ELECTRICAL ENGINEER has attracted considerable attention, as it 
well deserves, for a more ingenious and skillful, if not convincing, 
argument has rarely been advanced in support of a master patent. 
Our readers will be interested to know that Mr. Barrett has now 
established himself as an electrical expert and consulting electri- 
cal engineer, at 18 Park Row, and we have no doubt there are 
many who will be glad to avail themselves of his advice and long 
experience, as shown in his Electrode ” article. 


FREDERICK WARNE & Co., N. Y., are issuing at a popular price 
“ Electricity Up to Date for Light, Power and Traction,” clearly 
ton with diagrams, etc., for non-scientific readers, by 
John B. Verity, M. Inst. E. E. (London). 


a half inches is also obtained, and the weight of truck reduced by 
one hundred and fifty pounds. 

The pivoting in this truck is accomplished by the combination 
of rollers on the side of the rub plates on the upper part of the 
truck. The drawing (draught) of the truck and car body is done 
from the small end of the truck, and this feature affords ad- 
ditional means of keeping the small wheels from climbing the 
rails. Since the introduction of the maximum-traction truck 
several hundreds of them have been sold and are in operation. 


THE ROBERTSON CONDUIT SYSTEM. 


A NOVEL system of conduit railway is that recently devised by 
Mr. A. J. Robertson, president of the Robertson Electric Railwa 
Construction Company of this city. The conduit is made of har 
burned, vitrified fire-clay, forming a continuous insulator within 
which the wire lies, and from which it is lifted by the trolley as 
the car The trolley is made in two parts which separate 
for the purpose of lifting or dropping the wire at will. 

An important feature of this system is that the conduit is laid 
directly upon the ties, and can be readily put in without tearing 
up the street. 


ANNOUNCEMENT has been made that the New York Sun will 
withdraw from the Associated Press, of which it was one of the 
original members, and that it will hereafter take ite news from 
the United Press. 
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TRADE NOTES AND NOVELTIES 
AND MECHANICAL DEPARTMENT. 


The advertiser keeps the field of force constant 
around his customers. 


THE “P. D. O.“ ELECTRIC HEAT ALARM. 


CRNTRAL station managers have frequently been caused an 
immense amount of trouble and expense, through the overheat- 
ing of bearings, either on an engine, a line of shafting, or a dy- 
namo or motor. Frequently serious accidents arise from this 
trouble causing the shutting down of circuits, the destruction of 
armatures, and an immense amount of annoyance and delay. 
These accidents occur often even in the best conducted stations, 
employing first-class engineers, where the bearings are frequently 
examined and the best of oil cups used. A bearing may be run- 
ning perfectly cool at one moment, and vet in a few minutes time 
may become dangerously hot entirely unknown to the engineer 
in charge. It will be at once seen, therefore, that any reliable 
method by which the engineer could be notified, that a certain 
bearing in the station was getting hot, before it got to the danger 
point, would be of immense use, and would meet the approval 
of all engineers, and we therefore present to our readers a new 
system of electric heat alarm, the joint invention of Messrs. 

ierce, Desisles, and Oliver, engineers on board the S. 8. 
‘‘ Sappho,” which is being introduced by the Electric Heat Alarm 
Company, of 113 Devonshire street, Boston, of which Mr. F. S. 
Palmer, well known to central station managers, and recently of 
Bangor, Me., is general manager. 


Fig. 1.—ELECTRIC ALARM FOR HOT BEARINGS. 


The system consists of an automatic device which is situated 
on the bearing, and which closes a local battery circuit when the 
bearing reaches a certain temperature. This battery circuit is 
connected to a drop annunciator with an alarm bell, which may 
be situated in the engineer's office, or in any convenient place, 
the annunciator having a number on it for every bearing equipped 
with the device. As soon, therefore, as the alarm bell rings, the 
engineer has but to look at the annunciator, to learn at a glance, 
which bearing is running hot, and by quick attention, can either 
cool off the bearing, or at least prevent any damage from accru- 
ing. In Fig. 1 we show the application of this device to a dy- 
namo or motor, and Fig. 2 shows how it may be applied to a line 
of shafting. In order to better understand the working of the auto- 
matic circuit closer, we show the devicein Fig. 8, which is half as 
large again as the original, and Fig. 4 shows the same in 
section. Referring to Fig. 4, the lower half of the device is a 
Bessemer steel cup, M inch thick and 4 inch deep inside, into 
which is firmly p a piece of hard fibre B 5g inch diameter, 

inch long, shaped as shown in the drawing, and having at the 
ttom inch clearance from the steel cup. The hole through 
the centre of the fibre is tapped at the upper end for the recep- 
tion of the screw C, yy inch clearance, which is turned down at 
its lower end, the hole in the fibre being also very much smaller 
at the lowest end,—being bored with a number 60 drill. This 


screw C is connected at its upper end by means of the nut to the 
wire leading from one pole of the battery. a is a reservoir, which 
is filled with mercury, which also enters the small hole in the 
fibre, the top of this hole, being however yẹ inch higher than the 
top of the mercury chamber. At the right hand of the engraving 
is shown another screw, which is connected to the wire from the 
other pole of the battery by means of a small set screw, and form- 
ing electric contact with the mercury. The action of the device 
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is extremely simple, depending upon the expansion of the mer- 
cury, which as the heat increases rises in the small hole in the 

bre and makes contact with the lower end of the screw o, closin g 
the circuit and sounding the alarm-bell. The amount of heat 
necessary to set off the alarm can be varied by moving the screw 
A up or down, and when its position for a certain temperature is 
fixed, it is firmly held in its place by a small set-screw shown in 
Fig. 4. The system has been in practical operation successfully 
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FdS. 3 AND 4.—ELECTRIC HEAT ALARM. 


for some time and can be seen in operation at the offices of the 
company in Boston, and as its action is sure and positive, without 
ear complicated mechanism, it may be safely asserted that it 
will be largely adopted. 


THE CROWN SOCKET. 


M THE Crown ELECTRIC Company, of Bridgeport, Conn., have 
1 8 on the market their new socket, which embodies two new 
i 


eas. 

The first of these is, a device which will keep the socket always 
intact. Where, as sometimes happens, the diameters of the 
thread of the lamp and of the contact screw are not alike, consid- 
erable force is needed to fasten the lamp, and when necessary to 
take the lamp down, the contact screw, being round, simply 
revolves in the yoke, making it necessary to break the apparatus 
in order to free the lamp. In the Crown socket the yoke has an 
oblong section and the contact screw, as it passes through the 


Fias. 1 AND 2.—THE CROWN LAMP SOCKET. 


yoke, is flattened so that no matter how tightly the lamp fits, the 
contact screw furnishes sufficient resistance to enable the lamp to 
be unscrewed. The porcelain top is made to correspond to the 
above. This idea is shown in Fig. 1. 

The second poini is that of the contact. The circuit is closed 

sitively until the click is heard, and is then opened very quickly. 

here is no chance for an arc to be formed, and the maintaining 

of either a closed or open circuit is arranged by a ratchet which 
most effectively controls the whole thing. This is shown in Fig. 2. 
The contact block is made in one piece and is patented, as is also 
the peculiar shape of the controlling spring. The metal parts of 
the socket are so placed with reference to each other that there is 
no possibility of short circuit. The socket is made for all styles 
of lamps. 

This company will shortly bring out other specialties. 


DETROIT ELECTRICAL WOKKS. 


NOTICE has been issued by the above-named works that Mr. 
Frank B. Rae is no longer in the service of the company, and that 
his patents under which the company has been operating in the 
electric railway field have been assigned to them, 
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THE ANDERSON POWER HAMMER. 


In the manufacture of electrical apparatus, there is a general 
necessity for all kinds of machine tools. Not a few parts of elec- 
trical apparatus are stamped out or forged down from metal bar 
or rod, and any new device for forging or hammering must be of 
practical interest to manufacturers. In the accompanying en- 
graving we show the Anderson power hammer which is one of 
the most recent types of hammers put onthe market. This ham- 


mer is a rigid and effective machine made of few pieces and ` 


working on good mechanical principles. The blow is not dead- 
ened by transmitting the power to the hammer through rubber 
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THE ANDERSON POWER HAMMER. 


cushions or leather straps, the Series of the blow being ob- 
tained by the spring of the helve or handle, which is hung in such 
a manner as to strike effectively either on the edge or the flat side 
of a piece of iron, without adjusting, or in other words it will 
strike as an effective a blow 8 or 10 inches away from the anvil as 
it will close down to the anvil. The ram and guides are long and 
have no set screws to rattle loose, the wearing surfaces being so 
large that no adjustment is 5 The helve is of hickory 
which can be easily and quickly replaced when after long wear 
it may flnally give out. The anvil base is entirely separate from the 
hammer and is placed on a separate foundation. Between the 
lower die and the anvil base are two section blocks either or both 
of which can be removed when the hammer is to be used in up- 
setting a piece of metal the length of which requires it. 

These hammers are manufactured by Albert and J. M. Ander- 
son, of 21 Hamilton street, Boston, where they can be seen in daily 


operation. 


THE RIES ELECTRIC SPECIALTY COMPANY OF BALTIMORE, MD. 


THE above company, Elias E. Ries, president, were awarded 
the first premium and medal at the electrical exposition, recently 
held at Augusta, Georgia, for their well-known Regulating 
Socket for alternating current incandescent lamps. This Com- 
pany is deserving of this honor, as their regulating socket is doing 
much toward making incandescent lighting universally popular. 
The Ries Regulating Socket is being generally adopted throughout 
this country and abroad, and on all sides one hears only good 
words for it. 


' “IDEAL” ENGINES. 


In a handsome private hotel building known as the ‘‘St. Law- 
rence” near Madison Ave., built by Messrs. J. W. Weir & Son, 
are to be installed two 55 H. P. Ideal Self-oiling automatic en- 

ines. This contract comes through W. R. pie & Co. the 
New York Office for the Harrisburg Foundry and Machine Works, 
at 174 Fulton St. There are now about twenty of these engines 
running in New York City. 


M. J. FRANCISCO & CO. 


THE offices of M. J. Francisco & Co. and the Rutland (Vt.) 
Electric Light Co. were much damaged by the fire in the Herald 
Building in that town on January 5. The offices, which were on 
the ground floor, were fitted up very handsomely only last June, 
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and were said to be by far the handsomest in the town. In view 
of Mr. Francisco’s business of fire insurance, there is a grim 
element of melancholy humor in his being hoist by his own 

petard, so to speak. 


ELECTRIC MERCHANDISE CO. 


OWING to the great satisfaction given by the Burton electric 
heaters which have lately been sent to foreign countries by the 
Electric Merchandise Co., Mr. W. R. Mason has been requested 
by some large capitalists in England to visit London with a view 
to the use of these heaters in connection with some large enter- 
prises now under way. It may be stated that these heaters have 
gone to England, Germany, Switzerland and other foreign coun- 
tries. i 


THE HAWAIIAN CABLE. 


THE United States fishing and surveying steamship Albatross 
has arrived at San Francisco from Honolulu. The steamer has 
been engaged in surveying a line of cable from here to the Ha- 
waiian Islands, and reports that a practical route has been found. 
The first trip of the Albatross for the purpose of sounding for a 
cable line was made from Monterey. Seven hundred and fifty 
miles from San Francisco the line was taken out and 200 miles of 
the Monterey survey were accomplished, and then soundings 
were conducted to the Hawaiian Islands. 

The deepest soundings were 8,000 fathoms, or three miles, and 
the average will show a depth of about 2,500 fathoms. At 
Monterey Bay, Cal., was found the best place to land the cable on 
this side. At Honolulu a place was found at a suburb of Hono- 
lulu named Waikiki, about four miles south of the metropolis. 


THE NEW STANLEY PRIMARY FUSE BOX. 


WHEREVER a branch is taken off the main primary wires of an 
alternating circuit it is very desirable to fuse it, so that if a short 
circuit occurs on that branch the lights supplied by it will alone be 
affected. If the fuse is not so used, a short circuit anywhere on 
the primary wires may blow the main fuses in the station, and so 
occasion a much more serious interruption to the service. 

The unique and very safe and convenient form of fuse on the 
Stanley transformer having created a demand for the same style 
of box separate from the transformer, the Stanley Electric Manu- 
facturing Co., of Pittsfield, Mass., are therefore now manufactur- 
ing them as shown in the accompanying illustration. | 

Each fuse is in a separate porcelain chamber, so that there is 
no danger of the current short-circuiting from one pole to the 
otber when the fuse blows. A fuse can be replaced on a live line 
with perfect safety and in a very short tirne without the use of 


New STANLEY PRIMARY FUSE Box. 


screw-driver or wrench. The porcelain plugs in all boxes are 
interchangeable, so that by having an extra plug or two no work 
is necessary while on the pole. 

This fuse box is suitable for use on the primary circuits carry- 
ing current up to 15 amperes, and is claimed to be the safest and 
most convenient box made. Its interior construction is the same 
as the fuse box on the Stanley transformer, which is now too well 
known to need description here, 
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NEW YORK NOTES. 


H. Ward LEONARD & Co., as electrical contractors are install- 
ing the plants named below : 

Mail & Express Building, New York City, Catherine Bradley 
Building, New York City, Geraldine Building, New York City, 
Germania Insurance Building, New York City, DuVivier & Co. 
Building, New York City, F. O. DuLous Building, New York 
Franklin Building. Brooklyn, Fifth Avenue Theatre, New York 
City, Columbia Theatre, Brooklyn, Graham Hotel, New York 
City, Mr. J. H. Inman’s residence, Fifth Ave., New York City, 
Curtis residence, Greenwich. Conn. 

Among the leading concerns for whom 0 acting as Con- 
sulting Engineers are the following: Otis Elevator Co., New 
York City, Wm. Sellers & Co., Philadelphia, Ingersoll-Sergeant 
Drill Co., New Vork City, Eastern Electric Co., Limited, St. 
John, N. B., Providence Journal Co., Providence, R. I., Middle- 
town Music Hall, Middletown, Conn., Rock Hill Electric Light 
Co., Rock Hill. S. C. 


THE RIKER ELECTRIC MOTOR Co., Brooklyn, whose new type of 
slow-speed motor was recently placed on the market, are meeting 
with excellent success in sales of it. The following recent orders 
uphold their claim to an efficient and common-sense machine; 
For the Kingsley mill at Honduras one 60 light slow-speed dy- 
namo of 825 revs. The Peake Piano Works one 6 h. p. elevator 
motor. The Leake Coffee Mill, Atlantic avenue, Brooklyn, one 2 
h. p. motor; one 16 light dynamo to be coupled direct to a gas 
engine. At Williamsburg, N. Y., one ih. p. dental outfit; Day’s 
brass foundry, Pearl street, N. Y., one 4 h. p. motor; four 2 h. p. 
motors coupled to 42 inch fan blowers for Newark, N. J.; one 16 
light dynamo to the La Salle University, New York; a special 
dynamo for storage work for the Franklin Electric Co. N. Y. One 
8 h. p. for J. Y. Johnson printing office Murray street, N. Y., 
and one 1 h. p. for Cobb, Danby, & Knott, Electrical Exchange 
Building, N. Y. 


THE EasTON ELECTRIC COMPANY, Brooklyn, N. Y., have just 
completed the successful installation of two thirty-light Easton 
arc dynamos, with forty Easton arc lamps, and forty Bernstein 
series 25 c. p. lamps on seven circuits, for the Diamond State Iron 
Company of Wilmington, Delaware. The extensive new mills 
built upon the site of those recently destroyed by fire are now 
brilliantly lighted throughout, and work is carried on by night as 
readily as by day. The iron company are as proud of their pur- 
chase from the Easton Company as they are of their new mills. 


H. W. MILLER, JR., & Sons, of Philadelphia, manufacturers of 
asbestos pipe covering, have received a flattering letter from 
Messrs. Palmer & Ballard, proprietors of the Philadelphia Steam 
Heating Co., in which they state that after an exhaustive test of 
different coverings manufactured, the architects have decided 
to use their covering. The test of several coverings was made at 
the new Almshouse and this particular kind will be used 
throughout. This report it is claimed has had a stimulating effect 
on the New York business. ‘ 


THE STORAGE BATTERY SUPPLY Co. have recently added an 
entirely new pament to their business, and besides being sole 
agents in New York City for the Consolidated Electric Storage 
Co., are now bidding for the supplying stored electric power for 
all purposes. They report that the demand has grown so that 
their present supply of charged batteries is at all times exhausted. 
A large addition to the present pent is being made, this will en- 
able them to supply all demands for portable lights, etc., at shortest 
notice. 


DR. ELISHA GRAY and Mr. F. W. Cushing have been in New 
York during the past week, busily occupied. Dr. Gray is begin- 
ning active work on the Electrical Congress and has already 
formulated various plans to secure publicity for the work and 
co-operation in it. Mr. F. W. Cushing is somewhat a man of 
leisure just now, having lately sold out his interest in the Central 
Electric Co., whose large interests have engaged his whole time 
for the last few years. 


THE IMPERIAL PORCELAIN WORKS, of Trenton, N. J., have 
recently opened an office in this city. Mr. Chas, E. Chapin, well 
known to the electrical trade, has been appointed selling agent. 
The new office is located at 417 Electrical Exchange Building, 136 
Liberty street. This is a desirable arrangement and will no doubt 
be greatly appreciated by New York buyers, as it obviates the 
necessity of their making a special trip to the works. 


UNDERWOOD MANUFACTURING Co.—During the month of De- 
cember one of the salesmen of the Underwood Manufacturing Co. 
sold to one concern an order of 40 of their cotton leather belts all 
of good sizes and ranging from 25 to 800 feet long for each width 
sold. The Engineering Equipment Co., 143. Liberty street, are their 
New York agents. The Chicago office is at 33 South Canal street. 


CONNELLSVILLE, PA.— I learn that the Connellsville Electric 
Railway Co. has been organized at Connellsville to build? miles 
of single track electric road. Mr. John L. Gans, the engineer, 
room 10, Weihe Building, that city, is the secretary. 
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THE SAFETY INSULATED WIRE Co., of West 29th street this city, 
has lately completed a large contract on the new Western Union 
headquarters—the finest of the kind inthe country with everythi 
else up to the same high standard. Mr. E. T. Barberie, as an ol 
telegraph expert, being familiar with the requirements of the 
work, was able to meet them exactly. But Mr. Requa, the 
general manager of the company, is perhaps equally pleased with 
the contract for wiring the new United States cruiser ‘‘ New 
York.” The exacting nature of naval work is well known, and 
the fact that Safety was selected speaks volumes. Moreover 
it is specially happy and fitting that this wire is a product of the 
city after which the great new fighting ship has been named. The 
Safety Co. is making great strides in its manufacturing depart- 
ments, and has now succeeded in serving three coats of rubber, 
seamless and without joint, over its insulated wire. It is stated 
that it is the only concern that has succeeded in doing this. Alto- 
gether the sparta Co. is active all around, and is beginning to re- 
peat outside of New York the enormous success it has already 
made while limiting its efforts to this region. 


DAx's KERITE.—It is understood that this old and important 
peny in wires and cables will hereafter be handled in the 
est by Mr. F. W. Cushing, who will have charge of its agency 
in Chicago, and will begin to push it at once in that section. 
Kerite is one of the things we have always had with us, and it is 
just as likely to bein favor 25 years hence as it was 25 years ago 
and is now. The selection of Mr. Cushing is admirable. 


THe W. S. HILL ELECTRIC Co. have certainly inaugurated a 
successful beginning in their New York office. The demands for 
Mr. Hill’s well-known specialties are taxing their factory to such 
an extent that larger quarters are imperative. A factory in the 
vicinity of Boston will probably be built at once, In recent tests 
of large sizes of the Hill motors, the speed remained practically 
constant under all changes of load. 


BEACON Vacuum PUMP AND ELECTRIC Co., BOSTON.—Mr. 
Kaliske, business manager, and Mr. Nickenson, the expert of the 
Beacon Vacuum Pumpand Electric Co., have been in New York 
during the past day or two, and it is not unreasonable to expect that 
company to make a more prominent appearance than heretofore 
in New York at an early day. 


THE ENGINEERING EQUIPMENT Co. will shortly introduce to 
the trade a special new style of hard fibre pire for use in under- 
ground work. This pipe, it is claimed, will decrease the cost of 
underground work about 25 per cent. It is durable and a perfect 
insulator. 


THE EDISON Co., and the underwriters are not quite agreed as 
to the safety of the practice of ‘‘ grounding the neutral.” Under 
the rule of the Board here, against grounded wires, no building 
can be given insurance in which such a method is resorted to. 


Mr. J. W. Mackay is making a strong fight in a writ brought 
against him for $75,000 by E. S. Stokes, the litigation being based 
on claims due to old dealings in the Postal and other telegraph 
properties. 

Mr. Francis G. DANIELL, late of the Short Electric Railway 
Co., has become connected with the firm of Barry & McTighe, of 
52 and 54 William street, this city, as electrical engineer. 


MR. M. E. BARD, well known throughout the country as the 
general representative of the Eddy Electric Manufacturing Co., 
spent a few days in the city last week. 


Mr. W. O. CooK, inventor and patentee of the Cook portable 
switch or car replacer, for replacing derailed electric and horse 
cars, is in the city. 

Mr. WM. BRACKEN, president of the Consolidated Electric 
Storage Co., is absent from the city on a business trip through the 
West. 


BURLINGTON, N. J.—The president of the Board of Trade is 
ready to receive proposals for lighting the streets by electricity. 


PHILADELPHIA NOTES. 


ALFRED F. Moore, the manufacturer of insulated electric wire 
and cables, gives notice that his house has withdrawn its cy 
in Chicago, which has until recently been controlled by Mr. G. A. 
Harmount, of the Monitor Electric Co., Chicago. All communi- 
cations or orders should now be addressed direct to Mr. Moore at 
the office and works at 200 North Third street, Philadelphia. 


MR. WILLIAM N. Fa Mors, formerly with Vallee Bros. & Co., 
has accepted a position as traveling salesman for the Pennsyl- 
vania Electric Engineering Co. 


MR. NORMAN Mai.SHALL has resigned from the position of 
treasurer of the Star Electrix Co., and is succeeded by Mr Alex- 
ander Hamilton. . 
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NEW ENGLAND NOTES. 


THE ELECTRIC MUTUAL INSURANCE COMPANY, of Boston, is 
deceased, after a life of about 18 months. The outstanding 
business of the company has all been reinsured by the Home In- 
surance Company, of New York, one of the largest companies of 
its kind in the country, having assets of about $10,000.000. The 
net premium receipts of the Blectric Mutual during 1899 aggre- 
gated $26,895, and its risks in force at the end of that year 
amounted to nearly $2,900,000. There is, however, now in pro- 
gress the formation of a syndicate, who will write electric risks, 
composed of the Home Company and six others. A more com- 
plete system of inspection will be made, and the local agencies of 
the companies will make out the policies, tariff rates being ad- 
hered to. Mr. Barton, for the present, will conduct the manage- 
ment of the syndicate from the office of the Electric Mutual Com- 
pany, in Boston, but will probably later move to New York. This 
method will effectually get rid of the difficulty of legal entrance 
into = of the States and will broaden out indefinitely the field 
of work. 


A REMARKABLE TEST.—Fifteen months ago, the Gould & 
Watson Co. caused a moulded mica bell, of the old Sprague pat- 
tern, to be put under water, where it remained until a few days 
since. The object sought was a demonstration of their insulation 
regarding its waterproof qualities. At the end of this long 
immersion the bell was connected to a 220-volt current, a wire 
being fastened to each brass nut. A low-reading Weston volt- 
meter showed no leakage. A delicate galvanometer being then 
attached, showed a deflection of the needle, while the bell was 
still wet. At the end of half an hour, the same current gave no 
deflection of the galvanometer, the surface water having by that 
time evaporated. So severe a test as this is of course unnecessary 
as a demonstration, but it was with much gratification that the 
firm learned that moulded mica is indeed waterproof, after 15 

ə months under water. 


THE BENEDICT AND BURNHAM MANUFACTURING COMPANY, of 
Waterbury, Conn., are achieving great success with their new 
“ Benedict ” wires and cables, and they are evidently manufactur- 
ing a superior wire which fills afelt want. The ‘‘ Benedict” wire 
is very substantially made, and every fibre of its texture is 
thoroughly saturated with their special compound, making a 
wire of unusually high insulation, and of great toughness and 
capability of resisting abrasion. Their Boston office has recently 
moved into more convenient and commodious quarters at 26 
Oliver street, only a short distance from their old store, and will 
continue to carry a full line of all their high-class goods. All 
inquiries will be courteously attended to by Mr. Rugg, their well- 
known Eastern representative. 


THE GOULD PACKING CoMPANY, of East Cambridge, the original 
and only manufacturers of the genuine Gould’s packing, have 
done a remarkably good business during the past year and are in 
receipt of many very flattering testimonials as to the solid worth 
of their goods. They have recently received a number 
of large orders for government work and are also supplying a 
large number of electric light and power stations with their pack- 
ing for steam engines. Other packings similar in appearance to 
the Gould packing are sold, but there is none genuine or similar 
in quality except that sold by the Gould Packing Company, who 
furnish nothing but the best quality which is always the same 
and always up to standard. 


THE NEW ENGLAND PRINTING TELEGRAPH COMPANY are now 
ready to do a regular telegraph business, between Boston, Provi- 
dence, Woonsocket and Danielsonville, over their own lines which 
have just been completed into the city. The offices of the com- 
pany are situated at Nos. 99-101 Milk street, Boston, No. 19 South 

ater street, Providence, R. I., office Woonsocket Reporter, Woon- 
socket, R. I., and Quinnebaug Store, Danielsonville, Conn.; where 
messages will be received for transmission, and m es received 
at these offices will be delivered throughout the cities by messen- 
gers. The tariff rate willbe 15 cents for 10 words, and one cent 
for each additional word, address and signature free. 


THE HUBBELL PORTABLE ELECTIC LAMP AND POWER COMPANY. 
In a recent issue, it was stated erroneously that the Consoli- 
dated Electric Motor Company had secured control of the Hubbell 
battery. This wasa mistake, as it appears that the above com- 
pany is entirely distinct from the Consolidated Motor Company 
and will soon open offices of its own at 116 Bedford street, Bos- 
ton. It is pro to move the whole manufacturing plant from 
New York to Boston, and manufacture hereafter in this city. 


THE NEW ENGLAND SCREW COMPANY, of Brockton, Mass., will 
shortly move into a new factory in Boston, and there continue 
the manufacture of all kinds of rolled thread screws for the elec- 
trical trade. Mr. C. H. Mavers is president, and Mr. T. P. Swift, 
treasurer, and they will push the business to even larger pro- 
portions than before. 


Mr. P. H. ALEXANDER, of New York, was in Boston last week, 
enlarging on his favorite topic of A. B.C. Heis now after the rest 
of the alphabet. 
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THE REVERE RUBBER COMPANY, of Boston, are pushing the sales 
of the Elliott” trolley line insulator, and the Elliott” pull-off, in 
addition to their regular line of hard rubber insulating goods. 
The rubber which they use for the Elliott insulators is of a special 
nature, being extremely strong, of high insulating property, and 
unbreakable. Mr. C. B. Elliott is the manager of the electrical 
department, and will be glad to afford any information regarding 
these goods. 


Mr. J. M. ORFORD, of Bridgeport, does not often come as far 
East as Boston. He prefers the society of New York, and does 
not yet appreciate the tone of the Hub. When seen lately, how- 
ever, in this city he appeared to be enjoying himself as well as 
looking after the interest of the Union socket—and rumor has it 
that he was heard to remark in a moment of forgetfulness, ‘‘ Of 
some things only the best are worth having.” 


THE TROPICAL AMERICAN TELEPHONE COMPANY, Limited, has 
secured the agency of the Viaduct Manufacturing Company, of 
Baltimore, and will hereafter keep a full line of all goods at 
their new headquarters at 95 Broad street, New York. Mr. Frank 
Harrington, as before, will look after the interests of the company 
in New York, and Mr. Howard, the general manager, will divide 
his time between New York and Boston. 


THE H. E. SWIFT MANUFACTURING COMPANY, of Boston, con- 
tinue to do a very large business in push-buttons, annunciators, 
bells, lamp bases, and general electric fittings. Their factory is 
at present driven to its utmost capacity, and their goods are 
meeting with general approval by the trade. Mr. T. P. Swift has 
recently been elected as secretary and treasurer of the company. 


Mr. GEORGE CUTTER, of Chicago, was circulating ’round among 
his friends in Boston, this week, and talking of big things” to 
come in the Windy City in 93. The latest about Šar. Cutter’s 
street hoods is that they are an ’owling success. 


Mr. E. K. GILMAN, of Chicago, favored Boston with a fleeting 
visit, and then hied himself away to more congenial latitudes. 


Mr. NORMAN MARSHALL, of Philadelphia, was in Boston this 
week looking after the interests of the Star Electrix Company. 


CINCINNATI NOTES. 


THE LE Borrgau FAN MOTOR Co., are busily engaged in man- 
ufacturing a large supply of their universal revolving fan motors 
for the large demands which will be made on them shortly, as 
these fans fill a long felt want in distributing a breeze not only in 
one direction as with the old fan motors, but in all directions to 
all parts of a room. 


THE CARD ELECTRIC MOTOR & Dynamo Co., Second and Plum 
streets, Cincinnati, are installing a number of very fine motor 
plants which are giving eminent satisfaction, and Mr. Wilshire, 
president of the company, reports that every sale leads to several 
more, as parties using the motors are quick to recommend them 
to their friends. 


THE ELECTRIC SUPPLY & CONTRACTING Co., Nevada Building 
Cincinnati, are doing a large amount of repair work for electric 
street railways, rewinding armatures, etc., and have received a 
number of the most flattering testimonials regarding the reason- 
able price and excellence of their work. 


THE LUNKEHEIMER BRASS MANUFACTURING Co. still continue 
to flood the market with their brass specialties which are known 
and used by almost all power users. 


JONES BROS., Cincinnati continue to furnish general electrical 
supplies for all kinds of electrical work and are doing a good and 
prosperous business. 


NEW YORK SUBWAYS. 


The year’s work under the Board of Electrical Control com- 
prises the removal of 5,224 poles and 7,152 miles of wire and the 
construction of 114 miles of subways. The capacity of this sub- 
way work is as follows: 47 miles for electric light service, 721 
miles for telephone and telegraph service, and 121 miles for Edi- 
son light service. There are now in use in the city 1,420 miles of 
subways, divided as follows: Electric light subways, 578 miles; 
5 and telegraph subways, 721 miles, and Edison s ibways, 

miles. 


WIRES IN NEW YORK. 


Mayor GRANT in his annual message points out that only one 
death through overhead wires occurred in New York City in 1891, 
and that that was due to the fall of a telegraph pole. There are 
now 143 high tension circuits, making 528 miles of electric light 
conductors underground, and 383 miles of low-tension lighting 
in the Edison circuits. Mayor Grant recommends the establish- 
ment of a central municipal telegraph and telephone exchange. 
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WESTERN NOTES. 


THE ELECTRIC APPLIANCE COMPANY are meeting with large 
success in the introduction of their latest specialty, the Standard 
lamp.” To remove any erroneous impression that may be abroad, 
the company desires to state that this is a new lamp and manu- 
factured by an entirely new company having in its employ some 
of the most experienced lamp men in the country. They are put- 
ting out an elegant lamp in every respect and one that is a credit 
to any factory. Great claims for life, efficiency and non-discolor- 
ation are made on every side by those who have tested and adopted 
the lamp. The Electric Apprance Company also report large 
sales of Paranite wire and its hearty recommendation by all users. 


Mr. W. L. Apams.—The above-named gentleman, who is very 
well known in electrical circles, has just been elected secretary and 
treasurer of the Electric Merchandise Co., with which concern he 
has been connected as traveling representative for some time past. 
Mr. Adams is a keen business man, bright and energetic, and is to 
be congratulated on his advancement to so prominent a position 
in a company which has achieved so extended a reputation as 
exclusive dealers in electric street railway supplies. 


THE ELECTRIC MERCHANDISE COMPANY continues to fill orders 
for Burton electric heaters. The merits of this device are widely 
known, and worn-out stoves are quite generally being replaced by 
them. Orders have been received from several Western mining 
companies for use in their plante. The diploma for efficiency has 
recently been awarded the Burton electric heaters by the Cana- 
dian Electrical Exposition committee. 


THE DETROIT ELECTRICAL WorKSs have opened a Chicago 
office at No. 431 Rookery, in charge of Mr. L. E. Myers who is an 
old electric railway man and well known in the business, having 
been associated with the Sprague und Edison Companies several 
years. There is no doubt that, managed by so experienced and 
genial a gentleman as Mr. Meyers the Chicago office will be a 
success from the start. 


Mr. H. K. GILMAN, vice-president and general manager of the 
Great Western Electrical Supply Co. of Chicago, has returned from 
an exceedingly prosperous business trip East on which he secured 
some very large orders. He reports the outlook for a very large 
business as highly encouraging, and states that his company are 
keeping well abreast of the times in the number and magnitude 
of their shipments. 


Me. WM. Hoop is installing a number of Mosher arc lamps for 
incandescent circuits in different parts of the city. The lamps 
are giving good satisfaction, and burn with a clear, steady white 
light and with an economical consumption of current. Mr. Hood 
is also receiving a great many orders for the Jewel incandescent 
lamps, which seem to be becoming great favorites all over the 
country. 


THE D. M. STEWARD Mrd. Co., of Chattanooga, Tenn., con- 
tinues to note a marked improvement in business, and being 
already very active finds that it is beginning to run behind its 
orders. This is a very gratifying sign of better times in the light 
and power industry. Lava insulators long since became one of 
the staples of the trade, by which general conditions may be 
gauged. 

CENTRAL THOMSON-HOvusTON.—The regular annual meeting of 
the Central Thomson-Houston Company was held at the office at 

64 W. Fourth street, Cincinnati, Jan. 4th. The officers for 
1892 are: Franklin Alter, president; H. P. Piper, vice-president ; 
Paul T. Brady, treasurer and general manager; W. F. Hayes, 
assistant treasurer; A. B. Champion, secretary. 


Tar MATHER ELECTRIC CO., which is represented by Mr. Julius 
Andrae, have just closed one of the largest motor deals in the 
country through their Mr. F. A. Baux, their Chicago agent. The 

lant comprises a 350 h. p. nerator, some 23 motors and one 
800 incandescent light machine. The plant is to be installed in 
the Blatz brewery. 


THe DorĮĒaN DYNAMO Co., of Chicago, was incorporated 
December 17. It is rumored that among other factories the late 
Belding Motor Company is being negotiated for. It is the inten- 
tion to build dynamos of all descriptions, from the smallest sizes 
to 2,000 h. p. 
Electric Co. 


FRASER & CHALMERS, of Chicago, have presented the Western 
office of THE ELECTRICAL ENGINEER with an exceedingly hand- 
some, framed engraving of the Masonic Temple Building, Chicago, 
for which this well-known firm have furnished the boilers, engines 
and machinery, the total weight of which is stated as 325 tons. 


THE ILLINOIS ELECTRIC MATERIAL Co. are placing on the 
market a new flexible duct for drawing in wires for interior light- 
ing, which is meeting with considerable success. 


Mr. F. W. CUSHING has resigned the secretaryship of the Cen- 
tral Electric Co. and will probably devote his time to marketing 
the telautograph in which he is interested, 


Mr. Dorman still remains electrician to the Standard 
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MR. R. MORRISON, engineer of the Winona Lumber Co., Win- 
ona, Minn., has made the show window of Morrison & Johnson 
in that city very attractive by fitting up a small motor with a re- 
vulving incandescent lamp, so that a ball of fire appears to be 
flying around incessantly before the bewildered spectator. 


Pror. J. P. BARRETT has returned from his recent visit to 
New York, as hale and hearty as ever. The Gothamites endeav- 
ored to induce the professor to remain with them, but he thinks 
Chicago a preity good place to live in and no amount of per- 
suasion could induce him to desert the Garden City.” 


BLISS & SoDEN, of Chicago, well-known consulting electrical 
engineers, are kept quite busy attending to various expert testing 
work and drawing specifications for construction work. These 
gentlemen are well known among the electrical fraternity for 
their ability in consulting electrical engineering work. 


THE ILLINOIS ELECTRIC MATERIAL Co. have had quite a run 
during the past week on their various novelties. A miniature 
motor operated by a battery contained in the base and used to 
drive all kinds of cardboard figures has been a marked attraction 
and sold faster than they could supply the demand. 


Mr. J. R. MARELE, one of the veterans of the electrical busi- 
ness in the West, was a caller at the Western office of THE ELEC- 
TRICAL ENGINEER last week. He is now devoting the principal 
portion of his time to consolidation of electric lighting, railway 
and gas company interests. 


Tar WESTERN ELECTRICAL SUPPLY Co., 619 Locust street, St. 
Louis, are doing a flourishing business. Amongst recent large 
orders shipped is one to the Lincoln (Ill.) Water, Light and Power 
Co. of 20 miles of K. K. wire and full equipments for their arc and 
incandescent circuits. 


Mr. J. F. KESTER, of the Kester Electric Co., manufacturers 
of automatic incandescent dynamos, automatic motors, electric 
supplies, etc., Terre Haute, Ind., was a welcome visitor to 
Chicago last week, and reported that he was doing a good busi- 
ness for his company. 


Mr. GEORGE CUTTER the electrical specialist of Chicago, has 
gone East to arrange details regarding the recent million-foot 
order of Simplex wire with the Simplex Co. of Boston. He also 
has the felicity of handing them another similar order for the 
same amount. 


THE CENTRAL ELECTRIC Co. report since taking the agency for 
the Interior Conduit & Insulation Company, that they have 
secured an order for 50,000 feet of one size tube. It certainly can 
be said that they have started in well. 


Tat ILLINOIS ELECTRIC MATERIAL Co. have recently obtained 
the Western agency for the Draper oiler, Redding watchman’s 
clock and fire gongs,and Tregoning tell-tale for use on circuits to 
notify station men when a line breaks. 


TAE Suort ELECTRIC Raitway Co., of Cleveland, have re- 
cently sold an equipment of 120 gearless motors to the Minne- 
apolis Street Railway Co., and also twelve to the Grand Rapids 
Street Railway Co. 


THE GREAT WESTERN ELECTRIC SUPPLY Co. are receiving large 
orders from various parts of the country for general electrical 
supplies for lighting, power and other electrical work. 


Mr. D. C. Sms has been appointed m of the Western 
Union Telegraph Co., at Atlanta. Ga. He will be succeeded as 
manager of the Mobile office by Mr. P. K. Garner. 


Tae KNAPP ELECTRICAL WORKS are catching their usual share 
of business and are shipping large numbers of Perkins lamps and 
some good orders for safety wire. 


Mr. L. W. MOYER has accepted a position as city salesman 
with the Knapp Electrical Works. 


JULIUS ANDRAE has sold a 250 light incandescent Mather 
machine for Krans & Co. 


CLAY, PEPPER & REGISTER DISSOLUTION. 


THE firm of Clay, Pepper & Register has been dissolved by 
mutual consent. The business will be carried on as heretofore b 
the remaining partners under the firm name of Pepper 
Register. 


Departmental items of Electric Light, Electric 
Railways, Electric Power, Telegraph, Telephone, 
New Hotels, New Buildings, Apparatus Wanted, 
Miscellaneous, etc., will be found in the advertising 
pages. 
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THE JOHNSON SWITCH, 


NLY considered as a bit of mechan- 
ism, this switch is almost identical 
with the ordinary mechanic’s vise, 
differing therefrom simply in the 
means provided for automatically 
shutting the jaws when they have 
been sufficiently opened by the hand 
to release the outer jaw from the 
restraining stops. The stops em- 
ployed are at one and the same time 
the contacts and the ratchet shaped 

| stops which determine and limit 
each movement of the switch. 

The power employed for effecting the automatic shut- 
ting of the vice is a helical wire spring put under tension 
by each throw of the switch handle and operative to 
throw the released jaw back to its normal position with 
such force as to effect a- positive wedging of the jaws, al- 
ternately locking the circuit closed and locking it open. 
The releasing of the lock is effected as in an ordinary vise 
by simply turning the screw-threaded handle until the free 
jaw is withdrawn sufficiently to permit it to move over the 
ay Ries tome’, faces. 

nsidered as an electric oircuit- controlling device, this 
switch employs a principle not hitherto made available in 
snap switches, that is, the substitution of perfectly rigid 
contacts for contacts dependent upon spring pressure, and 
the wedging of these rigid contacts between two immov- 
able jaws instead of between yielding springs. The me- 
chanical arrangement thus established is precisely the 
same as would result from cutting a wire in two, flattening 
the severed ends, placing them the one upon the other and 
then wedging them tightly together in a bench vise. Of 
course it can be seen at a glance that electrically considered 
we have contacts which under heat must, by natural expan- 
sion, be more perfectly united and hence effect a reduction 
of the heating, thus practically removing the contact sur- 
faces as factors of carrying capacity and raising the ca- 
pacity of the switch to the actual safe-carrying capacity 
of the metal employed in the terminals; whereas in all 
other snap switches, spring pressure being the only oppos- 
ing factor, the effect of contact heating is diametrically 
opposite; the heat is communicated to the contact springs, 
which, in consequence, lose their temper and therefore their 
pressure thus lessening the contact surface, increasing the 
heat and effecting the quick destruction of the switch. 

The carrying limits of all such switches is thereby con- 

fined to the safe non-heating limit of the contact surfaces, 

and even this is an indeterminable because variable quan- 
tity, it being subject to the omnipresent element of surface 
corrosion, 
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The “breaking” capacity is so high as to render the 
switch practically independent of any electromotive force 
ordinarily employed in multiple systems of distribution, 
her meal for light or power. The reason for this is two- 
old: 

Ist. The gun- trigger quickness and positiveness of the 
break, and 

2d. The fact that the arc traverses a path twice the 
length of the switch movement. The means by which this 
result is accomplished are simple, and are shown on the 
face of the contact terminals, 

A test of the 100 ampere switch on a 500 volt railway 
circuit showed that the switch would break a current of 
100 amperes and 500 volts. Each wire as will be seen in 
Fig. 1, is fitted with a terminal and these are arranged in 


Fias. 1, 2 AND 3.—THE JOHNSON SWITCH, 


two groups or pairs with their contact surfaces parallel 
with each other; these surfaces are slightly beveled, pre- 
senting somewhat of a ratchet form. It is obvious that if 
each pair of these parallel pieces are bridged by holding a 
separate metal plate across their faces, the circuit will 
be closed; these separate plates are carried upon the inner 
surface of the movable jaw [see Fig. 2.] They are so 
held and shaped as to give them a slight rocking motion to 
the end that they may seat themselves with equal firmness 
upon each of the lower terminals. The smaller plates in 
Fig. 2 are merely stops so arranged as to seat upon but a 
single one of each pair of the terminals thus failing to 
bridge or unite the pairs and consequently leaving the cir- 
cuit locked open. Fig. 3 is merely an insulating shield. It 
will now be apparent that if the two plates are united by 
means of the screw which passes through the handle, or 
main vise screw, [Fig. 2] and the upper plate is turned on 
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its operating screw, the two plates will wedge together 
and since the contact surfaces are slightly raised above the 
general surface that this wedging will take place on the 
contact faces. Whether the first action will be to effect a 
closing of the circuit by bridging the terminals with the 
broad plates, or to leave the circuit open by wedging the non- 
bridging terminals, depends simply upon the chance relation 
of the parts when put together. In either event it is evident 
that phather the switch is open or closed it has attained a 
dead ae and no amount of effort to turn it beyond this 
point will avail. But now if instead of turning the plate 
itself, the handle be turned, we will have the upper plate 
gradually withdrawn until the jaws are wide enough apart 
to permit the contact plates to pass over the highest por- 
tion of the beveled terminal faces; the upper plate is thus 
freed to rotate with the screw and does so with the vigor 
and snap of a gun trigger by virtue of the tension spring 
connecting it with the handle and located on its top surface 
away from the contact surfaces of the switch. The effect 
of this quick rotation of the plate on its screw is of course 
to run it down again on the screw to its wedging position 
and consequently to stop it there with the switch ‘open or 
closed as the case may be. Each alternate movement 
always in the same direction thus effects an alternating 
opening and closing of tbe circuit. 

The entire arrangement of the switch is happy in that 
each and every part is readily accessible from the face of 
the switch, and they are all exposed by the removal of a 
single main screw which passes through the switch handle 
and pins it and all the working parts to the base plate ; 
by the removal of this screw the whole switch movement 
falls into the open hand, thus leaving the base plate with its 
terminal contacts perfectly unobstructed, and rendering the 
insertion or removal of the wires a most convenient matter. 

The inventor of this switch has had for more than five 
years the firm conviction that the use of spring contacts was 
contrary to good practice, and so long ago as 1886 made a 
number of experimental switches in which he sought to 
incorporate the new principle. Press of other duties, how- 
ever, compelled the laying aside of the work until 1 
when it was again taken up and satisfactorily concluded. 
He now tenders this device to the electrical engineering 
profession and the electrical industry in the firm belief that 
a good and valuable service has been rendered. 


ELECTRIC DRILL OF THE BERLIN ALLGEMEINE 
ELEKTRICITAETS GESELLSCHAFT. 


In order to show the direct applicability of electric mo- 


Fia. 1.— PORTABLE ELECTRIC DRILL. 


tive power to the driving of the tools in machine shops, 
the Allgemeine Elektricitäts Gesellschaft in Berlin some 


1. Elektrotechnische Rundschau. 
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time ago ne its entire establishment with electric 
motors which drive all the shafting, the current being ob- 
tained from the central station. One of the latest applica- 
tions of portable electric tools introduced by them is that 


Fic. 2.— PORTABLE ELECTRIC DRILL AT WORK. 


exhibited in the engraving, Fig. 1, which shows a portable 
drill which has already proved of great value in the work- 
shops. The drill is mounted on a platform which also car- 
ries the starting box. The power of the motor is trans- 
ferred to the drill through the medium of reducing gears 
which can be thrown in or out by means of a lever. The 
drill is attached to the driving-shaft by means of a univer- 
sal telescope joint so that the motor and carriage need not 
be disturbed when the position of the drill is changed. 
In order to vary the meen of rotation of the drill to cor- 
respond to different sizes of holes, the drill spindle is pro- 
vided with a reduction gear, so that the speed can be re- 
duced from 195, the maximum, to 65 revolutions per min- 
ute, at which speed holes 14 inch in diameter can be 
bored. Our illustration, Fig. 2, shows a view in the shops 
of the company with the machine in operation drilling 
holes in an engine frame, and also the overhead traveling 
crane operated by electric motor. 


“L'ELECTRICIEN.” 


Our Paris contemporary, LZ’ Hlectricien, announces that 
from January 1, it will be under the management of an 
editorial committee consisting of Prof. Monnier (Ecole 
Centrale des Arts et Manufactures), Prof. Eric Gérard 
(Institut Electrotechnique Montefiore), M. Félix Lucas, M. 
Emile Dieudonné, M. Eugène Meylan, M. Montpellier 
(founder of the Révue Internationale de 0 Klectricité). 
The chief object of the appointment of a committee is to 
secure absolute impartiality. 


Feb. 3, 1892.] 


AMERICA’S PART IN THE DISCOVERY OF MAG- 
NETO-ELECTRICITY—A STUDY OF THE WORK 
OF FARADAY AND HENRY.—III. 


In every well-ordered library stand the volumes of 
Silliman’s Journal of Science, the chief repository of the 
labors of the pioneers, the scientific investigators of our 
earlier years. If it has been pleasant to dwell in our own 
words upon Henry’s experiment which answered the great 
question: Can Magnetism produce Electricity? let us now 
allow him to tell his own story; let us find in the Journal 
the paper we saw him hurriedly preparing for its pages in 
those last days of June, after reading the brief notice which 
told him of Faraday’s success. It is dated July, 1832. 
We give it entire, breaking the thread of the narrative 
here and there for comment : 


ON THE PRODUCTION OF CURRENTS AND SPARKS OF ELECTRICITY 
FROM MAGNETISM.'® 


Although the discoveries of Oersted, Arago, Faraday and 

others, have placed the intimate connection of electricity and 

in a most striking point of view, and although the 

theory of Ampère has referred all the phenomena of both these 

of science to the same general laws, yet until lately 

one thing remained to be proved by experiment, in order more 

ily to establish their identity; namely, the possibility of pro- 

electrical effects from magnetism. It is well known that 

magnetic results can readily be obtained from elec- 

and at first sight it might be supposed that electrical effects 

with equal facility be produced from magnetism ; but such 

has mea been wound to be the case, for although the experiment 
has often been attempted, it has nearly as often failed. 


Henry’s discovery was no accidental stumbling upon a 
fact. He believed with all his heart that electricity could 
produce magnetism before he put the matter to experi- 
mental test. From the very beginning of his researches 
he had the subject in view. 


ELECTROMAGNET WITH WHICH THE DISCOVERY OF MAGNETO- 
ELECTRIC INDUCTION WAS MADE BY HENRY: NOW IN THE 
CABINET OF THE COLLEGE OF NEW JERSEY. 


It early occurred to me, that if galvanic magnets on my plan 
were substituted for ordinary magnets, in researches of this kind, 
more success might be expected. Besides their great power, these 
magnets possess other properties, which render them important 
instruments in the hands of the experimenter ; their polarity can 
be instantaneously reversed, and their magnetism suddenly de- 


15, From Silliman’s American Journal of Science: J uly, 1832; vol, xxii, pp. 
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stroyed or called into full action, according as the occasion may 
require. With this view, I commenced, last August,“ the con- 
struction of a much larger galvanic ota than, to my know- 
ledge, had before been attempted, and made preparations for 
a series of experiments with it on a large scale, in reference to 
the production of electricity from magnetism. J was however at 
that time accidentally interrupted in the prosecution of these ex- 
periments, and have not been able since to resume them until 
within the last few weeks," and then on a much smaller scale 
than was at first intended. In the meantime, it has been an- 
nounced in the 117th number of the Library of Useful Knowledge, 
that the result so much sought after has at length been found by 


APPARATUS MADE BY HENRY, WITH WHICH HE REPEATED THE 
EXPERIMENT OF FARADAY. NOW IN THE CABINET OF THE 
COLLEGE OF NEW JERSEY. 


Mr. Faraday of the Royal Institution. It states that he has es- 
tablished the general fact, that when a piece of metal is moved in 
any direction, in front of a magnetic pole, electrical currents are 
developed in the metal, which pass in a direction at right angles 
to its own motion, and also that the application of this principle 
affords a complete and satisfactory explanation of the phenomena 
of magnetic rotation. No detail is given of the experiments, and 
it is somewhat surprising that results so interesting, and which 
certainly form a new era in the history of electricity and mag- 
netism, should not have been more fully described before this 
time in some of the English publications; the only mention I have 
found of them is the following short account from the Annals of 
Philosophy for April under the head of “Proceedings of the 
Royal Institution.’ 

Feb. 17, Mr. Faraday gave an account of the first two parts of his researches 
in electricity; namely, volta-electric induction and magneto-electric induction. 
If two wires, A and B, be placed side by side, but not in contact, and a voltaic 
current be passed through a, there is instantly a current produced by induction 
in B, in the opposite direction. Although the principal current in a be continued, 
still the secondary current in B is not found to accompany it, for it ceases after 
the first moment, but when the principal current is mopped then there is a sec- 
ond current produced in B, in the opposite direction to that of the first produced 
by the inductive action, or in the same direction as that of the principal cur- 
rent. 

If a wire connected at both extremities with a galvanometer, be coiled in the 
form of a helix around a magnet, no current of electricity takes place in it, 
This is an experiment which has been made by various persons hundreds of 
times. in the hope of evolving electricity from magnetism, and, as in other cases 
iu which the wishes of the experimenter and the facts are opposed to each other, 
has given rise to very 8 conclusions. But if the magnet be withdrawn 
from or introduced into such a helix, a current of electricity is produced whilst 
the magnet is in motion, and is rendered evident by the deflection of the gal- 
vanometer. If a single wire be passed by a magnetic pole, a current of elec- 
tricity is induced through it which can be rendered sensible. 18 


So far, Henry’s paper is introductory. It now gives 
two series of experiments, the one made before, the other 
after seeing the brief account of Faraday’s result. In the 
first series we find the experiment we have sketched, and 
if made before April, 1832, the date of the notice, then, 
before August, 1831, when Henry’s experiments stopped. 


Before having any knowledge of the method given in the above 
account, I had succeeded in producing electrical effects in the fol- 
lowing manner, which differs from that employed by Mr. Faraday, 
and which appears to me to develop some new and interesting 
facts, A piece of copper wire, about 30 feet long and covered 
with elastic varnish, was closely coiled around the middle of the 
soft iron armature of the galvanic magnet, described in vol. xix, 
of the American Journal of Science, and which, when excited, 
will readily sustain between 600 and 700 pounds. The wire was 
wound upon itself so as to occupy only about one inch of the 
armature, which is seven inches in all. The armature, thus 
furnished with the wire, was placed in its proper position across 
the ends of the galvanic magnet, and there fastened so that no 


16, That is, August, 1831, since the paper was published July 1, 1832. M. A. H. 
17. The last two weeks in June (see latter part of the paper) an interval of ten 
weeks between the cessation and resumption of the experiment. M. A. H. 
18. Phil. Mag. and Annals of Philosophy ; April 1832: vol. xi, p. 300. 
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motion could take place. The two projecting ends of the helix 
were dipped into two cups of mercury, and there connected with 
a distant galvanometer by means of two copper wires, each about 
40 feet long. This arrangement being completed, I stationed 
myself near the galvanometer and directed an assistant at a given 
word to immerse suddenly, in a vessel of dilute acid, the galvanic 
battery attached to the magnet. At the instant of immersion, 
the north end of the needle was deflected 30 degrees to the west, 
indicating a current of electricity from the helix surrounding the 
armature. The effect, however, ap only as a single im- 
pulse, for the needle, after a few oscillations, resumed its former 
undisturbed position in the magnetic meridian, although the gal- 
vanic action of the battery, and consequently the magnetic power, 
was still continued. I was, however, much surprised to see the 
needle suddenly deflected from a state of rest to about 20 degrees 
to the east, or in a contrary direction, when the battery was with- 
drawn from the acid, and again deflected to the west when it was 
reimmersed. This operation was repeated many times in suc- 
cession, and uniformly with the same result, the armature the 
whole time remaining immovably attached to the poles of the 
magnet, no motion being required to produce the effect, as it ap- 
pear to take place only in consequence of the instantaneous 

evelopment of the magnetic action in one, and the sudden ces- 
sation of it in the other. 


Notice here Henry’s instant recognition of the funda- 
mental conditions of the phenomenon. 

This experiment illustrates most strikingly the reciprocal action 
of the two principles of electricity and magnetism, if indeed it 
does not establish their absolute identity. In the first place, mag- 
netism is developed in the soft iron of the galvanic magnet by 
the action of the currents of electricity from the battery, and 
secondly, the armature, rendered magnetic by contact with the 


APPARATUS USED BY HENRY FOR INVESTIGATING EFFECT OF 
ROTATION OF IRON CORE WHILE SUBJECTED TO INDUCTION. 


poles of the magnet, induces in its turn currents of electricity in 
the helix which surrounds it; we have thus as it were electricity 
rare falia into magnetism and this magnetism again into elec- 
city. | 
Another fact was observed which is somewhat interesting 
inasmuch as it serves in some respects to generalize the phenom- 
ena. After the battery had been withdrawn from the acid, and 
the needle of the galvanometer suffered to come to a state of rest 
after the resulting deflection, it was again defiected in the same 
direction by partially detaching the armature from the poles of 
the magnet to which it continued to adhere from the action of 
the residual sea a and in this way, a series of deflections, 
all in the same direction, was produced by merely slipping off the 
armature by degrees until the contact was entirely broken. The 
following extract from the register of the experiments exhibits 
the relative deflections observed in one experiment of this kind : 


At the instant of immersion of the battery, deflection 10 8 west. 


At the instant of emersion sa 8° east. 
Armature partially detached es 10 “ o 44 
Armature entirely detached 8 u 4 120 


The effect was reversed in another experiment, in which the 
needle was turned to the west in a series of deflections by dipping 
the battery but a small distance into the acid at first and after- 
wards immersing it by a es 
From the foregoing facts, it appears that a current of elec- 
tricity is produced for an instant, in a helix of copper wire sur- 
rounding a piece of soft iron, whenever magnetism is induced in 
the iron; and a current in the opposite direction when the mag- 
netism ceases; also that an instantaneous current in one or the 
other direction accompanies every change in the magnetic 
intensity of the iron. 


The paper now proceeds to give the series of experi- 
ments, made in the last weeks of June, 1832, after see- 
ing the brief notice of April of Faraday’s results. 
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Since reading the account before given of Mr. Faraday’s 
method of producing electrical currents, I have attempted to 
combine the effects of motion and induction ; for this purpose a 
rod of soft iron ten inches long and one inch and a quarter in di- 
ameter, was attached to a common turning lathe, and surrounded 
with four helices of copper wire in such a manner that it could 
be suddenly and powerfully magnetized while in rapid motion by 
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HENRY’S. APPARATUS FOR INCREASING MAGNETO-ELECTRIO 
EFFECT. 


transmitting galvanic currents through three of the helices ; the 
fourth being connected with the distant galvanometer was inten- 
ded to transmit the current of induced electricity ; all the helices 
were stationary while the iron rod revolved on its axis within 
them. From a number of trials in succession, first with the rod 
in one direction then in the opposite, and next in a state of rest, it 
was concluded that no perceptible effect was produced on the in- 
tensity of the to-electric current by a rotary motion of the 
iron combined with its sudden etization. 

The same ap tus, however, furnished the means of measur- 
ing separately the relative power of motion and induction in pro- 
ducing electrical currents. The iron rod was first magnetized by 
currents through the helices attached to the battery, and while in 
this state one of its ends was quickly introduced into the helix 
connected with the galvanometer ; the deflection of the needle in 
this case was seven de The end of the rod was next intro- 
duced into the same helix while in its natural state and then sud- 
denly magnetized ; the deflection in this instance amounted to 
thirty degrees, showing a great superiority in the method of in- 
duction. 

The next attempt was to increase the magneto-electric effect 
while the netic power remained the same, and in this I was 
more successful, Two iron rods six inches long and one inch in 
diameter, were each surrounded by two helices and then placed 
perpendicularly on the face of the armature, and between it and 
the poles of the magnet, so that each rod formed as it were a pro- 
longation of the poles, and to these the armature adhered when the 
magnet was excited. With this arrangement, a current from one 


ARMATURE USED BY HENRY TO PRODUCE THE ELECTRIC SPARK. 
Now IN THE CABINET OF THE COLLEGE OF NEW JERSEY. 


helix produced a deflection of thirty-seven degrees; from two 
helices both on the same rod fifty-two degrees, and from three, 
fifty-nine degrees; but when four helices were used the deflec- 
tion was only fifty-five degrees, and when to these were added 
the helix of smaller wire around the armature, the deflection was 
no more than thirty degrees. This result may, perhaps, have 
been somewhat affected by the want of proper insulation in the 
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several spires of the helices, it however establishes the fact that 
an increase in the electric current is produced by using at least 
two or three helices instead of one. The same principle was ap- 
plied to another arrangement which seems to afford the maximum 
of electric development from a given magnetic power ; in place 
of the two pieces of iron and the armature used in the last ex- 
periments, the poles of the magnet were connected by a single rod 
of iron, bent into the form of a horseshoe, and its extremities 
filed perfectly flat so as to come in perfect contact with the faces 
of the poles ; around the middle of the arch of this horseshoe, two 
strands of copper wire were tightly coiled one over the other. A 
current from one of these helices deflected the needle one hundred 
degrees, and when both were used the needle was deflected with 
such force as to make a complete circuit. 


When two clouds approach each other in the summer 
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APPARATUS EMPLOYED BY HENRY FOR PRODUCING THE 
MAGNETO-ELECTRIO SPARK, 


sky, the electricity in them is manifested by the lightning 
which leaps from one to the other. Henry desired a similar 
manifestation of the electricity he could make his magnets 
produce, and in the next experiment he obtains this in the 
electric spark. 


But the most surprising effect was produced when, instead of 
passing the currents through the long wires to the galvanometer, 
the opposite ends of the helices were held nearly in contact with 
each other and the magnet suddenly excited ; [see illustration] in 
this case a small but vivid spark was seen to pass between the ends 
of the wires, and this effect was repeated as often as the state of 
intensity of the magnet was changed. 

_ In these experiments the connection of the battery with the 
wires from the net was not formed by soldering, but by two 
cups of mercury which permitted the galvanic action on the mag- 
net to be instantaneously suspended and the polarity to be changed 
and rechanged without removing the battery from the acid; a 
succession of vivid sparks was obtained by rapidly interrupting 
and forming the communication by means of one of these cups; 
but the greatest effect was produced when the magnetism was 
es destroyed and instantaneously reproduced by a change of 
polarity. 

It appears from the May number of the Annals of Philosophy 
that I have been anticipated in this experiment of drawing sparks 
from the magnet by Mr. James D. Forbes of Edinburgh, who ob- 
tained a spark on the 80th of March ; my experiments being made 
during the last two weeks in June. A simple notification of his 
result is piven, without any account of the experiment, which is 
reserved for a communication to the Royal Society of Edinburgh. 
My result is therėfore independent of his, and was undoubtedly 
obtained by a different process. | 


The paper closes with the discovery of the “extra cur- 
rent”, which we have shown Henry making in 1829, dis- 
tinctly inserted here, we ask the reader to notice, as 
a phenomenon of the same order. Five years later, in 
1834, this fact, rediscovered by Faraday, formed another 
star in his crown, 


ELECTRICAL SELF-INDUCTION IN A LONG HELICAL WIRE. 


I have made several other experiments in relation to the same 
subject, but which more important duties will not permit me to 
verify in time for this paper. I may, however, mention one fact 
which I have not seen noticed in any work, and which appears to 
me to belong to the same class of phenomena as those before de- 
scribed ; it is this: When a small battery is moderately excited 
by diluted acid, and its poles, which should be terminated by cups 
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of mercury, are connected by a copper wire not more than a foot in 
length, no spark is perceived when the connection is either formed 
or broken; but if a wire thirty or forty feet long be used instead 
of the short wire, though no spark will be perceptible when the 
connection is made, yet when it is broken by drawing one end of 
the wire from its cup of mercury, a vivid spark is produced. If 
the action of the battery be very intense, a spark will be given by 
the short wire; in this case it is only necessary to wait a few 
moments until the action | Seabed subsides, and until no more 
sparks are given from the short wire; if the long wire be now 
substituted a spark will again be obtained. The effect appears 
somewhat increased by coiling the wire into a helix; it seems 
also to depend in some measure on the length and thickness of the 
wire. I can account for these phenomena only by sup sing the 
long wire to become charged with electricity, which by its re- 
action on itself, projects a spark when the connection is broken, 


THE PRACTICAL MANAGEMENT OF DYNAMOS AND 
MOTORS.—III. 


Electrical Connections.—As already stated these 
should be very carefully cleaned and this may well be 
carried to the extent of rubbing them vigorously with clean 
cloth or chamois skin. Any of the metal surfaces used in 
making electrical contacts which are tarnished should be 
brightened with fine sandpaper or by scraping them, but 
all sand, metallic particles, etc., must be carefully removed 
afterwards. Particles of sand or dirt are often left acci- 
dentally between. surfaces which should be in perfect con- 
tact. 

Wiring.—lIt is very desirable to have a thoroughly 
competent lineman or electrician to connect a dynamo or 
motor to the circuit, see that everything is properly ar- 
ranged and start the machine the first time. | 

he connections should all be made in a substantial and 
5 manner. Good quality of insulated wire should 

e used and should be properly arranged and laid. 

Temporary, loose or poorly insulated wires or connec- 
tions are very objectionable. All circuits exposed to 
moisture should be supported on glass, porcelain or other 
waterproof insulators. Circuits of over 250 volts even 
where not exposed to moisture should also ere 
carried on porcelain or similar insulators, as shown in Fig. 
4, and out of reach if possible, and the best insulated wire 
should be used. 

Low-voltage circuits of 230 volts or under may be run 
in wooden moulding or cleats where entirely unexposed to 
moisture. Where wires pass through walls, floors, over 
pipes or are otherwise liable to injury they should be pro- 
tected by hard-rubber tubing or other equally good cover- 


Fia. 4.—WIRES CARRIED ON PORCELAIN, 


ing. No wire smaller than No. 8 B. & S. gauge should be 
used for the arc current of 10 amperes, and other wires 
should be in proportion; that is, they should have from 
800 to 1,200 circular mils per ampere. The former figure 
(800) is for small wires, in cool places; the latter figure 
(1,200) is for wires carrying heavy currents or high volt- 
age and wires in hot places such as ceilings of kitchens, 
etc. No wire smallerthan No. 16 should ever be laid to 
carry any current from a dynamo (smaller wires may be 
used for primary battery currents) no matter how small 
the current may be. l 
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The above sizes of wire are rather larger than are gen- 
erally given but it is wise to have an ample margin. 
Failure to allow a proper margin or factor of safety has 
been the cause of most of the troubles in all branches of 
electrical work. 

In addition to the above allowances for current capacity 


Dynamo 
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Fia. 5.— DROP” ON BRANCHING CIRCUITS. 


or the ability of wires to carry the current without over- 
heating, it is also necessary to consider the fall of potential 
or “drop” on wires. This loss ought not to exceed 5 per 
cent. in isolated plants, 10 per cent. in central station sys- 
tems, and about 20 per cent. in long-distance transmission. 
That is to say, the voltage at the most remote point on the 
system should not fall below the voltage at the dynamo by 
more than these percentages. <A “wiring table” is given 
at the end of this work for determining the size of wire re- 
quired in various cases. A simple rule derived from Ohm’s 
law nL eat to all cases is, that the lost voltage obtained 
by multiplying the current in amperes at full load by the 
total resistance of the circuit in ohms must not be more 
than the given percentage of the voltage at the generator. 

In the case of a branching circuit, shown in Fig. 5, or 
other case where the current is not the same throughout, 
the separate parts should be treated separately as indicated 
in the diagram. This calculation applies 5 to 
nag which are often put at the end of a long circuit or 

ranch. 


Fig. 6.—DOUBLE-POLE QUICK-BREAK SWITCH. 


Switches and Cut-Outs.—The bases of all switches, 
cut-outs, etc, should be of slate, porcelain or other fire- 
proof, non-porous, insulating material, On all constant- 
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potential or multiple arc circuits, double-pole fusible cut- 
outs should be put where each branch starts. On all con- 
stant-current or arc circuits, double-pole cut-out switches 
should be put where the circuit enters any building and 
also near any motor or group of lamps on such circuits. 
All high-voltage circuits and any low-voltage circuit carry- 
ing more than three amperes should be controlled by double- 
pole switches or cut-outs which entirely disconnect both 
sides of the circuit, and they should also preferably have a 
“quick break,” especially with direct currents. 

he 5 to this rule are first, —constant- potential 
dynamos which usually have single-pole knife switches, the 
other pole being permanently connccted to the circuit ; and 
second, constant-potential motors which generally have 
single-pole switches on the starting boxes, the other pole 
being always connected to the circuit. In the latter case, 
however, it is recommended to also put a double-pole quick- 
break switch in the circuit, as shown in Fig. 6. 


Diagrams of Connections are given in each im- 
portant case to show the actual connections which are 
necessary. But when a machine is to be “ connected up” 
a competent electrical engineer should be consulted or 
an exact diagram should be obtained from the maker of 
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Fia. 7.—SHUNT DYNAMO ON CONSTANT POTENTIAL CIRCUIT 
WITH LAMPS IN PARALLEL. 


the machine, as its connections may be peculiar and cause 
serious trouble. Diagrams merely represent the path of 
the wires in the simplest way, the important thing in elec- 
trical connections being which parts or wires are connected, 
not how they are connected. Whether the path be straight 
or crooked, vertical or horizontal, etc., is of no consequence. 
Diagrams of the three most important cases of dynamo 
connections are here given. The other diagrams of 
dynamos and motor connections are given hereafter. 

Shunt Dynamo on Constant-Potential 
Circuit is represented in Fig. 7 with the necessary con- 
nections. The brushes B and B, are connected to the two 
conductors forming the main circuit, also to the field-mag- 
net coils through a resistance box to regulate the strength 
of current and therefore the magnetism in the field. A volt- 
meter is also connected to the two brushes or main con- 
ductors to measure the voltage or electrical pressure be- 
tween them. One of the main conductors is connected to 
an ampere meter which measures the total current on the 
main circuit. The lamps are connected in parallel between 
the main conductors or branches from them. 


FRANKFORT EXHIBITION SURPLUS. 


Tue surplus, after paying all expenses, amounts to 
$38,000. Out of this sum the townof Frankfort and the 
local Chamber of Commerce will receive back their guar- 
antees, whilst to the exhibitors will be returned a large 
amount of the costs for space and power. 
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RAILWAY CO., OF BUFFALO, N. Y. 


BY 


Tuns bas been recently installed in the power house 
of the Buffalo Railway Co. the first of two engines which 


| 


7 
* — Z r k F" 
RANE Sees 


TANEN 


— 


THE ELECTRICAL ENGINEER. 
THE COMPOUND ENGINES OF THE BUFFALO 


o's” 2 2 d * 2 a ~ ö 
> een i 1 — —„— * RTI 


107 


engine has a rotative speed between that of a Oorliss and 
high-speed engine, running 138 revs. per min., but with a 
piston speed of 600 feet per min. The high-pressure 
cylinder is 17 inches in diameter ; the low 3334 inches, and 

e common stroke is 38 inches; on 125 Ibs. initial press- 
ure the engine develops 450 horse power. 

The steam distribution is effected by means of four. 
light, flat, double-ported and perfectly balanced valves to 
each cylinder, the exhaust valves being controlled inde- 
pendently from the steam valves,and giving different degrees 
of cut-off and compression. The clearance is cut down to 
as low as consistert with necessary compression, being 8 
per cent. in the high and 4 per cent. in the low pressure 
cylinder. 

The high-press cylinder is fitted with a “liner” and. 
steam-jacketed, and the receiver is located between the 
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COMPOUND ENGINE OF THE BUFFALO RAILWAY Co. 


have been specially designed for electric railway work. 
The result is that the engine differs in detail from most 
engines used on this class of work. The general type is 
that of a vertical 2-crank compound condensing, with 
cranks at 90° to facilitate starting and stopping. The en- 
gine was designed to run condensing or non-condensing, 
and is running in the latter manner to-day on account of 
the condenser house being as yet unfinished, and is giving 
perfect satisfaction. 

The engine, which is illustrated in the engraving, Fig. 
J, drives two No. 60 Edison railway generators by means 
of two 24 inch belts from the flywheel of the engine, 
which is 12 feet in diameter and weighs 36,000 pounds. 
The total weight of engine is about 90,000 pounds, This 


cylinders. The steam valves on the low-pressure cylinder 
have a peculiar, quick motion, caused by a neccentric oper- 
ating through the intervention of a set of rocker arms, thus 
giving a sharp cut-off on the low pressure cylinder. 

The speed of revolution of the engine is regulated by 
means of a shaft governor. All are aware of the necessity 
for good regulation in any engine under sudden changes of 
load, and especially in electric railway work, The steam 
valves on the high pressure cylinder are controlled directly 
by this shaft governor. 

There has been a 1 raised as to the possibility of 
governing the speed of such a large unit as this engine 
represents by means of a centrifugal shaft governor so 
arranged that it could move the valves direct and yet be 
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sensitive to changes of load. That it is possible is shown 
by the fact that this engine is operated in this very man- 
ner and varies only by $ revolution ina change of load from 
360 to 700 amperes. The governor itself is very sensitive 
having only one Wogan, two arms and four pivoted joints. 

The details of the engine have been very carefully 
worked out. The cross-head slippers are babbitted and set 
out by means of liners instead of wedges. The cross-head 
is forged solid on the end of the piston-rod. The crank 
end of the connecting rod is of the standard marine ty 
and the cross-head ends are forked. All bearings are bab- 
bited, and in the case of the main bearings have cast iron 
babbitt-lined shells, around which water is circulated to 
prevent serious trouble in case of overheating. The back 
of the slides is also water-jacketed. 

The lubrication of the different parts is effected by means 
of grease instead of oil; it is distributed in pipes by pressure 
from a central reservoir, very much like an accumulator in 
a hydraulic plant, the grease being forced to every part on 
the engine and controlled in amount by stop cocks at each 
bearing. The second engine of this type is now being 
erected at the station. 

These particular engines were built for the Buffalo plant 
by the Lake Erie Engine Works, of Buffalo, and they are 
building a standard electric railway and lighting engine in 
compound and triple expansions embodying the features of 
the Buffalo engine and which are used for direct connec. 
tion to multipolar generators, up to 5,000 horse power. 

The Buffalo engine was installed through the Field En- 
gineering Co., who designed and equipped the entire rail- 
way system in Buffalo for the Buffalo Railway Co., of 
which Col. Henry W. Watson is president, and Mr. H. H. 
Littell general manager. 


THE THEORY OF THE PERRET MAGNETIC FIELD, 


BY 


Mr. H. R. WELL AN's criticism in THE ELECTRICAL 
ENGINEER of Jan. 20, refers, I suppose, to the description 
of my method of multipolar field magnet construction as 
stated in Sec. 2 of an article in your issue of Jan. 6. It is 
evident that he has misunderstood the purport of the 
claims for superiority as therein described. The writer of 
that article had no intention of going exhaustively into the 
subject and possibly clearness was sacrificed to brevity. 
Lest others should also be misled, allow me to state that it 
is not claimed for this design of magnetic circuit that it 
ensures lower speed than the ordinary multipolar type zu- 
dependently of the quality and lamination of the iron. 

The advantages claimed for it are: 

1, the use of separate magnets presenting both poles to 
the armature and isolated magnetically one from another. 
except through the medium of the armature core, instead 
of double the number of magnets uniting in a common 

oke. 
Á 2, the employment of only half the usual number of field 
magnetizing coils and 

3, the lamination of the field magnets. 

Besides the advantage of simplicity this construction is 
most effective in securing an equal magnetio distribution. 

I find that the section referred to above is based on an 
article written by me in the year 1890, in which I at- 
tempted a simple explanation of how, in multipolar ma- 
chines, a lower speed is obtained than in machines of the 
bipolar type. In practice, all the lines of force do not 
enter and leave the armature at the consecutive field poles, 
but the number of lines crossing the“ entrefer ” or air-ga 
to or from each pole is exactly the same as if they did so 
and the result, as Mr. Wellman shows, is precisely the 
same. It was not thought necessary at the time to point 
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this out, as the diagram clearly and correctly indicated the 
path of the magnetic flux in the machines of my design. 

What we call lines of force are not dines, having indi- 
viduality. The magnetic flux from one pole divides in the 
armature into two streams, one of which re-enters the same 
magnet at its opposite pole and the other reaches the ad- 
jacent pole of the neighboring magnet (having traversed a 
path of the same length and the same reluctance as the 
first) and loses its identity in the stream generated by that 
magnet. It will thus be seen that the diagram is a correct 
representation of the magnetic circuit in question and that 
in no other way can it be properly shown. 


* 


THE STANLEY AND KELLY ALTERNATING MOTOR. 


IT has appeared necessary to us that any system of power dis- 
tribution by alternating currents of electricity to be commercial, 
should be operated on the existing systems of current supply, viz., 
the multiple transformer system of standard frequency. In order 
to produce a motor to fit these conditions we have studied an 
ordinary continuous current motor when supplied with alternat- 
ing currents, for it is evident that if the electrical reactions pro- 
duced by alternating currents in a motor are similar to those 
produced by continuous currents, the problem would be a com- 
paratively simple one. 

The motor described below is the invention of Mr. William 
Stanley, Jr., and Mr. John F. Kelly, and is the outgrowth of a 
motor in which a condenser is used in the field circuit. The pres- 
ent form makes use of the condenser and embodies several im- 
portant improvements. In general the motor is of the two or 
four pole type (although the number of poles is not restricted) 
having a well laminated field and armature. The field coils are 
of comparatively few turns, which may be placed on the poles as 
in the ordinary type of direct current Motor, and are connected 
either in series or multiple, through a condenser to a source of 
alternating current, as shown in Fig.1. The armature is of a 
specially wound closed circuit type, having an ordinary Gramme 
commutator on which bear two brushes placed on the neutral 
line or lines. These brushes are connected to the source of alter- 
nating current supply. The transformer furnishing current to 
the shunt type of motor has two secondaries, one of which supplies 
the field with a constant current, while the other supplies a 
variable current to the armature. 

Before taking up the description of the motor in detail, let us 
see the effect of applying an alternating E. M. F. to a continuous 
current shunt wound motor. We will consider a motor wound 
with 3,000 turns on its field, which when in circuit furnishes the 
necessary magnetizing power of 500, 000 C. d. S. lines of magnet- 
ism through the armature. Just as in a transformer the reactive 
effect of the magnetism on the primary coil develops a counter E. 
M. F. of self-induction, so also the effect of the field magnetism on 
the field coils develops a counter E. M. F. which practically anni- 
hilates the impressed E. M. F., and by preventing nearly all the 
current from flowing through the field circuit greatly reduces the 
magnetism. 

It is of course possible to apply a sufficiently high E. M. F. to 
give the required field magnetization, but a brief calculation shows 


that under the conditions assumed, this E. M. F. would be about 


9,000 volts, a pressure entirely out of the question. The magnet- 
ization set up through a given circuit is approximately propor- 
tional to the product of the number of turns and the current, viz., 
the ampere turns, which product may, of course, be obtained with 
a fewer number of turns and a larger current. This has an im- 
portant bearing in reducing the applied E. M. F. on the field. In- 
stead of 8,000 turns suppose we take 250; to give the same mag- 
netization the current will have to be twelve times as great, and 
calculation shows the necessary E. M. F. to be about 750 volts. 
Fortunately it is not necessary to employ this as an impressed E. 
M. F. from the transformer, for by inserting into the field circuit 
a condenser of proper size (dependent on the number of alterna- 


1. Abstract of a paper read before the Chicago Electric Club by Wm. 
Stanley, Jr. 
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tions, the reluctance of the circuit, the turns, etc.) there is devel- 
oped an E. M. F. between the condenser terminals that always 
opposes the E. M. F. of self-induction in time and value, and de- 
stroys all effects of self-induction, allowing the same amount of 


current to flow as if the circuit were supplied with a continuous. 


current, neglecting of course losses due to extra apparent resist- 
ance by hysteresis and Foucault currents. By inserting a con- 
denser in the field circuit any low E. M. F., a8 100 volts, may be 
used to magnetize the field, thus obviating the use of high poten- 
tials. The employment of the condenser has also the advantage 
of reducing the lag of the current behind the applied E. M. F., a 
result which would take place if a field E. M. F. of 750 volts were 
used, and no condenser was in circuit. Thus two of the difficul- 


Weld Corl 


Condenser 
Fias. 1 AND 2.—STANLEY AND KELLY ALTERNATING MOTOR. 


ties of operating a motor by alternating currents are overcome : 
First, that of obtaining the required magnetization to flux the 
field without employing a high E. M. F.; second, that of causing 
this magnetization to occur at the proper time, viz., in phase with 
the E. M. F. applied. 

Imagine a motor magnetized as described, having an alternate 
current applied to its armature ; there will be a lag of the current 
in the armature behind its E. M. F. as was the case of the field 
current. To give the maximum amount of power and torque for 
given values of currents in the field and armature they must flow 
in unison ; for if there be a lag between the field magnetization 
and armature current, during that part of an alternation in which 
the currents coincide, the pull will be in one direction, and during 
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that part of the alternation in which the currents are opposed, the 
pull will be reversed. To overcome this difficulty we have wound 
about the armature parallel to the direction of the field magnet- 
ization a number of short circuited coils sunk in slots in the field 
poles, as shown in Fig. 2. This short circuited winding is only 
acted upon by the current in the armature coils, and as a short 
circuit in the secondary coil of a transformer destroys the self- 
induction of the primary circuit, so tbe currents induced by the 
armature current in the short circuited coils reduce the self-induc- 
tion of the armature coils, and consequently the lag in the arma- 
ture current, and bring it in phase with the applied E. M. F. 
Clearly the E. M. F.’s applied to the field and armature coincide 
(because they come from the same transformer), and as there is no 
lag in either the field or armature current, it is evident that the 
field magnetization and armature current must coincide, and that 
the torque of the motor must always be in one direction. Thus 
another difficulty is removed. 

If a motor made as described be supplied with alternating cur- 
rents it will start from rest with the same torque as if supplied 
with continuous currents. If it is run free of load the current in 
the armature will be small, and as load on it is increased the cur- 
rent in the armature will increase in like proportion. In short, 
it will behave exactly like a continuous current motor. 


MASSAGE WITH CURRENTS OF HIGH FRE- 
QUENCY.! 


BY H. NEWMAN LAWRENCE, M. I. E. E. 


THE paper by Mr. Nikola Tesla, which you publish in your last 
issue, is very interesting, and, doubtless, as it comes from the 
other side of the water, will attract some attention in English 
medical circles. 

The suggestion set forth is not, however, so entirely new as 
the author seems to suppose. Raising the temperature of the 
human body for curative purposes by ‘‘connecting it with a 
source of rapidly alternating high potential” has been practised 
by myself for some time past, and I believe by others also. Ido 
not say that we have gone so far as to thoroughly warm a nude 
body with the surrounding air at freezing point, but we have fre- 
quently produced a pleasant glow over the whole body, and 
warmed chilled extremities. 

As regards the therapeutic value of such treatment, my own 
experience, gained mainly at the late Institute of Medical Elec- 
tricity, Limited, leads me to conclude that though this method is 
valuable to acertain extent, yet it is more useful as an adjunct to, 
than as a substitute for, other forms of treatment. In saying this, 
I must admit that the method under which I work falls far short 
of the conditions referred to by Mr. Tesla. I speak of results ob- 
tained from the use of an Apps coil, giving a difference of poten- 
tial of about 10,000 volts, and whose alternations could hardly be 
called rapid” in this connection. It is only fair to assume that 
the effects observed would be much increased by increased rapidity 
of alternation. 

The title Mr. Tesla has chosen for his paper is somewhat mis- 
leading, and it is hard to see the connection between the word 
„massage and the matter dealt with. I presume he means that 
the effect produced by electricity thus used is similar to that 
obtained by massage. If so, the comparison is a very superficial 
one, for the effects can only be in a small degree similar, though 
undoubtedly the raising of the surface temperature is an accom- 
paniment of both. Imight add that in many cases I find the 
best effects obtained from the use of massage in addition to or 
in combination with the high potential coil currents above re- 
ferred to. 


“FAR SUPERIOR.” 

THE general manager of a large central station in Pennsylva- 
nia writes us, in renewing his subscription: I desire to express 
my appreciation of your magazine. I think it is far superior to 
any other electrical paper published in the country.” 


1. London Electrical Review of Jan. 15. 
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The discoveries of inductive sctence need no apparatus. They are 
made and matured in the brain; and to record them is the only 
physical inotdent to their existence or development.—Edward N. 
Dickerson. 


ELECTRICITY IN THE HOUSEHOLD. 


N advance copy of a most interesting little pamphlet 
has just reached us, from the pen of Mr. H. Ward 
Leonard, on the subject of “ Electricity in a Modern Resi- 
dence.” Asa matter of fact the pamphlet is not quite so 
broad in treatment of the subject as might be gathered 
from the title, but seeing that it deals with questions of 
light, heat and power, it will be admitted to cover all the 
principal ground that at present falls within the province 
of electrical engineering. l 
The issuance of this brochure is so timely and suggestive 
as to invite more attention than is generally bestowed on 
literature of its class, It marks very definitely the begin- 
ning of a new period in electric lighting, that, namely, in 
which current is brought within command of the ordinary 
household, whether it inhabits a modern residence“ or is 
fortunate enough to occupy one of the old-time mansions 
that compensate in dignity and comfort for what they lack 
in stained glass and frenzied decoration. Mr. Leonard 
points out that the illuminating companies have been slow 
in reaching residential districts, and says truly that it is 
because paying loads have chiefly been found in business 
sections of the town or city. Taking a business area with 
a capacity of 10,000 lights and a dwelling area of 10,000 
lights—in the former instance the steady load will run up 
to even more than 7,500 lights, while in the latter it often 
may not reach 1,000 lights. Now as expenses in each case 
are the same, which field of work should an illuminating 
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company oater for when it starts? There can be but one 
answer to the inquiry. But when a station has worked up 
to a good degree of its possible load in a business region, 
it begins to be worth while to keep up the load line more 
hours and at a higher ampereage, utilizing the station ca- 
pacity to the fullest; and here the residenoe field comes in. 
A great many stations are just at this point now, we think, 
and they could not do better than circulate Mr. Leonard’s 
pamphlet among their possible customers, especially those 
who, after sitting under the cheerful incandescent lamp in 
their offices and factories, do not wish to go home and stifle 
in the vitiated atmosphere of gas. 

Mr. Leonard puts the price of electricity and gas on a 
par. That is about right, but, of course, depends on local 
conditions. Even if electricity cost a little more, as it 
may in some places, people are ready and willing to pay 
the slight difference. They get it back in better health, 
purer air, and a longer freshness of paint, furniture, pic- 
tures and books. The price of wiring, Mr. Leonard esti- 
mates to range from $1.50 to $4 per lamp, or $2.50 per 
lamp on the average, The question comes in, who is 
to pay for the wiring? We say, not the company. 
If the business is so profitable that they can afford to 
do it, let them lower the price of current instead. For 
the operation of various power devices, Mr, Leonard allows 
$50 a year, even when used a good deal. That ought to 
be enough. The price of a ventilating fan complete he 
puts at $25; an ice cream freezer, and motor, $100 to $200; 
an automatic electric pump, $200; a dumb-waiter complete 
with motor of 4 h. p. about 8150. But it strikes us that. 
some of these might be run by the same motor. To these 
he adds an electric elevator costing $2,000 to $3,000 and 
taking about five dollars’ worth of current a month. Stairs 
are a barbarism, but an elevator must evidently remain a 
luxury except in houses of some pretensions. But even 
then, there are at least a thousand residences in New York 
City alone, where electric elevatora could well be afforded 
by their wealthy occupants. We note that Mr. Leonard 
proposes to run the bells from the lighting circuits. For 
country houses, especially along the coast, he proposes an 
equipment combining a windmill and storage batteries, the 
whole costing about $1,500. We know of no clinching 
argument against such an outfit. 

As might be expected, Mr, Leonard touches also on elec- 
tric heating, and electric appliances for cooking, ironing, 
etc. We see now and again some very flat-footed proofs 
that electric heating is enormously costly, but the esti- 
mates never make any allowance for the space required by 
a coal cellar and furnace that will occupy at least one-tenth 
of a house renting at $3,000 or $4,000 a year; nor do they 
touch on the cost of bringing in coal and removing ashes; 
nor on the wear and tear of furnaces, ranges and stoves; 
nor on the little extra payment of $3.50 a month toa man 
from outside to look after the furnace. The same estimates 
leave out of sight the fact that two or three rooms in the 
house are up to boiling point, without relief, while in other 
rooms iced water can always be made on the spot. These 
estimates again, if they deal with steam heating, forget the 
terrific bombardments between the United States and 
Chili that go on inside the heaters, and are always worst 
in the midnight hours when one is desperately sleepy. 
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Electric heating is the beau ideal of warmth as electric 
lighting is of illumination. And as we have already 
“ arrived” with light and power, the day is certainly not 
far distant when the electrical engineer will “ get there,” 
too, with electric heat, as one of the boons that his art and 
skill provides for a welcoming public. 


THE LAUFFEN-FRANKFORT TRANSMISSION. 


THE electrical event par excellence of the year 1891, was 
undoubtedly the successful accomplishment of the trans- 
mission of power by alternating currents of high potential 
between Lauffen and Frankfort, a distance of some 112 
miles. The special committee appointed to test this installa- 
tion have not yet made their official report, but the interest 
with which the large body of electrical engineers has fol- 
lowed these experiments is such as to warrant us in bring- 
ing forward a preliminary statement of the results obtained 
at Frankfort, as they appear in an article in the Schwei- 
zerische Bauzeitung by Mr. Emil Huber, director of the 
celebrated Oerlikon Works. According to Mr. Huber, the 
average potential used in the experiment was 16,000 volts, 

and only towards the end of the experiment was it in- 
creased to 30,000. The fears at first expressed that the 
oil insulators would not stand this pressure proved ground- 
less, for as an actual fact only a single insulator broke 
down, and that under a strain of 30,000 volts. 

Two other disturbances were caused by the breaking of 
a wire and by a defective insulator, due to a fault in the 
manufacture, respectively. It is interesting to note that 
the cost of the installation per effective horse-power—on the 


assumption that 300 h. p. was delivered to the line at 


Lauffen, and that the whole amount of this energy was 
available in Frankfort—was $300, of which the line itself 
involved a cost of $210! 

But the nezt most interesting question from the elec- 
trical engineer’s standpoint is that of the efficiency of 
transmission obtained in the Lauffen-Frankfort installation. 

During the experiments, regular readings were taken at 
both ends of the line, and voltmeter readings were 
taken between one conductor and the neutral point in each 
of the three circuits, which averaged 54 volts, the currents 
reading 500, 490 and 500 amperes respectively in the 
primary circuits. Leaving out of consideration the lag 
between the current strengths and the potentials, the mean 
electric power delivered to the line was 80,500 watts. At 
the same time, the Frankfort end of the line delivered 
current for 1060 incandescent lamps of 16 c. p., which ab- 
sorbed 58,000 watts. According to this estimate, therefore, 
the installation showed an efficiency of 72 per cent. Mr. 
Huber, however, points out that in reality the efficiency 
was actually higher, due to this lag, and he estimates it to 

be about 5 per cent. 

Regarding the doubts which were at one time expressed 
as to the influence of rain and foggy weather, it was shown 

that these phenomena had no material influence on the 
working of the line, no direct leakage to earth having 
been observed, the instruments showing the same indica- 
tions both in wet and dry weather ; so that, if there actu- 
ally was such a loss, it was negligible. The losses due to 
condenser action of the insulators were also found to be 
but very small. In general it is claimed that no abnormal 
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phenomena were developed in this transmission which 
could not be calculated and allowed for in advance for any 
similar installation to be made in the future, and that the 
losses are similar to those occurring in low-tension systems 
and which can be determined by Ohm’s law. 

In the absence of the official report of this installation, 
the results, as stated above, coming as they do from an 
interested party, must still be considered of a tentative 
nature, but if they should be substantiated by the official 
report of the commission, the Lauffen-Frankfort trans- 
mission may well claim a high place among modern feats 
of engineering. 


ELECTRIC POWER IN MILLS AND FACTORIES. 


CLoseLY succeeding the development of the electric 
railway field, has come the exploitation of electric mining, 
which is now going on apace. Anew department of work, 
has opened up, however, that in some respects, combines 
the features of the other two departments of work, and 
bids fair to equal either in importance and magnitude. 
We refer to the use of electric power in mills and factories, 
with the object of driving elevators, locomotives, fans, 
shafting, tools, machinery, all from a central station that 
may also furnish light. Plants of this kind are springing 
up right and left, and the article that we publish in this 
issue on the successful utilization of electric power on these 
lines at the big Edison Schenectady Works emphasizes 
the extent to which the new departure has already been 


carried as a mechanical and economic revolution. Here, 


for example, in works covering not less than 12 acres and 
employing from 3500 to 4000 men, we find nearly 50 elec- 
trio motors of a capacity of about 1500 h. p. delivering 
power on the call and with instant regulation at the gen- 
erating point. And so it goes—in tile works at Zanes- 
in the Fraser & 
Chalmers shops in Chicago ; on the World’s Fair grounds ; 
in candy factories at New Haven, breweries at Milwaukee, 
and all along the line of American industry. 


PORCELAIN vs. GLASS INSULATORS. 


THE appeal to the porcelain manufacturers of America, 
issued through our columns by Mr. Francis W. Jones, has 
served to bring out several interesting communications on 
this subject, two of which appear in this issue. Mr. 
Stott gives the results of tests on what is known as the 
Johnson fluid insulator. The excellent quality of this type 
of porcelain insulator was already established, but if any- 
thing were wanting to confirm it still more it could be found 
in the results of the Lauffen-Frankfort transmission in 
which this type of insulator was used exclusively, As a 
matter of fact, only one single insulator “broke down” 
electrically. Indeed, it may be safe to say that for high 
tension transmission, where it is desirable to avoid ap- 
preciable leakage, the fluid insulator will be used exclusively. 

On the other hand, Mr. C. Colné, a well-known glass and 
porcelain expert, who has been a U. S. commissioner to 
foreign expositions, on this subject, makes a plea for glass, 
and raises a number of very important points on the glass- 
maker’s side. 
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PORCELAIN INSULATORS FOR OVERHEAD LINES. 
BY 


— 


Jupeix from your editorial of the 20th instant on 
‘Porcelain Insulators for Overhead Lines” you seem to 
think the subject of much importance. It may, perhaps, 
interest your readers to discuss it a little further. 

The requisites of a good porcelain insulator Mr. F. W. 
Jones says are, that it should be made “of simple earths 
only, both in body and glaze, and of the same material 
without any metallic oxides, the body and glaze to be 
vitrified together at a high heat. It must be resistant to 
all influences of heat, aol, dampnese, acid or alkaline fluid 
or gases.” 

Not having read the authorities quoted by Mr. Jones— 
the works of Messrs. Pope and Preece and Sivewright—I 
am unable to judge whether the requisites for a good 
porcelain insulator agree with his views. 

In comparing glass insulators with those made of porce- 
lain we should first compare the component parts of each 
material. Glass used for insulators, the common green 

lass, is usually made up of silica (sand), lime and soda 
5 or sulphate). The sand used usually contains 
oxide of iron, which colors the glass green. The lime 
used is more or less pure and often contains also oxide of 
iron. The practice here is to use carbonate of soda, while 
in Europe it is almost invariably the sulphate. 

Silica, the principal component part of glass, represents 
from 30 to 80 per cent. of its weight, according to the 
nature of the glass. It is quite insoluble in water, and 
resists all acids except hydrofluoric acid. If glass con- 
tains a large proportion of alkali it is very apt to absorb 
moisture and thereby injure its insulating qualities. Should 
the sand used contain also a large proportion of iron its 
insulating virtues are also impaired. The same may be 
said of lime. Taking for granted that a dense or hard 
glass should be the best for insulators, glass manufacturers 
should always make insulators of glass rich in silica, with 
but little alkali and fuse it at a high temperature. Un- 
fortunately the temptation for having glass which works 
easy is too great, and alkalies are often put in the batch 
in excess to save time and labor, and save the care of 
maintaining the furnaces at a high temperature. 

If Mr. Jones is correct in his statement regarding the 
quality of a good porcelain insulator, that it should have a 
good smooth surface, be perfectly vitrified throughout so 
ax to be homogeneous, impervious to moisture and free 
from flaws, I am sure good hard glass well vitrified and 
as free as possible from oxide of iron and alkalies should 
mcet the purpose as well as porcelain. 

Mr, C. H. L. Smith’s commercial appeal to those using 
porcelain insulators to pay the proper price for a good 
article may be of value to him, but in my opinion there 
should be but little difference in the price of glass and porce- 
lain insulators, the difference, however, to be in favor of 
the latter. 

Good hard porcelain (‘‘ porcelaine dure” of the French), 
such as Mr. Smith says he is making, is . composed of 
kaolin, plastic clay, feldspar, sand and chalk. These ma- 
terials exist in abundance in the United States, as I had 
occasion to find when I wrote the report of the United 
States Commission on glass at the Paris Exposition of 
1878. It is true, however, that their preparation costs 
more than the materials used in glass. The same impuri- 
ties are found in them as those existing in glass materials. 
Hard porcelain materials being less fusible than those used 
for glass, a higher degree of heat is necessary to vitrify 
them. Vitrification, however, never attains the same de- 
gree as in glass. Hence, if thorough vitrification is re- 
quired, as stated by Mr. Jones, glass should be superior to 
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porcelain. Porcelain may be looked upon somewhat as a 
semi-fused opaque glass. The resistance to acids, moist- 
ure, heat, cold and alkalies in porcelain is about the same 
as in glass. 

I do not quite understand Mr. Smith’s statement that 
glaze is unnecessary in porcelain insulators, and that the only 
use of glaze is to keep them from soiling. Since he says 
that he has thoroughly and carefully investigated the 
whole matter,” I am a little diffident in disagreeing with 
him. It must be apparent, however, that if porcelain un- 
glazed becomes more quickly and readily soiled, it is ow- 
ing to its porousness, which 1s the result of a partial vitri- 
fication only. The glaze is a thorough glass enamel which 
covers the pores and prevents moisture from penetrating— 
a better vitrification than the porcelain itself. This, it 
seems to me, is quite necessary for good insulation. 
Neither do I agree with him that porcelain insulators are not 
used because of “first cost.” I believe that our pottery 
manufacturers, if they are assured of a market, will find a 
way to make porcelain insulators of good quality at a 
slight advance upon the price of glass. As for the tariff 
question preventing the purchase abroad, I am glad it does, 
because we have everything here to make good porcelain 
insulators, and we should make them and keep our money 
at home. This may not be good Free Trade doctrine but 
it appeals to the national pocket, which oftentimes is a 
more sensitive article than the national heart. I should be 
pleased to see this discussion of insulators continued in 
your paper. I should especially be pleased to have an ex- 
planation from some electrician showing why porcelain is 
a better insulator than glass, and a positive definition of 
the requisites for a good insulator. do not think that 
Messrs. Jones and Smith have been sufficiently explicit upon 
this point, as I have shown in a rough manner that glass 
possesses the qualities said to be needed, as well as, and 
somewhat better than, porcelain. Faites jaillir la lumiére 
electrique on this subject. 


ACCUMULATOR CARS PROPOSED FOR GLASGOW. 


In view of the termination of the Glasgow TramwayCom- 
pany’s lease with the Town Council, says the Electrician, 
and the probable resolution of the corporation to work the 
local tramway system as a municipal concern, the tram- 
ways committee have lately given their special considera- 
tion to the mode of traction which they should recommend 
the town council to authorize. So far as they have been 
able to formulate their views on the subject, they have 
come to aresolution in favor of electric traction; and if 
they get the sanction of the corporation to proceed further, 
it is highly probable that they will make a beginning with 
at least 50—possibly 100—accumulator cars, which it is 
proposed to place on one or more of the east and west 
tramway lines, all of which are practically level. The 
General Electric Power and Traction Company have 
offered to the Glasgow Corporation Committee on Tram- 
ways to work the cars for 5d. per car mile, a fact which 
has given great encouragement to the Committee. 


“L'INDUSTRIE ELECTRIQUE.” 


Tuis is the title of the new French electrical journal, the 
first number of which has just reached us. ith M. E. 
Hospitalier as editor-in-chief and M. G. Roux as secretaire 
de la redaction, it is hardly necessary to remark that the 
new journal will be found to be well abreast of the times 
and accurate in all its details. The size and general get- 
up of the new journal is almost identical with that of Tar 
ELECTRICAL ENGINEER, thus making it extremely handy 
for reference and filing. We note among the founders of 
the journal some of the best-known electricians and 
electrical firms in France. L’Zndustrie Electrique is pub- 
lished by M. A. Lahure, No. 9 Rue de Fleurus, Paris, 
France, and will appear on the 10th and 25th of each 
month. The subscription price is $5 per annum. 
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THE UTILIZATION OF ELECTRIC POWER AT THE 
SCHENECTADY EDISON WORKS. 


BY 


WO features have been conspicuous in 
the construction and operation of nearly 
all American mills and factories up to 
the present time. If steam is the 
motive power, long and heavy 
lines of shafting obtrude 

themselves upon the eye, combined with an end- 
less maze of belts. If water is the prime energy, 
not only is the mill begirdled with whirring 
belts and gridironed with heavy shafts, but it is 
huddled down close to the stream, sacrificing light 
and air for the sake of cheap power. 

Hitherto it has been taken for granted that 
these conditions are permanent and must be dealt 
with in all power transmission within buildings. 
The assumption is, however, so far from the 
truth that any new mill equipping for power trans- 
mission by other than electrical methods may 
safely be said to illustrate the ideas of the past 
rather than the practice of the future ; and the 
work of transition has already been begun with 
such vigor that even now the adoption of elec- 
tric motors for mills and factories promises to be 
as rapid as the introduction of the electric light. 
But ten years ago the use of electricity as an illu- 
minant in a mill was discussed as a suspicious 
innovation. To-day it is without a rival in pop- 
ularity. A similar course of events may be looked 
for with regard to the use of electricity for power 
transmission, except that the stages of advance 
will be the more rapid because in a great many 
instances the existing circuits for lighting are of capacity 
enough to carry ample current for motors also. 

But it may reasonably be asked—What are the peculiar 
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Fig. 1.—PORTION OF THE POWER House, EDISON WORKS, SCHENECTADY. 


advantages that electric power has as compared with 
methods so long approved? The answer is, that electricity 
is at once safer, more convenient, more flexible and more 
economical, All the various services of driving machinery, 
operating elevators, propelling freight cars, running pumps 
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and furnishing ventilation may be performed from the one 
set of wires; whereas, with any other power, isolated 
engines, all under separate government are paneme It 
goes without saying that the wires are far less bulky or 
burdensome than long lines of shafting and extended 
systems of steam pipes. In many mills, the shafting, 
badly put up, alone consumes 30 or 40 per cent. of the 
whole power available, while it must be a poor electric 
power plant that cannot show 75 per cent. efficiency in the 
transmission. Even if it be desired still to run lines of 
shafting, a motor can be attached to each line and thus the 
benefit be secured of having smaller units each free to con- 
tinue, no matter what may happen on any other section or 
floor. Not a few manufacturers want power right at the 
machine to be operated, while others desire the power to 


Fic. 2.—PoORTION OF POWER HoUsE, EDISON WORKS, SCHENECTADY. 


be movable at will from tool to tool. This electricity 
answers for most admirably, with the added recommend- 
ation that in its use each lessening of the load on the 
generating plant is responded to immediately in 
a smaller consumption of current and fuel. 
Another noteworthy economic feature is, that in 
order to bear big shafts, mills often need 
stronger and more expensive walls, or are sup- 
plemented by belt towers or have belt holes 
pierced from floor to floor, allowing fire to 
travel freely and quickly. 


II. 


A great many more points of superior merit 
in electric power transmission might be cited, 
but in this instance as in every other of the kind, 
the proof of the pudding is in the eating. As 
a matter of fact several mills and factories are 
now running in which the arguments outlined 
above are fully borne out, but the public still has 
little conception of the extent to which the prin- 
ciple has been accepted and carried. This gen- 
eral ignorance is excusable, considering that 
very few electrical people are aware of the fact 
that at the huge works of the Edison General 
Electric Company at Schenectady, N. Y., 
employing about 4,000 men, over 1,900 h. p. is to be 
transmitted by wire from a central station. The 
plant in question is already so large and does such 
a variety of work that a little study of its peculiar- 
ities will repay any one. It is beyond doubt the largest 
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example to-day in the world of the advantages of electric 
wer transmission, but so striking have been the gains 
rom it that it is evidently destined to help mark the be- 
ginning of the new era in large mills and factories. The 
work done at Schenectady is, perhaps, the more interest- 
ing from the fact that with the current from these circuits 
all the various power apparatus in actual use or under test 
for mill work, mining, ventilating, etc., is run. There is 
thus obtained a wonderful range of experience that is not 
to be secured anywhere else ; and certainly one of the 
most remarkable spectacles that ever greeted the eye of 
the engineer is thie vast aggregation of mechanismsat their 
regular daily task or under trial, all in one factory, all 
driven by the same unseen energy, and all responsive to 
the slightest movement of a switch. The central 
plant furnishes current to scores of little yy or 7, b. p. 
motors on one floor, while on an adjoining floor it is driving 
motors of 15 or 25 h. p. on the same circuits, and attached 
direct to a ponderous tool or machine. In other words, the 
Schenectady plant shows at once the uses of electric power 
in the factory and in the mine. 


III. 


During a recent visit to Schenectady, by permission of 
the Edison Company, the writer obtained some data and 
views upon this subject that should prove of general 
interest and are here presented as an evidence of the 
extent to which the principles suggested above have been 
carried out. Figs. 1 and 2 are illustrations of the interior 
of a fine new power house that has been built at the 
Schenectady Works expressly to concentrate the power 
supply. A leading feature of the plant are the combina- 
tions of Edison triple expansion engines and multipolar 
generators, of which a full account was given in these 
columns last year. Of this new type there are virtually 
four sets, namely, two 300 h. p. triple automatics driving 
each two 100 kilowatt multipolars, and two 150 h. p. 
triples, each driving two 60 kilowatt generators of the 
standard Edison type known as “the 1885.” In addition 
to these are found one Armington & Sims engine 10 x 12 of 
150 h. p. driving one 100 kilowatt railroad generator and 
two 100 kilowatt standard generators ; another Armington 


Fic. 8.—ELECTRIC CRANE IN THE FOUNDRY. 


& Sims of 150 b. p. driving a 50 kilowatt reserve generator 
and one 100 kilowatt; and a third of the same make of 25 
h. p. running three generators of the 1885 type, each of 8.5 
kilowatt capacity. This makes a total of 1,115.5 kilowatt 
capacity, or just about 1,500 h. p. The plant is not yet 
complete, however. When it is the capacity will fall not 
far short of 1,900 h. p. with the ability to increase it 50 per 
cent. at any time, The maximum output of the plant so 
far has been slightly over 700 kilowatts. Steam is sup- 
plied to the engines from three boilers of 500 h. p. each 


aud three of 250 b. p. each, making a total at present of 
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2,250 h. p. Provision has been made for three more 
boilers of 250 h. p. each. The power house itself is a 
spacious building with generous elbow room, and has two 
handsome brick smokestacks each 130 feet high. 


IV. 
From this central power plant, situated conveniently on 
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Fie. 5.—ELECTRIC DERRICK AT THE EDISON WORKS, SCHENEC- 
TADY. 


the main avenue that runs straight through the Works from 
the entrance gates, the current is carried to all the various 
departments. The entire electrical apparatus is to be con- 
trolled from two switchboards each 24 feet long by 15 feet 
high. These boards are arranged one on each side of the 
central door through the wall that divides the dynamo and 
engine rooms from the boiler-rooms, and, for easy ac 

are placed four feet from said wall. The left-hand board 
contains all the switching and controlling devices for the 
dynamos, while that on the right hand will carry all the 
switches, ammeters, safety fuses, etc., for each feeder. 
Each of the boards is so arranged that all operations can 
easily be performed by an attendant standing on the floor. 
From these switchboards the current passes to the differ- 
ent shops over about 10,000 feet of line on the two-wire 
system, the supply for power being at 250 volts while that 
for the ordinary lighting circuits is 125 volts, This is 
exclusive of the interior wiring, but neither inside the 
shops nor on the outside avenues does one notice any wires 
except for the overhead trolley system of locomotives. As 
a matter of fact, the circuits are almost wholly carried in 
the familiar iron tubes that belong to the Edison methods 
of undergrounding the wires in cities. 

It is needless to point out that were the power distrib- 
uted by means of shafting or by engines fed from a ramifi- 
cation of steam pipes, the mechanism of distribution would 
be much more en evidence, and would be much more erpen- 
sive and cumbersome. 


v. 


The electric current thus generated and distributed goes 
tq no fewer than 43 stationary motors of the stand, 
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ard Edison bi-polar upright type scattered throughout the connected, so that all told the sections of shafting amount 

Works. These motors are of different sizes. Their total to 5,260 feet in the shops, which cover a floor area of 11.84 

capacity is 1,324 kilowatts, but the demand for current by acres. To put it tersely, just one mile of shafting is run 
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Fic. 4.—ELECTRIC Hoist Ar THE EDISON WORKS, SCHENECTADY. . 

no means reaches that amount at any time as it is practi- by electric motors at Schenectady. Yet all this shafting 
is so subdivided and so independent that it is a to 

test inter- 


cally an impossibility that in any factory every different 
machine or tool will be in use up to its limit of capacity at throw on or off 99 per cent. of it without the slig 
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Fig. 6.— BAKER AIR BLOWER AT THE EDISON WORKS, SCHENECTADY. 
ference with the remaining one per cent., or without any 
effect on the central generating plant except in the imme- 


lines of shafting to which the various wood-working, metal- 
working, wire-braiding and other tools and appliances are diate adjustment of the dynamos to the lighter or heavier 


the same moment. A great many of these motors run the 
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load. New motors are added daily, as, for example, those 
in the fixture and appliance shops recently erected. 


VL 


One of the most noteworthy applications is seen in the 
electric cranes, here illustrated, Fig. 3. These perform 
heavy duty in various parts of the Works, and save large 
sums of money daily in the expeditious handling of pieces 
of machinery that otherwise could be transported only with 
the help of several men, and that slowly. The crane in the 
foundry has no less a span than 47 feet 2 inches; and that 
in the boiler shop, 23 feet 10 inches. Both will swing a 
weight of 10 tons with the utmost ease; all that is required 
of the workman is a gentle, coaxing pat as he steadies the 
load down into its desired place. The crane proper con- 
sists of two transverse beams mounted on a two-wheeled 
oa at either end. These trolleys run on rails laid the 
length of the shops. The three movements of the crane— 
traveling, hoisting and transversing—are accomplished with 
three separate motors, though it is not necessary to have as 
many, it being possible to operate with one or two motors. 
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Fig. 8.—EDISON ELEVATOR WITH CONTROLLER. 


This is sometimes done. The motors are located conveni- 
ently for each distinct operation, and all are controlled by 
levers placed in the cage at the side. The use of conduct- 
ing cables between the cage and the transversing motor is 
obviated by the use of a board carrying a number of cop- 
per strips and fastened on the inside of one of the girders. 
A sliding contact is made on these strips by carbon brushes 
attached to an arm carried by the transversing carriage. 


VII. 


The electric hoists to be seen in operation at the Works are 
a very effective demonstration of the flexibility of electric 

wer. That which is here illustrated, by way of example, 

ig. 4, is a sturdy mass of simple mechanism equal to any 
task that is a to be imposed on it. The motive power 
is a 20 kilowatt Edison motor, standing in the same bed- 
plate, and geared through an intermediate shaft to a large 
clutch gear on the drum shaft. The drum is keyed to the 
shaft which engages the gear by means of a friction clutch, 
operated by an upright hand lever; while a similar lever is 
used to operate the motor switch, connected with a suitable 
resistance box. The levers are so arranged that the motor 
can only be started when the clutch is engaged. The drum 
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is provided with a band brake operated by a foot lever, 
and placed within easy reach of any one standing at the 
hand levers. One end of the intermediate shaft is pro- 
vided with a winch. It is a compact appliance, as the cut 
shows. The bedplate is only about 5 feet, 10. inches 
square. The drum will wind in one layer 260 feet of five- 
eighths inch rope. These hoists are being made with posi- 
tive clutch as well as with the friction clutch shown in the 
engraving. Such a hoist as that above described will raise 
1,500 pounds at the rate of 350 to 400 feet per minute. 


VIII, 


One of the most novel and interesting appliances seen 
in the Works yard is the new electric derrick, Fig. 5, 
swinging heavy loads to and from freight cars. 

The derrick is of the ordinary type, consisting of a verti- 
cal post, or mast, rotatable on its axis and held in a vertical 
position by guy ropes from the top. At the foot of the 
mast, a jib, or projecting arm, is fastened, over which 
passes the rope carrying the load. The jib is provided 
with a block and tackle so that there is facility for swing- 
ing a load horizontally, as well as hoisting. The iron frame 
which carries the ordinary windlass attachment used on 
this type of derrick is removed, and its place taken by a 
similar iron frame of Edison make which carries an electric 
motor in combination with a winding drum. This frame 
is arranged so as to carry a standard “1885” type motor, 
which is fitted with a special bedplate and an extra pillow 
block. A worm on the armature shaft drives a worm 
wheel, fastened on the end of a short intermediate shaft, 
which is held in position by a special angle bracket bolted 
to the main frame. Upon the other end of this interme- 
diate shaft, a bevel pinion meshes into a bevel gear wheel 
keyed on the intermediate shaft of the hoisting drum. 
The drum shaft is provided with a large gear wheel which 
engages with a pinion on its intermediate shaft, as is usual 
in this form of hoist. The motor is compound, but is pro- 
vided with a specially wound series field, so that it may be 
started up by a regular starting and reversing switch with- 
out the intervention of resistance coils. As regards the 
connecting cables, it has been found the best practice to 
put them under the ground, allowing the end of the iron 
tube through which they are taken to come up by the side 
of the mast, so that it projects about a foot above the 
ground. From this point a flexible connection can be 
made with the switch. This arrangement keeps the wires 
entirely out of the way for working. A housing frame is 
built around both motor and switch to give protection from 
the weather. 

The following particulars in connection with this par- 
ticular derrick may be of interest in case of changes being 
contemplated in steam derricks of the same type. The mast 
is of wood, 50 feet high, and 26 inches in diameter at the 
bottom. The diameter of the winding drum is 18 inches, 
and about 160 feet of ł inch steel rope may be wound 
about it. 

The motor housing frame is 7 feet from the ground, the 
size of its base being 6 feet 6 inches by 4 feet. It has a 
slanting roof, the extreme height being 9 feet 5 inches, 
and the least height 6 feet 5 inches from its base. The 
reversing switch used for controlling the hoist in operation 
is placed 3 feet 6 inches above the ground, so as to be 
easily accessible. This derrick is built to deal with loads 
up to 12 tons, and is operated by an 84 kilowatt motor—a 
little over 11 h. p. 


IX. 


One of the problems of mill and mining work is that of 
ventilation. Very often its solution is neglected because 
of the difficulties connected with the operation of the appa- 
ratus, but where the electric current is available, as at the 
Edison shops at Schenectady, there is no trouble whatever. 
Here is a view of a Baker air blower, Fig. 6, encountered 
in our peregrinations and it strikes one immediately that 
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the combination must be a great boon not only in mills 
and mines but in iron smelting furnaces, tunnels, &o. 
The blower before us is a simple apparatus. Its workin 
parts consist of three turned and balanced drums so arrang 
that their centres lie at the corners of an equilateral triangle. 
The motor driving it is geared through an intermediate 
shaft with the upper drum which does the actual work of 
blowing and exhausting, the lower drams simply acting as 
valves, their relative positions being maintained by the 
gears at the end. These gears are protected by a cast iron 
cover. On the intermediate and upper drum shaft they 
are fitted with wooden teeth, so as to avoid noise. In the 
particular combination under notice the armature shaft of 
the motor runs 10.5 times faster than the lower shaft. 
Running free, the blower at a motor speed of 1400 revo- 
letions per minute will pass 8300 cubic feet of air in that 
time. 
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steam locomotive indoors is, in fact, not a prospect that 
one contemplates with equanimity. 

On the other hand, the electric locomotive is easy to 
govern and manipulate, is quiet and cleanly, and is com- 
pact for its power, while it runs freely back and forth in 
either direction on the same track at the will of the attend- 
ant, who may be and often is the budding electrical genius 
to be found in well se fe every American factory—a mere 
boy of 15 or 20. The locomotive here shown is of a very 
solid and serviceable type, designed specially for mining 
work but easily applicable to any class of factory employ- 
ment, whether within the walls, or on the tracks communi- 
cating with the main lines of steam railroad. This loco- 
motive will handle a train of 120 tons at a speed of 
from 74 to 12 miles an hour. The motor is of the 
four pole type, with magnets and armature protected 
from injury by iron casings. The power is trans- 


Fia. 7.—LOCOMOTIVE FOR HEAVY TRACTION. 


x. 


The applicability of the electric locomotive to mill or 
mining work is well illustrated in the motor seen under 
test by the writer and here illustrated, Fig. 7. As was the 
case with every other piece of mechanism about the 
Works, it derived its power from the central station. It 
is obvious that both steam locomotives and the cable are 
undesirable and even objectionable around a mill or fac- 
tory. The cable of course is always traveling in the same 
direction, so that a mill cable car must always be headed 
one way. Moreover the cable system under such condi- 
tions proves extremely expensive. With regard to steam 
locomotives, it may be pointed out that the cost of handling 
and maintenance is heavy, that there are the features of 
smoke and dirt to contend with, and that in mills where 
fabrics are treated there is risk of setting fire to the sur- 
rounding materials, whether wool or cotton. The use of a 


mitted from the armature to one axle by heavy gears 
and the wheels on this axle are joined to the others b 

connecting rods, as on a steam locomotive. The trac 

gauge is 3 feet 8 inches. The speed is governed by a 
special controlling switch, and the seat of the driver is so 
arranged that he can easily look in either direction, 


XI. 


Elevator service is a very important matter in most 
factories, and often necessitates individual outfits. But 
with a central electric power plant, it is easy to run any 
number of elevators in buildings widely scattered. There 
are two elevators being installed in Schenectady, in the 
No. 23 building, and one is already in daily use, Fig. 8. 
It consists of a Graves direct hoisting elevator operated by 
a slow speed 15 H. P. motor, and the motion of this eleva- 
tor is governed by a controlling device such as that used 
on Edison railway motors. It is composed entirely of iron, 
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mica and brass, so that although designed for a steady cur- 
rent of 15 amperes, it can be run for quite a time on very 
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Fid. 9.—EpDISON DENTAL DRILL. 


much higher currents and attain quite a high temperature 
without danger of burning out, 
The second elevator is an hydraulic elevator consisting 
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cylinder at a pressure of 80 lbs. to the square inch. This 
water expels the piston and in this manner lifts the eleva- 
tor. On reaching the next floor the motor is stopped b 
means of the controller, and when it is desired to 18 : 
the operator on the car opens a valve which allows the 
water to escape from the cylinder into a tank. The same 
water is used again when the elevator is required to ascend 
on its next trip. 

In both cases the controlling devices operating the mo- 
tor are controlled by the man on the elevator by means 
of ropes passing through the elevator in the same manner 
as is done with any other elevator, or, in other words, by 
pulling the rope up or down, the motor is stopped or 
started, and in the case of the hydraulic elevator, the valve 
allowing the water to escape from the cylinder is opened 
and closed. 


XII. 


It would be difficult to match the demonstration of the 
range of electric power given in the fact that the central 
station at the time of our inspection was furnishing current 
at one and the same time to the 120 h. p. motor running 
the big Knowles double mining pump, and also to the tiny 
little one-twelfth horse-power motor operating a dental 
outfit. Surely the force of contrast could no further go. 
Details with regard to the pump are given in another sec- 
tion of this article. With respect to the dental drill, Fig. 
9, it may be here stated that they take the ordinary dental 
drill and remove the foot lever and crank, making use of 
the old pivot to fix a strip of steel upon which can slide the 
12 h. p. motor, arrangement being made to clamp it in 
any position so that the belt which is placed around the 
fly-wheel and pulley of the motor can be kept at any de- 
sired tension. The motor, therefore, occupies one of the 
legs, and the other two legs are utilized to support the re- 
versing and resistance switch. The handle of the switch 
is of special construction so that the operator cau use it as 
readily as the treadle. It is arranged to project over the 
edge of the resistance coil, and the operator can, by a slight 
movement of his foot, switch it over to either side, so that 


Fid. 10.—KNOWLES PuMPs COUPLED WITH EDISON MOTOR. 


of a pump operated by means of belting from a motor. 
In this case the Edison Co. have adopted belting on ac- 
count of their being able to produce thus a noiseless com- 
bination suitable for office, building or hotel purposes. 
The pump feeds directly into the high pressure cylinder 
into which the piston carrying the elevator car moves. 
The operation is as follows: If the car is to be raised 
from one floor to the other, the motor is started by means 
of the controlling device mentioned in connection with the 
other elevator. The pump then forces water into the 


the motor runs in either direction at will. If the arm is in 
the central position, the current is off. If between the 
central position and one side, the motor runs in one direc- 
tion, but not at full speed. Catch clips are arranged so 
that the operator can tell immediately he has reached either 
the “off” position or the“ full on” position on either side. 
He can also obtain four different speeds under full speed. 
The connections of the apparatus are very simple. The 
motor is designed to run on 125 volt circuit, so that it can 
be used on a local electric light circuit. A wall socket 
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is fixed near the dental chair and a flexible cord led from 
this to two terminals on the motor. 

Yet this was hardly all, for a large number of the small 
Edison motors may always be seen at the Works, as they 
were then, going through their paces, prior to shipment. 
It would be easier in these days to tell what small electric 
motors don’t do than what they do, as the general availa- 
bility of current has found them endless occupation in the 
trades and industries that are fostered by our great mod- 
ern cities. 


XIII. 


Another interesting piece of machinery that we chance 
upon in going our rounds is an electric pumping outfit, just 
referred to, intended primarily for use in mine work, but 
useful also in many other situations. This combination 
consists a 25 h. p. series motor and a Blake double-acting 
pump, upon the same bedplate. The armature shaft of 
the motor is connected by a worm driving a large gear 
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Fig. 14.—VIEW IN ONE OF THE MACHINE SHOPS. 


wheel to a pair of crank discs one on each side of the ma- 
chine. Wrist-pins, placed at an angle of 90° to each other, 
carry the connecting rods operating the plungers of the 
double-cylinder pump. Each pair of plungers being con- 
nected together by outside rods, work together like one 
plunger ; and the connection with the crank discs being at 
an angle, one pair of plungers is drawing while the other 
is forcing water,—thus making them double acting. The 
size of each cylinder is 5 inches diameter by 12 inches 
length. The regulation of the speed of the driving motor 
is effected by commutation of the field-coils, which are 
divided into three sec- 
tions. If we wait long 
enough we can see the 
machine put through 
its paces, Taken, thus, 
at an off-hand test, to 
satisfy our casual curi- 
osity, it will be run at 
various speeds. At 35 
strokes a minute and a 
eee pressure of 75 lbs. per 
Fig. 11.—Edison Reciprocating Drill. ee 15 55 Rtv sete 
a height of 173 feet. At 26 strokes and 175 lbs, pressure, 
it will raise 106 gallons a height of 404 feet. Of course in 
actual work, the size of pipe and number of bends deter- 
mines the delivery, but this is evidently good work. 
Interesting as is the performance of the pump above 


mentioned it falls short, in regard to the magnitude of the 
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work done, to the pump here illustrated, Fig. 10, and which 
was under trial at the time of our visit,—being run from the 
central station already described. This pump has now 
gone into the Poorman Mine of the Cœur d’Alene Silver 
Lead Mining Co., near Burke, Idaho, where the Edison Co. 
has installed a plant 
of between 400 and 
500 h. p. for a variety 
of mining operations. 
It consists of two 
Knowles double-acting 
centre- packed, out- 
side plunger pumps, 
in combination with 
two 10 inch double- 
acting suction pumps, 
and is driven by a 100 
kilowatt 250 volt com- 
pound wound Edison 
motor of the 1885 type. As arranged for the test, 
both suction and plunger pumps drew from and 
discharged into the same tank. The suction pump 
worked against a 7 foot head corresponding to the 
pressure of 3.08 lbs. per square inch, and the plunger 
| | pump against a 10 ft. head, which corresponds to the 

pressure of 4.4 lbs. per square inch. The diameter 

of the cylinder of the suction pump is 10 inches, and 

the piston rod is 24 in. in diameter, so that we have 

an effective working piston area in the suction of 

75.57 square inches. The diameter of the cylinder 

of the plunger pump is 94 inches, and the shaft 

being 24 inches in diameter, after deducting twice the 

area of the piston rod, we obtain the effective work- 
| ing area of 64.943 square inches. The pump has a 
capacity of 500 gallons, which it can deliver to a 
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Fig. 12.—Edison Rotary Drill. 


Fig. 18.—EDISON ELECTRIC RAILWAY AT SCHENECTADY. 


height of 550 feet. The efficiency of the combination was 
tested very carefully and found to be between 75 per cent. 
and 80 per cent. The combination no doubt is one of the 
most efficient of this character made so far. It is at work 
in the Poorman Mine, giving excellent satisfaction, being 
capable of pumping the mine dry within ten hours, 


XIV. 


A special feature of electric mining work is the use of 
drills, and of these several are usually under test at the 
Works prior to shipment to their destination in some far- 
away mining camp. We have shown a couple of them 
here, Figs. 11 and 12, as seen vigorously demonstrating 
their ability to “knock the stuffing ” out of any obdurate 
material opposed to their Sullivanesque attack. The Mar- 
vin electric percussion drill strikes about 400 to 450 blows 
a minute, the number of blows being regulated to suit the 
character of work being done. It is capable of drilling at 
an average rate of 2 inches per minute in hard granite; and 
has reached a maximum speed of 4 inches in hard granite, It 
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can drill to a depth of 20 feet, starting with a 3 to 34 
inch starter, and bottoming with a 1# to 14 inch drill. 
It is practically impossible to burn out the coils on 
account of the incombustible insulation material used. 
A large number of these drills have been sent out and 
are doing work in phosphate mines, gold and silver 
mines, limestone quarries, slate quarries, granite quarries, 
and a number of them are also used by contractors doing 
work for railroads in the West. 

Regarding the diamond drill, it may be stated that the 
company are building two sizes: One for deep work up to 
650 feet, and the other for lighter work up to 250 feet; the 
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first to be used for outside work principally, and the latter 
intended more for inside mining work, and such places 
where a light, portable drill of not too large a capacity is 
required. These diamond drills embody all the latest im- 
provements that have been made for this kind of apparatus. 


XV. 


Perhaps one of the most interesting features in connec- 
tion with this power plant is the electric street jot 
A modern central statien is as universal a basis of supply 
as a Macy or a Wanamaker store. The want is no sooner 
created or known than it is met; and it is only natural 
that where power is so flexible and available new uses 
should be found for it. It is obvious that in a great many 
industrial centres, a line of electric railway serving as a 
bond of union between the residences of the workpeople 
and the factory in the heart of the town or in a remote 
suburb, must often be very much of a convenience, In 
fact it will frequently prove an inestimable boon, At 
Schenectady, the growth in the population has led to a 
gradual development of the city away from the low-lying, 
swampy old sections up to the healthy hills that look down 
on the Mohawk Valley and the Erie Canal. The new 
road penetrates on one hand the crowded quarters of the 
city proper and on the other is cutting its way into the 
newer residential districts up the hills. Our sketch, Fig. 
13, gives a view of the road at one of its sharpest curves. 
It is evident that under such conditions as have been men- 
tioned above, an electric road can be run very economically, 
and it is certainly one of the striking proofs of the all-round 
utility of electricity that the same plant which thus at 
Schenectady furnishes the workmen and their machines 
with power, handles freight, swings the cranes, pumps, 
ventilates and cools, should also be the means of trans- 
porting the employees to and from their work, 
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There are of course several applications that can be, and 
are, made of electric power in and around a factory that 
even this vast plant at Schenectady does not illustrate. 
Such, for example, are the special classes of machinery 
that are to be encountered in shoe factories, printing 
offices, tailor shops and the like; but it is remarkable how 
many hundreds of distinct tools in the various lines of 
wood and metal working belong to the modern electrical 
factory and are to be seen at Schenectady in full swin 
and with the utmost success, as evidenced by Figs. 14 aad 
15. There are, moreover, the peculiar appliances 
and apparatus necessary in the making of insulated 
wires and cables, and the manipulation of rubber 
and cotton or silk. Altogether, the plant justifies 
many of the claims that are being made so persist- 
ently and energetically to-day for the general use 
of electricity as the means of distributing power 
in mills and factories, and it is very satisfactory to 
learn that this demonstration at Schenectady is as 
successful as its scale is generous. So much a mat- 
ter of fact is it already, that nobody in the Works 
stops to think about it or comment on it; and any 
inquiry in any one of the forty or fifty depart- 
ments elicits the same answer as to complete sat- 
isfaction, And yet less than ten years ago, the 
Comte du Moncel in his book on ‘Electricity as 
a Motive Power” said, with the feeling that people 
would hardly believe him: When we reflect that 
now we are enabled to transport to almost any dis- 
tance a force of several horse power by a wire 
which could easily be passed through a keyhole 
without any visible movement or change in its 
appearance, imagination itself is stupefied, and we 
ask ourselves if it is not magic!” But it is not 
magic, it is plain, straightforward engineering. 


NOTE ON RESULTS WITH PORCELAIN INSULATORS. 
BY 

In pursuance of the discussion on Porcelain versus Glass 

Insulators, now being carried on in Taz ELECTRICAL Ex- 


GINEER, perhaps the experience of the writer some years 
ago with the particular form of porcelain insulator known 


THE JOHNSON & PHILLIPS FLUID INSULATOR AND FILLER. 


as the Johnson & Phillips Fluid Insulator, may be inter- 
esting. 

This insulator is made in various forms of brown or 
white glazed porcelain of the best quality, the mechanical 
strength being all that could be desired. The groove 
shown on the inside of the insulator in the figure was 
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filled with a resinous oil, from a siphon, after the insulator 
was fixed on the pole or roof standard, and the cable then 
attached. The mains were for the greater part insulated 
with rubber, but over two of the eight miles were entirely 
innocent of covering of any description. The 2,000 volt 
cables were led into the various buildings through porce- 
lain leading-in tubes and then to a high-tension switch, fuse 
and converter. The fuse bases were made of slate, but 
this was afterwards discarded and marble substituted on 
account of the leakage caused by the hygroscopic slate. 
Tests for insulation were taken every morning, and, as 
may be imagined, quite a large proportion were taken un- 
der the worst atmospheric conditions possible, namely, 
during that fine penetrating rain so common in England, 
which no rubber coat could long defy, as the writer re- 
members without much pleasure. Under this ordeal the 
insulation test used to give about 60,000 ohms. This, of 
course, included the leakage from switches, fuses and con- 
verters, as well as from the insulators. Deduoting 10 per 
cent, from the leakage for the former, which under the 
circumstances would be a very conservative estimate, this 
gives 66,000 ohms as the absolute insulation resistance of 
about 180 insulators, or 11.8 megohms each, under the 
worst climatic conditions imaginable. 

These figures, of course, are approximate only, but no 
account having been taken of the leakage due to leading-in 
tubes, this certainly may be looked upon as under, rather 
than over, the true figure. No breakages occurred except 
those due to purely mechanical causes which no insulator 
could be expected to withstand. The cost, including oil, 
was about 25 centseach. I have no figures at hand, giving 
tests of glass insulators under similar circumstances, and it 
would be interesting if Mr. F. W. Jones would kindly give 
us some information from the test books of the Postal 
Telegraph Co. for comparison. Mr. Jones’ appeal to the 

rcelain manafacturers should be earnestly backed up by 

ighting and power companies, especially by the latter, as 
the day is not far distant when the subject of the trans- 
mission of power over long distances at, of necessity, high 
ressure, will leave the field of speculation and calculation 
or that of practice and fulfilment, and compel them to 
look for a higher class insalator than glass. 


ON THE LAW OF HYSTERESIS. :—II. 
. BY CHAS. PROTEUS STEINMETZ. 
The calculation of the readings was done in the following 


way : 
a, 

. 
eee am 


iA 
ic 


After applying the corrections for self-induction of instru- 
ments, resistance and speed, the readings were reduced to lines 
of magnetic force per square centimetre B and consumption of 
energy by hysteresis per magnetic cycle H, in ergs. 

Then the results were plotted on cross-section paper and if any 


7 1. Abstract of a paper read at the sixt third meetin ot the American 
Institute of Electrical Engineers, New York, January 19th, 1802. 
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can be considered at least as first approximation to 
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value was found to be very much out of the curve connecting the 
other values, it was stricken out as evidently erroneous, not con- 
sidering it worth while to determine whether it was a wrong 
reading of any one of the instruments or a mistake in the 
calculation. 

Then from the other values of B and H, under the 5 
that H were proportional to any power œx of B, H = 7 Bx, this 
exponent 2 was determined. 

This value x will be seen always to be so near to 1.6 that 1.6 


x. 

Then, under the assumption that x = 1.6, H = 7 B1.6 the 

coefficient 7 was calculated, and the equation H = 7 B1.6 plotted 

in a curve, as given in the figures, and the observed values of H 
drawn in and marked. 

From the curve were taken the calculated values of H, corre- 

sponding to the observed values of B, the difference H — B 


calc obs 
determined, and expressed in per cents. of = 


0. 
These values were given in the tables and shown in the 
curves. 


I. Magnetic Circuit of the Westinghouse Converter. (Fic. 1; 
TABLE I.) 


On this magnetic circuit tests were made with the frequencies 
of 28. 36, 187 and 205 complete periods per second, and the results 
found to agree very well with the law of the 1.6power, as the 
following table shows: 


TABLE I. 
Frequency. N = 205 complete periods per second. 


B H H H—H % 
obs. calc. calc—obs. 

1790 876 400 ＋24 ＋ 6.0 
1990 468 460 — 8 — 7 
2880 585 610 +85 +5.7 
2620 785 720 —15 —2.1 
8060 898 920 +27 +32.9 
8390 1054 1100 +46 4.2 
8660 1297 1240 —57 —4.6 
8710 1288 1250 —38 — 3.0 
4620 1822 1800 —22 —1.2 
5070 2024 2070 +46 +2.2 
4990 2084 2010 —24 —1.2 
5910 2698 2620 —78 —2.8 
6100 2844 2750 —96 —3.5 
6550 8089 8080 +41 +1.8 
7290 8678 8640 —83 — .9 
8050 4841 4800 —41 —1.0 
8320 4410 4580 +120 +2.7 
8240 4561 4460 —101 —2.2 
av: + 47 = 42.7 


where B = the maximum magnetization, H the loss of energy by 
hysteresis. 

Exponent of power, derived from tests: œ = 1.6012 ~ 1.6. 
Coefficient of Hysteresis : 7 = .002484; hence, theoretical curve, 
H = 002484 B1.6. f 

From these 4 sets of readings, we get the following results : 


TABLE II. 
we Ge] é > es 3523 
Le | 3 ; BE 452 
F 2 8 x 0 5 8725. 
8 =} on ao 23 a 2 
W ; f 2 232 ithe 
* 2 Ja 5 
Ss 1 ge 35 cis 8333. 
3E 3 8 8 2 822 * 
Sn | 5] $ deren T coes SESE 
E 2 bel 8 From To: < 
1. 28 4 | 1.6111 | .002410 | 8510 | 17.940 | ＋ 23x 
2. 36 5 | 1.6476 | .002815 7090 | 19,840 44.4 
8. | 187 | 10 1.5887 002438 4000 | 13,750 | +2.0¢ 
4. | 205 | 1s 1.6012 | .002434 1790 8,240 £2.7% 


Therefrom we derive the average. by giving to each value as 
weight the number of readings, where it is based upon: x = 
1.60518 ~ 1.6; y= .0024164. Hence: H = .0024164 51.6 
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Letters to the Editor. 


THE LEONARD LAW OF MOTOR EFFICIENCY. 


REFERRING to Mr. C. O. Mailloux’s article under the above title 
in the issue of THE ELECTRICAL ENGINEER of January 13, I beg 
leave to offer the following reply. In his article Mr. Mailloux 
says: ‘‘It was in 1882 that Marcel Deprez first accomplished 
what Mr. Leonard now claims as his discovery or invention. * * 
* * * His experiments have been freely quoted, among others, 
by Kapp (Elect. Transm. 3d ed. p. 89), and also repeated by 
others.” (Thompson Dyn. Elec. Mach. 3d ed. p. 539). 

Mr. Mailloux makes a serious mistake in assuming that the 
contents of such standard works as those he mentions are un- 
known to others than himself, and does me an 1 (I trust 
unintentionally) by making it appear to the cas reader that I 
have put forth the most extravagant claims. 

In fact the above references which Mr. Mailloux gives were 
well-known ones to myself and my patent lawyers before my a 
plications were filed, and were carefully considered along wi 
many others by the Patent Office examiners before they passed 
favorably upon my applications. 

I cannot doubt that Mr. Mailloux’s familiarity with the subject 
made him aware of the fact that the references he cites apply 
only to a series motor operating under a constant load. 

ompson (p. 589) is extremely careful to limit his statements 
to a series motor in saying : „With the same load the same cur- 
rent whatever the speed.” 

Kapp is equally as careful (p. 89) to limit his statement to con- 
stant current in saying: ‘‘If the current is constant the speed 
must be proportional to the electromotive force.” 

When, in considering motors whose torque and speed must 
both be varied, I stated the law of efficiency as being, 


„Vary the voltage as the speed desired, 
Vary the amperes as the torque required, 


and said: In other words, make the speed dependent upon the 
voltage only and independent of the current, and make the torque 
dependent on the current only and independent of the voltage,“ 
I did not suppose I left any doubt as to my meaning that the volts 
should be varied directly in proportion to the speed desired, and 
similarly the current asthe torque. Yet Mr. Mailloux evidently 
interprets me incorrectly, for he says: 

„The fact is the amperes vary as the torque in all forms of 
motors though not in the same way.” , 

Any number of writers have stated that with a shunt motor 
on constant B. M. F. the torque varies as the current; also that 
within a series motor on a constant current the speed varies as the 
volts. 

Yet, evidently with neither of these motors could we vary 
both the voltage as the speed and the current as the torque ; that 
is, while we could operate efficiently at constant speed with the 
shunt motor and at constant ue with the series motor we 
could not with either operate efficiently when both the s and 
torque vary. It will be noticed that it is the constant field which 
we obtain in the shunt motor by constant E. M. F and in the series 
motor by constant current, which enables us to secure the exact 
relations between torque and current in the one case, and 
and volts in the other. Evidently this constant field cannot be 
maintained if we vary the volts on a shunt motor or the current 
on a series motor. 

The use of the separately-excited field, which my method em- 
ploys, givee perfectly exact relations between current and torque 
in the general case of performing work—i. e., when both speed 
and torque are variable. 

Thompeon, in treating ‘‘ Magneto motor and separately excited 
motor” (p. 569) gives one page to the subject, treating it briefly 
under two cases. Case I, Volts constant; Case II, Current con- 
stant; but does not even mention the general case when both are 
variable. Kapp does not treat the subject of beparately-excited 
constant field motors at all. 

That Mr. Mailloux has failed entirely to understand what my 
method accomplishes is clearly shown by his statement: I do 
not regard a constant field as a condition sine qua non for ac- 
complishing what Mr. Leonard’s method does. A series-wound 
motor, used in place of his separately-excited motor, would oper- 
ate quite as satisfactorily in most cases, and more so in many 


I realize fully and admit freely that, with the existing system 
of distributing electricity the series motor is frequently cheaper, 
simpler and sufficiently satisfactory; but it seems evident that if 
we can keep the field constant and then supply electric energy, 
which shall always be exactly proportional to the mechanical 

wer produced and so that every speed will be an automatic one, 
independent of the load, it will be difficult to secure a more satis- 
factory result. 

The immediate future will bring forth a system of distribution 
which will make it possible to operate under my method with all 


THE ELECTRICAL ENGINEER. 


[Feb. 3, 1893. 


the simplicity of a constant-potential system and yet with perfect 
5 and control of speed under any variation of speed or 
rque. 

Regarding the illustration I gave of the three-car train having 
six motors, Mr. Mailloux pronounces my statament ‘absurd. 
Undoubtedly his misstatement of my statement is so, for he makes 
the mistake of considering the current of the six armatures in con- 
nection with the volts of one, which it seems impossible that any 
reader should do, except with an endeavor to make my statement 
appear absurd.” 

I regret that my method should have been so misunderstood 
by Mr. Mailloux, and trust that I have made it evident that the 
law and method I stated are really quite specific and limited 
and do not claim all the past discoveries of other workers in the 
field, as Mr. Mailloux mistakenly supposed. 


H. WARD LEONARD. 
New York Ciry, Jan. 19, 1892. 


ANOTHER WAY OF SAVING POWER UPON ELECTRIC 
RAILWAYS. 


IN your issue of January 18th, I notice with interest Mr. 
Marple’s remarks upon the power lost to an electric railway sys- 
tem consequent upon poor rail connections; the additional wear 
and tear upon machinery, and heating of motor parts due to the 
. resulting. Mr. Marple's observations upon the ne- 
cessity of having good electrical connections between car wheels 
and rails are, at the present stage of electrical railway history, 
axiomatic. The mggostod remedy is, we believe, good but unneces- 
sarily expensive and troublesome. To keep such a contrivance 
in good order, to use it frequently and at the proper time requires 
the whole attention of a number of men. Its effect is not per- 
manent, moreover, and the tracks, soon after the passage of a 
watering cart, resume the natural condition, dust covered. 

What is needed is a device that will thoroughly clean the rails 
afresh for each car ; that will require but little attention and cost 
but little money. Such a device is found in the strong, durable 
track brooms now used upon many street car lines and even upon 
steam roads where the latter accommodates suburban trafic. 
The brooms are attached to the car trucks so as to rest upon the 
rails. A properly-constructed broom, well placed, will sweep 
every particle of dust, sand, stone or dirt of any kind from the 
track, leaving a clean and perfect electrical connection with the 
car wheels. It is impossible for dust to settle upon the rails be- 
tween the times of the passage of the brooms and wheels, and 
however dirty the rails may have become between cars, they are 
perfectly clean 2s the wheels of each car over them. Where- 
ever on the route a car may be, there also is a clean track. Brooms 
are cheap; art cost little time or money. Once properly ad- 
justed they fill the bill“ as a perfect track cleaner. 


W. R. Mason. 
CRHIO AGO, ILL., Jan. 19, 1892. 


IRON ROOFS IN THE OIL CITY, PA., STATION. 


IN ite to the condensation from iron roofs, I would say that 
our building is brick, 100 x 60 ft., with a corrugated iron truss 
roof. Our experience warrants us in saying that they are not a 
success. Ours only bothers us on very cold nights when the 
thermometer registers near zero, and to obviate that we have 
to keep the windows down or rather open at top to prevent any 
melting of the frost or condensation that adheres to the under side 
of the roof. As we do not run a daylight circuit, we protect our 
dynamos with covering during the day and freeze during the 
night. We are arranging now to have a waterproof covering made 
that we can swing and hang over our dynamos during the night 
and drop down on them during the day. Iron roofs may be all 
right in the torrid zone, but in our latitude they are certainly a 
failure. 
OIL CITY ELECTRIC COMPANY, 
J. H. PAYNE, 


Manager. 
OIL Crry, PA, Jan. 25, 1892. 


QUICK RECOVERY OF A BOSTON STATION FROM FIRE. 


WE are happy to say that although the fire completely des- 
troyed our Ferdinand street station with a dynamo capacity of 
1500 lights, at 3:30 o'clock a. M. on Saturday morning, we were 
able on Saturday night to burn all but 350 lights out of 8200 arc 
lights as well as all our incandescent lamps and all our power 
business. Everything was burning that usually burns on Sun- 
days, and to-night we are happy to say that every light in the 
City of Boston is burning with the exception of a very few City 
lights, which instead of starting on time at 5 o’clock, will be 
starte when our day commercial lights are thrown off at 6 
o'clock, and practically we are burning ery every light in the 
City of Boston that we were burning before the fire on Saturday 
morning. 
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We consider this as good as any other fellow could do, but 
not if he went to bed as people do in other buginess, though never 
in the electric light business. 

A. GILBERT, 


F. 
President Boston Electric Light Co. 
Bosror, Mass., Jan. 25, 1802. 


PLANS FOR HOTEL BELL WORK. 


Havine read Mr. Armstrong’s article in your issue of Dec. 28 
and also Mr. Miner’s criticism on the same, I think Mr. Miner 
overlooks one very important point, viz.: The voltage on open 
circuit, by using resistance, remains the same as the street circuit, 
which I do not think safe to introduce into bell wiring. 

Also, an ordinary vibrating bell, used as Mr. Miner suggests, 
will set up an arc at the contact points without ringing the bell. 

Mr. Armstrong’s is the best of all plans that I have seen, and I 
expect to utilize it with one improvement, viz., using only one 
machine with two windings on the armature and two commuta- 
tors, making a combined motor-dynamo. 

J. CRAWFORD BARTLETT. 
PHILADELPHIA, Jan. 28, 1892. 


IRON ROOFS IN A NEWARK, DEL., DYNAMO PLANT. 


THE trouble with the roof of our church organ factory dynamo 
plant was caused by condensation of moisture upon the inner sur- 
face of the sheets of galvanized iron composing the roof of our en- 
gine-room, when the weather was frosty, producing a drip which 
endangered the dynamos, &c. 

We removed the iron sheets, covered the building with 1 inch 
hemlock boards and rocfing paper, and then replaced the sheet 
iron as before. This arrangement has given perfect satisfaction. 
We used tarred roofing paper. 

THEO. C. KNAUFF & Co., 


By RUFUS STEWART. 
Neware, Del., Jan. 26, 1892. 


Society and Club Notes. 


THE HOLLERITH CENSUS APPARATUS AT THE ELECTRIC 
CLUB. 


A VERY interesting and unusual 
entertainment was given at the 
New York Electric Club last week 
on Thursday, January 28, when 
Dr. Herman Hollerith, of Wash- 
ington, member of the club, ex- 
hibited his highly ingenious ap 
ratus for counting and tabu- 
lating census data. It will be re- 
membered that a description of 
the system and apparatus was 
given in these columns on No- 
vember 11, 1891. Dr. Hollerith 
brought with him a complete set 
of appieno including the ‘‘ key- 
board” and ‘‘gang” punches, 
for stamping holes in the cards, 
one of which serves for each per- 
son ; the counting machines, sort- 
ing boxes, dials, registering press, 
tin cases for cards, schedules, tabulation sheets, etc. e also 
showed one of the old Seaton machines used in the census of 1880. 
The exhibition was preceded by a brief explanation of the ap- 
paratus and the principles involved, after which Dr. Hollerith 
and his assistant ran a number of cards through the machine. 
Altogether the exhibit was one of the most interesting that has 
been made at the club, and it was greatly enjoyed by all. Mr.C. 
R. Huntley president of the National Electric Light Association, 
presided, and took occasion to call attention to the use of the ma- 
chine in tr-bulating the endless data that Mr. A. R. Foote was 
wringing out of central station lighting and railway companies. 


REMINISCENCES OF LINCOLN. 


FEBRUARY 12 is Lincoln’s birthday, and in order to celebrate 
appro riately that interesting occasion, the New York Electric 
ub arranged for a special entertainment. Mr. A. B. Chand- 
ler, president of the Postal Telegraph Cable Co., who was near 
Lincoln through the long struggle of the Civil War as a military 
telegrapher, and who possesses many memorials of the great 
President, will give a lecture entitled My Reminiscences of Lin- 
coin,” and the lecture will be „ by war songs and other 
melodies given by the well-known Brunswick Quartette. 
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NATIONAL ELECTRIC LIGHT ASSOCIATION. 


MR. C. O. BAKER, JR., the chairman or master of trans- 
5 for the association, makes the announcement that he 
as received official notification from the Trunk Line Association, 
the Central Traffic Association and the Southern Passenger As- 
sociation, stating that they have granted from points in their terri- 
tory a fare-and- a- third rate to Buffalo, on the certificate plan, to 
cover the time of the Convention in February. 

Secretary Porter announces that in compliance with the 
wishes of a majority of the members, in regard to holding an 
exhibition in connection with the Buffalo meeting, it has been 
decided that no exhibit will be held under the auspices of the 
Association. This, however, will not interfere with any arrange- 
ments which individual members may wish to make for having a 
display of goods at the hotel, as has been the custom heretofore. 


ENGINEERS’ SOCIETY OF WESTERN PENNSYLVANIA. 


THE 12th annual meeting of this nip Seton held in its rooms 
in Pittsburgh, on January 19th, Mr. T. P. Roberts, the president, 
in the chair. The secretary’s report showed a membership of 870. 
The following officers were elected for the ensuing year: Presi- 
dent, Alfred E. Hunt; vice-presidents, one year, Phineas Barnes; 
two years, Charles Davis; directors, Robert Munroe, G. W. G. 
Ferris ; secretary, R. N. Clark ; treasurer, A. E. Frost. 


PHILADELPHIA ELECTRIC CLUB. 


So many have responded to the call for names of those who 
would: interest themselves in an electric club in Philadelphia and 
the encouragement given those who are soliciting personally, that 
we feel assured that the club will be a decided succcess. It is 
proposed that a notice be sent to each person whose name is 
received, to meet at some hotel to determine on future action. 


THE PITTSBURGH ELECTRIC CLUB. 


PRESIDENT Morris W. Mead, of the Pittsburgh Electric Club, 
9 the following committee for the government of the 
olub: 

House committee. N. H. Byam, chairman, H. Albright and F. 
H. Ketchum; entertainment committee, E. H. Heinrichs, 
chairman, W. McC. Ramsey and E. B. Thompson; membership 
committee, John Campbell, chairman, D. W. Dunn, and H. McL. 
Harding. At a recent 5 the board of directors, Mr. 
Ernest H. Heinrichs, of the Westinghouse Electric and Manu- 
facturing Co., was elected librarian and historian of the club. 


Legal Notes. 


ELECTRIC LIGHT PLANTS ARE FACTORIES EXEMPT 
FROM TAX. 


AMONG the decisions handed down by the New York Court of 
tog last week, was one favorable to the relator in the case 
of the People ex rel. the Brush Electric Illuminating Company, 
appellant, vs. Edward Wemple, Controller. This decision disposes 
of the interesting legal question whether or not a company which 
generates and distributes electricity is a manufacturing company 
within the meaning of the statutes of the State and therefore 
exempt from the payment of State taxes. 

The Controller contended that as the company was not eng 
in producing any material thing, it was not a manufacturing 
corporation within the meaning and intent of the law, and there- 
fore was not exempt from the payment of such taxes. The com- 
pany appealed from the Controller’s order to the General Term, 
and that court sustained the decision of the Controller. From 
that decision the company appealed to the highest court, and that 
court has now by its decision sustained the contention of the com- 
pany’s attorneys. 


TELEGRAPH BLANK DECISION—CANADIAN JUDGMENT THAT 
THE REGULATION PRINTED ON THE BLANKS IS NULL. 


THE Court of Appeals has given its opinion of the contract 
which telegraph companies print on their blanks. The case was 
that of Lawrence vs. the Great Northwestern Company. While 
Mr. Lionel Lawrence was in New York, one of his employees 
sent him a dispatch saying: ‘‘ Writing you to-night.” e sen- 
tence was made to read. Waiting you to-night.” Co uently 
Mr. Lawrence made an unnecessary trip from New York to Mon- 
treal, and sued the telegraph company for $200 damages. The 
court in the first instance awarded 830, the actual cost of the trip 
from New York. The company appealed from this decision. The 
proof established the fact that the error was due to the negligence 
of the employees of the company, but the appellant set up the plea’ 
that the dispatches were sent under a contract which declared 
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that it would not be liable for Samie resulting from errors un- 
less the dispatch was repeated, and then only to the amount of 
fifty times the price paid for the m uch a contract the 
court declared to be contrary to public policy, and any contract 
by which a sought to fix the punishment for his faults was 
illegal. The judgment was confirmed. 


A TYPEWRITER SUIT OF INTEREST TO TELEGRAPHERS. 


THE Remington Standard Typewriter Manufacturing Company 
and others have recently filed a bill of complaint in the U. 8. 
Circuit Court, Southern District of New York, inst Frank W. 


Bailey, who is selling the Franklin Typewriter, for infringement 
of the Crandall Patent which covers a vibrating platen used in 
combination with type bars carrying multiple type. H. D. 
Donnelly of this city appears for the complainants. 


THE RK. W.” VICTORY. 


COMMISSIONER SIMONDS, on Jan 9, rendered a decision in 
the case of Dillon vs. Kimball and Wirt; Electric Cut-Out, in favor 
of the latter, it being proven that the testimony offered in behalf 
of Dillon would not stand the scrutiny to which it was subjected. 
The Commissioner considered that there were enough material 
faults in the case presented by Dillon to create a reasonable 
doubt as to its correctness from inning to-end, and the de- 
cision of the Examiners-in-Chief awarding absolute priority of 
invention to Kimball and Wirt was therefore affirmed. 


Inventors’ Record. 


CLASSIFIED DIGEST OF ELECTRICAL PATENTS 
ISSUED JANUARY 19, 1892. 


Alarms and Signals :— 
Automatic Fire Alarm, G. 8. Tilton, 467,212. Filed Nov. 2, 1801. 
An alarm in which the circuit is held open by cords w run through 
the building and is closed by the burning asunder of such cords. 


Electric Railway Signal, W. F. Z. Desant, 467,478. Filed Sept. 26, 1890. 
An automatic kyen of electric block signals for railways. 


Dynamos and Motors :— 
Commutator, H. P. White, 467 215. Filed Feb. 13, 1891. 

An arrangement by which the path of the current is changed during the 
revolution of the commutator. 

Method of and Apparatas for Controlling Electric Motors and Genera- 
tors, C. T. Hutchinson, 467,230. Filed Nov. 11, 1890. 

A method of equalizing the work done by two or more motors. 
Commutator for Dynamo-Electric Machines and Motors, E. Thomson, 
467,818. Filed Jan. 31, 1891. 

A disc commutator having sector shaped contact surfaces with a wedge 
shaped brush engaging such surfaces. 

1 for Generators, E. W. Rice, Jr., 467,358. Filed May 2, 


Em a controller for the electromotive force regulator depend 
upoa the ‘output, of the machine, and set in action only at the Print of 
maximum output. 

Controlling Apparatus for Electric Motors, C. J.Van Depoele, 467,449. Filed 


Mar. 19, 189), 
A current and reversing apparatus for vehicles. 
ttc Reciprocating Pumping Engine, C. J. Van Depoele, 
40. ed Mar. 19, 1891. ee pag 
3 pump electrically operated on the principle of the sole- 


1115 Electric Engine, C. J. Van Depoele, 467,451. Filed July 10, 


Galvanic and Thermo-Electric Batteries: 
B Zine, C. B. Schoenmehl, 467,239. Filed Apr. 26, 1891. 
A self-amalgamating zinc rod for batteries. 
Electric Battery, O. B. Schoenmehl, 467,240. Filed Apr. 28. 1891. 
Galvanic Batt F. Gendron, 467,372. Filed May 14, 1891. 
A battery in i the output is automatically regulated according to the 


E 
467,450 


g a Jor Incandescent Electric Lamps, P. Hickley, 467,160. Filed Aug. 
i 0 

A filament composed of a carbonized root of the rice plant. 
Electric Arc Lamp, J. Riedel, 467,199. Filed May , 1891. 

An arc lamp in w the arc is formed ata point of uniform height and 
regulated by means of movable carbon holders. 
Incandescent Klectric Lamp, C. H. Wilkins, 467,270, Filed June 19, 1890. 

Employs a helical carbon wound about a conical reflector in the interior 


of the lam 
Electric Lamp, J. L. Ourtiss, 467,276. Filed July %4, 1891. 


Kamp and Appurtenances :— 
A a 


p. 
Incandescent 

Claim 1 follows: 

An electric motor provided with a socket at one end adapted to receive an 
incandescent lamp, and electrodes at the other adap to fit the lamp 
socket, and electrical conductors from said electrodes to said lamp. 

Metal-Working :— 
Process of nlectric Metal. Working, H. Lemp and W. 8. Moody, 467,238. 
Filed Apr. 23, 1801. 

Provides means for correcting the tendency to localization of effects pro- 
duced by two electric currents flowing at an angle through the same Sond act: 
ing medium. 

Miscellaneous :— 
Automatic Damper-ControUer, F. E. Chatard, 467,158. Filed May 5, 1801. 
A thermostatic device for automatically controlling the damper of a 
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Electric Elevator, N. P. Otis and R. C. Smith, 467,192. Filed July 31, 1891. 
Automatic controlling device for the motor o an elevator. 
Rubbing, Potishing and Sandpapering Machine, H. C. Strobel, 467,209. 
Filed July 10, 1891. 
A sandpapering machine by an electric motor. 
Liquid Rheostat, H. Lemp, 467,285. March 22, 1889. 
1 Cut-Of Jor Das Burners, J. E. Hogan, 467,287. Filed Apr. 2, 


Provides a su rote. means ob curses of the flow of gas in case the 
efto 
Rheostat, C. Wil 467 888. Filed Sept. 30, 1301. 
A rheostat in which the collecting sectors are each of the samo area as the 
cross section of the resistance material required at the plane of the sector. 
ytical Plant, O. Stalmann, 467,380. Filed June 8, 1801. 
Claim 1 follows: 
An electrode consisting of a plate of refined material and a of crude 
material with insulating 


interposed between plates and 

metallic connection between said plates. 
Electric Lock, F. 8. Holmes, 407 Filed Feb. 3, 1801 

A lock which may be y controlled at any given point of a station 
Electrolytical Process and Apparatus for ng said 
O. Stalmann, 467,484. Filed Oct. 1, 1800. 

Similar to No. 467,350. 

Railways and Appliances :— 
ey for Electric Railways, E. R. Harding, 467,250. Filed Jan. 8, 1991. 

A trolley provided with a spring which is automatically relieved of 
in the event of the trolley jumping from the conductor. 
Electric Railway-Brake, E. Verstraete, 467,259. Filed Aug. 8, 1890. 

An electric brake for steam rail 


ways. 
Electromagnetic Brake, H. E. Walter, 467,243. Filed Apr. 3, 1891. 
A car brake y C action upon me Tala of ine 
Electric Railway, C. J. Van Depoele, 467,448. Filed June 22, 1885. 
An overhead trolley railway system. 
Telephones and Apparatus:— 
older for Telep Receivers. R. Dent, 467,100. Filed Apr. 18, 1801. 


THE ATHENS, GA., ROAD AND ITS YOUNG SUPERINTENDENT. 


Mr. J. T. Voss, the general manager of the electric road of the 
Athens, Ga., Railway Co., has recently written the Detroit 
Electrical Works the following letter : 


In reply to yours of the 18th inst. 
‘s tandard Electric Railway System,“ which 
ring and Construction Co., of Philadelph 
our 80 h. p. motors and one 80,000 watt dynamo, would say that we are well 
leased the equipments, and are satisfied that we are operating our motors 
per cent. . han any other system now in use. 

We have very little trouble or with the bevel gear, in fact there 
is no trouble with it when the friction co are kept well adjusted, which is 
very simply and easily done. And as to the dynamo, it has not caused us one 
minute's delay or one cent of expense. As to the whole equipment, we find it to 

the simplest and easiest to keep in repair of any of the systems that I have 


inspected. 
I have a son 19 years old who has of all the cars and motors, and he 
them in thorough ropar ; we never have lost as much as a day's service 
with any one motor, and all the experience he has ever had in electrical work 


the Detroit Electrical Works. 
ou furnished the Equitable En- 
for our line here, consisting of 


ever 


was with your men while here setting up our machinery, while with otber sys- 
„ high salaried expert to keep the machinery in 
0 


er. 
I claim that we have got the best equipped road anywhere, to my knowledge. 
Our cars make less noise and run smoother than thoee of any other system that 
I have ever inspected. I have been in the street railway business for some 12 
years, and last year, before we began to make any change in our line here, I 
made a tour of on of the different systems, ming, to Macon, Ga., from 
there to Atlanta, Chattanooga, Nashville, Louisville, 
Jersey City, and also Washington, D. O. I tecame utterly d 
motors to one car, apa more especially when I went to the re 
The single motor geared direct to each axle, cannot be beat anywhere, and 
. We would be glad at any time to show any one our 
system here. 


FRASER & CHALMERS TO USE ELECTRICITY IN THEIR SHOPS. 


MESSRS. FRASER & CHALMERS, of Chicago, IIL, the great 
manufacturers of mining machinery and steam engines, have now 
shown their readiness to recognize the merits of electricity as a 
power transmitter and are about to fit up the foundry and boiler 
shop and the pattern shop in their Twelfth street works with an 
electric power plant. This plant will consist of two 80 kilowatt 
generators, one 25 h. p. motor, eight 10 h. p. and eight 5 h. p. 
motors, distributed throughout the various buildings. The gen- 
erators and motors will wound for a pressura of 250 volts. 
One advantage which is expected to be derived from the use of 
this potential is that while the electromotive force on the motor 
circuits will be kept down below any possible danger mark, yet 
by connecting two dynamos in series a pressure of 500 volts will 
be obtained, which will permit of testing the various electrical 
mining machines, the motors for which are usually wound for 
this higher ee 

Messrs. Fraser & Chalmers have had this plant under con- 
sideration for several months, and the competition among the 
various motor companies has been keen. The C. & C., Edison, 
Thomson-Houston, Eddy, Mather, Brush, Westinghouse and 
several others, eleven in all, submitted estimates. To the C. & 
C.“ Electric Motor Company was awarded the prize in the shape 
of the contract for this installation. 

It is understood that part of the plant is to be in running order 
within 60 days and the entire installation is to be completed within 
90 days. The plant will be one of the largest as yet installed for 
general power p , and will afford an excellent demonstra- 
tion of the a-ivantages of electricity under conditions such as exist 
in Messrs. Fraser & Chalmers’ wor 
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TRADE NOTES AND NOVELTIES 
AND MECHANICAL DEPARTMENT. 


Advertising is the magnet and trade the arma- 
ture tt draws. 


THE GOUBERT “WATER-TUBE” FEED WATER 
HEATER. 
THE accompanying illustrations show the latest construction 
of the Goubert water-tube ” feed water heater. It is essentially 


composed of two cast iron water chambers connected ther by 
a cluster of seamless drawn brass tubes, rigidly sec at their 
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Figs. 1 AND 2.—GOUBERT ‘‘ WATER TUBE ” FEED WATER HEATER, 


ends to the tube-plates by means of a roller tube expander in the 
same manner that boiler tubes are connected to the heads. These 
are the only parts of the heater under boiler pressure. 

The lower water chamber rests on legs on the floor while the 
upper water chamber is free to move vertically as the tubes ex- 
pand or contract. The tubes are surrounded by a cast iron shell 
provided with inlet and outlet nozzles, to which are connected the 
exhaust pipes. This shell is bolted to the lower water chamber, 
but is free to expand independently of the tubes, its only connec- 
tion at the top with the upper tube plate being made by means of 
a flexible corrugated copper expansion plate. This serves to close 
up the space between the upper tube-plate and the shell, and has 
no pressure to withstand but that of the exhaust steam, although 
it is protected and backed up in such a manner as to easily resist 
any pressure that may come upon it. At the extremes of tem- 
r expansion joint never has to 
spring more than three sixty-fourths of an inch either way, and 
is practically indestructible. 
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The water inlet and outlet pipes are made to project inside of 
the water-chambers, and opposite them are p dish-shaped 
deflections to promote the separation of scum and sediment. 
irri and mud blows, and also a hand-hole are provided for 
cleaning. 

Among the advan claimed for this heater are the follow- 
ing: The tubes are of brass, are free to expand; the pressure be- 
ing from the inside they cannot collapse, neither can they leak at 
the ends, as the greater the pressure the tighter they become. 
By simply removing the head all the tubes can be easily cleaned. 
The area for the passage of steam between the tubes is from eight 
to sixteen times as large as that of the exhaust pipe, and con- 
sequently it cannot cause back pressure. The water, being 
divided up into smal] columns and in immediate contact with the 
heating surface, is quickly heated to the highest point. 

This heater is manufactured solely by The Goubert Manufactur- 
ing Company, 32 Cortlandt street, New York. 


PARTRICK & CARTER CO.’S HOTEL FIRE-ALARM 
SYSTEM. 


THE practice of connecting up a number of electric 
gongs in series having been found unsatisfactory in a number of 
instances, on account of the mutual dependence of all parts of 
the system upon each other, Partrick & Carter Co., of 125 South 
Secondsstreet, Philadelphia, have devised the independent arrange- 
ment shown in the accompanying illustration. The a tus 
consists of electric bells having gongs of from 6 to 10 inches 
mounted on a paaa base, newts a locked box attached for 
holding two cells of dry battery and an automatic drop. These 
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drops are connected in series to their respective boxes in the halls 
and pushes in the office. This fire-alarm system has no connec- 
tion whatever with the working of the annunciator, and does not 
in any way interfere with the working of the combination re- 
turn call bells in the rooms. Upon pressing of the fire-alarm 
buttons, the drops in the various boxes in the series, or floor, oper- 
ate and close the local circuit to their respective bells and batter- 
ies, each bell having its own battery and being entirely independ- 
ent. The bells will continue to ring until reset. In each hall are 
placed small alarm boxes containing a push-button and provided 
with a very thin glass front, while a card of directions is plaoed 
in a conspicuous place, reading, In case of fire break glass and 
push the button.“ The pushing of any one button on any floor. 
will cause all the bells on that floor to ring Sennen until 
stopped by resetting the automatic drop in the bell box, and with- 
out the intervention of the office battery. 

The company guarantee a number of important advantages 
for their system. 
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THE TERROR INDUCTION COIL. 


Nxxr to the galvanic battery as a source of current there is 
scarcely a single piece of apparatus more valuable and instructive 
than the induction coil. hile permitting of the demonstration 
of luminous, heat and other effects it brings clearly before the 
student the great principles involving the action of magneto in- 
duction as employed in nearly all modern dynamo electric ma- 
chinery and especially in alternate current transformers of which 
it is a special type. 

The ‘‘ Terror” induction coil which is illustrated in the accom- 
panying engraving is constructed on scientific principles, and of 


THE TERROR INDUCTION COIL. 


materials best suited to secure a high degree of efficiency. The 
primary coil has a resistance of 0.7 ohm, and the secondary, 
which consists of many thousand turns of No. 35 wire, has a re- 
sistance of about 1,100 ohms. The insulation throughout is care- 
fully attended to, so that the coil will stand a high electric pres- 
sure without injury. The automatic break is substantially con- 
structed, and the condenser is made of such size as is found by 
experiment to give the best results. The coil has nicely polished, 
hard rubber ends, and is mounted on a polished base of the 
same material. 

Among the numerous experiments which can be performed by 
means of this coil we may mention the following: Divergence of 
the spark towards a flame; sparking over finely divided metal; 
ignition of hydrogen gas and explosion of gunpowder, etc. To 


these must be added the beautiful luminous effects which can be 


obtained by the aid of vacuum or Geissler tubes, which constitute 
@ never ceasing source of pleasure and instruction. The Blakeney 
Electric Co., of 481 Broadway, Brooklyn, N. Y., furnish for $5 a 
Terror“ coil giving a M inch spark, 1 cell of electropoion bat- 
tery, 1 six-inch Geissler tube, uranium glass, and a full set of ac- 
cessories. 


A NEW BUNNELL CATALOGUE. 


J. H. BUNNELL & Co. have just issued a new edition of their 
catalogue, for 1892, No. 12. It is a fine trade publication of no 
fewer than 224 pages, and the contents are so numerous that the 
heads under which they fall make up nearly 700 titles in the in- 
dex. This fact alone speaks volumes for the scope of the electri- 
cal industry as represented by this bouse, but it must be men- 
tioned that even then the catalogue is not as complete as the firm 
would like it to be, as many of their lines of electric railway, 
electric light and other supplies have been omitted. The omissions 
will be supplied in a special supplement at some future time, but 
meanwhile the catalogue serves most admirably for any and all of 
the different branches of supply trade. The articles shown and 
enumerated range from the famous Bunnell key, which literally 
swept the country when it made its appearance, down to the Ries 
incandescent lamp socket, the latest novelty of importance in the 
lighting field. Altogether the catalogue is a very useful—in fact, 
indispensable—book of reference for all who have to purchase 
electrical goods. 


PERFORMANCE OF THE JOHNSON SWITCH. 


OnE of the most interesting articles in the current issue of THE 
ELECTRICAL ENGINEER is that by Mr. E. H. Johnson, president of 
the Interior Conduit & Insulation Co., on his switch for electric 
light and power work. Mr. Johnson, with wonted force and 
clearness, describes the principles and features of the device, It 
may be added here that the switch has been under some very 
severe tests, with highly satisfactory results. One of these took 
place last week in the Edison Building, Broad street, where the 
offices of the Interior Co. are located. The building is connected 
with the down town Edison station, and has a new plant of its 
own, and the test was made on the street current. The switch 
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was loaded with 170 anfperes at 125 volts, and took the swift 
changes serenely. The rapid throwing on and off of the load was 
noticed at the station, which had not been apprised, and thinking 
it might perhaps be a short circuit on their underground system 
they immediately raised the voltage to 140 to burn it out. But the 
switch went through the ordeal very gracefully, and being ‘ indes- 
tructible“ is still there for a long career of ulness. The fact 
that a 50 or 100 ampere switch can thus be got down to so minute 
a size shows more than anything else the immense advance that 
is being made in this important department of station and build- 
ing appliances. 


IMPORTANT SHORT RAILWAY CONTRACTS. 


THE Short Electric Railway Company have been fortunate in 
securing from the Minneapolis Street Railway Co. an order for 
their entire spring requirements. It will be remembered that 
this road is one of the largest in the country, operating about an 
equal number of Thomson-Houston and Sp e equipments. In 
the extensions to be made this spring, the ane ee Company 
found it necessary to purchase 120 motors, and e a careful in- 
vestigation of the latest types of motors as made by the leading 
electrical companies, finally selecting the Short gearless motor as 
embodying all the best features for modern electric railway prac- 
tice. The motors are to be in operation by April. 

The Consolidated Street Railway Co., of Grand Rapids, Mich., 
have just placed an order with the Short Electric Railway Com- 

ny for twenty 40h. p. gearless equipments to be used on their 
ines, which are being changed over to electricity. This contract 
was made after very careful personal investigation of all the 
leading systems by the general manager of the copes. Mr. J. 
R. Chapman, and is significant as showing in what direction en- 
gineers and practical street railway men are looking for the most 
improved railway practice. 


THE MOSHER ARC LAMP. 


THE accompanying illustrations show the Mosher arc lamp de- 
signed for direct or alternating current incandescent circuits. It 
is the result of over two years’ practical test and use, and, as now 
constructed, possesses many novel and economic features. In its 
construction all clockwork is dispensed with. It is provided with 
a switch and cut-out so that when the carbons burn out, the lamp 
will be automatically cut out of circuit. 

These lamps can be used singly on any voltage of from 50 to 
125, or can be run in series of 2, on a circuit of 100 and 125 volts, 
and 2,8 or 4, ona 220 volt circuit, or in series of 5 to 10 on a 500 
volt circuit. They can be adjusted so as to pass from 8 to 10 am- 


Fics. 1 AND 2.—MOSHER ARC LAMPS. 


res each, and to yield from 500 to 2,500 or more candle power. 

hey are made in two sizes; one 42 inches in length, which re- 
ceives a pair of ordinary length carbons; the other is 52 inches 
long and will receive 244¢ inches of carbon and burn all night. 
The carbon holders are made to receive carbons varying in sizes 
from to 5g, and the length of the arc is easily adjusted by 
means of a regulating screw at the lower end of the spring. 

The resistance, composed of fine braided wire, is enclosed in 
the case at the top of the lamp, or may be located at any conveni- 
ent place away from the lamp, and is also adjustable. 

The lamp is so constructed that a weather hood is unneces- 
sary. 


— — el 
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NEW SOMOFF LAMPS. 


Mr. J. L. Somorr, of No. 1 Ann street, this city, is out with 
the second p of his lamp catalogue, which contains a number 
of styles of novel incandescent lamps of low voltage. The de- 
mand for such lamps, he says, is steadily growing, and the after- 
Christmas trade is as brisk as it was in December. 

In the accompanying illustrations, Fig. 1 is one of the 
“Prism” lamps. Mounted upon a chandelier and lighted, they 
produce the most beautiful display of rainbow colors, the effect 


being incomparably superior to that of the prisms suspended from 


a gas chandelier. 

A “Torch” lamp, Fig. 2, wus designed by Mr. Somoff for pur- 
poses of theatrical display, etc. It has four lenses fused on the 
outside, all the surface around them being frosted. The effect of 
this combination of a true spheroidal form of the globe with frost- 
ing and lenses is to project the light in the form of four condensed 
beams. During December 450 of these lamps were used upon 
European stages in the production of the opera Robert le Diable.“ 
They were mounted on torches, containing small storage batteries. 
Little vane» at the bases of the lamps revolved the lamps with the 
least motion of the air, the beams of light striking in every 
direction. 

Fig. 3 shows a miniature wall bracket, one-third actual size. 
Until lately, there have been no brackets on the market suitable 
for miniature lamps, aud it has been found difficult to place them, 
especially when intended for artistic display, in a way that insures 
the best effect. This cheap bracket is simple, neat and effective. 
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wheel for Gold King Electric Plant, Telluride, Colorado; one 8 
ft. wheel, for running electric transmission plant, Consolidated 
Mining Oo., Belmont, Telluride, Colo.; two motors to De Beers 
Mining Co., Transvaal, S. Africa; one 8 foot wheel for running 
a silver mill, at Lewis, Nevada; one 5 ft. wheel, to Porte Cortez, 
Honduras; four 54 ft. double nozzle wheels, for an electric light 
station, at Santa Anna, San Salvador, C. A., to operate under 60 
ft. head; one 6 ft tripple nozzle wheel, for Santa Anna Water 
Works, San Salvador, C. A.; one motor and one 6 ft. special wheel 
to Nica C. A.;: one motor to Ricaurate, Salvador, C. A.; one 
motor for Coffee Plantation, Esperanza, Guatemala; one motor 
to Callao, Peru; one ig ea special wheel, and one 8 ft. special 
wheel for St. John Del Rey Mining Co., Brazil; two 54¢ ft. wheels 
for running an electric light plant in Japan: one 11 ft. wheel, one 
8 ft. wheel, one 14g ft. wheel, and six 85 ft. wheels to the Co- 
lumbia River Paper Mills, La Camas, Washington. 


WITH MERCHANT & CO.“ s BROWNIES. 


Some months ago the metal firm of Merchant & Co., of Phila- 
delphia, issued a most dainty illustrated brochure in which, with 
the aid of a clever artist, they depicted the Brownies using their 
various productions in wire, solders, rolled metal, roofing, venti- 
lators. etc. They have now followed that up by a very pretty 
New Year companion piece, in which they associate their products 
and the Brownies with the Chicago World's Fair. It is a skillful 
handling of the subject and some of the pictures are at once hum- 
orous and beautiful. At the outset we see the Brownies of all 


SoMOFF INCANDESCENT LAMPS AND SOCKET. 


Fig. 4 is an antiseptic surgical lamp which a year ago came 
into very extensive use by physicians. It is made wholly of 
glass; the t surrounding the filament of crystal, and the rest, 
serving as dle, of opaque, milk-white glass. Any uncleanli- 
ness can thus easily be seen and readily removed. 

Mr. Somoff has also a number of novel and artistic forms of 
lamps for a variety of purposes. 


LONG-DISTANCE ELECTRIC POWER TRANSMISSION—A 
CORRECTION. 


In the article on Long Distance Transmission of Power by 
Electricity” by Mr. Francis R. Hart, which appeared in our 
issue of January 18th, a slight error, due to the engraver, was 
made in the chart accompanying the paper, on page 43. The per- 
centages marked on the upper left-hand side of this diagram 
should be made to read in the reverse order from that in which 
they appear; that is to say, as 20 per cent., 10 per cent. and 5 per 
cent., becinging from the left. | 


PELTON WATER WHEELS. 


THE Pelton Water Wheel Co. report the following recent sales 
of their water wheels and motors: Four motors to the London 
Hydraulic Power Co., to operate under 750 Ibs, pressure; two mo- 
tors to the Candelaria Mining Co., Mexico, to run electric gen- 
erators, under 1100ft. head, for a Thomson-Van Depoele drilling 
plant ; one 4 ft. wheel and one motor, to run machinery at Hack- 
berry Mines, Arizona, under 1200 ft. head; four 344 ft. double 
nozzle wheels and one 6 ft. triple nozzle wheel to tun under 24 ft. 
head, for Limon Electric Plant, Salvador, C. A.; one 4 ft. wheel 
to Georgia Marble Co.; three 8 ft. wheels for Anaconda Smelting 
Co.; two motors for Backus & Johnson, Lima, Peru; one 6 ft. 


nations heading for the Fair, and all their adventures, misadven- 
tures and amusements are mixed up in a Gilbertian manner with 
cornices, roofing. babbitt, fuse wires and pipe, until one awakes 
to the enormous possibilities of what we may term industrial 
comic opera. One is loathe to part with the charming ballerina 
whose acquaintance is made in the opening pages, she is so alto- 
gether gay and graceful, but we live in hopes of meeting her 
again through the kindly offices of Merchant & Co., to whom 
and to whose artist we beg to tender the assurance of our most 
distinguished admiration. ; 


QUICK WORK ON LAVA INSULATORS. 


. AN order was received at Wednesday noon, Jan. 20, by the D. 
M. Steward Mfg. Co., Chattanooga, Tenn., from the Standard 
Electric Co., of Chicago, for 5,000 of their lava insulators. By 
Wednesday night the entire lot was turned out. The pieces were 
hardened on Thursday, and the whole order was shipped on Fri- 
day morning. There is very often a sudden need for insulators 
such as small bushings, washers, etc., and manufacturers of 
lamps and other apparatus will certainly find it worth their 
while to avail themselves of such facilities. 


Pror H. T. Bovey, of McGill University, Montreal, has been 
in New York during January, with Mrs. Bovey, a guest of 
Prof. Egleston, of Columbia College, at the latter's residence in 
Washington Square. Manv New York electricians who met him 
during the Electric Light Convention. have been glad of an op- 
portunity thus to see him again. While in this city Prof. Bovey 
was quite busy on work connected with the new buildings and 
equipment which will go farto make McGill one of the very first 
seats of learning on this continent. 


138 
IMPROVEMENT IN BALL COMPOUND ENGINES. 


THE accompanying diagrams were taken from a 250 h. p. 
cross-compound engine just installed in the station of the Edison 
Electric Illuminatin mpany of Paterson, N. J. The engine 
was designed and built by the Ball & Wood Co., at their Elizabeth- 
port shops, and embodies some new features in the arrangement 


hmpreved Ball Compound I 
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of low pressure valves. The steam chest of this cylinder is placed 
directly underneath, and contains two valves, both of which are 
double poren, giving large and direct ports with very small clear- 
ance. e di ms speak for themselves as to the efficiency of 
this arrangement. The dimensions of cylinders are as follows: 
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high pressure 16 in. dia. x 16 in. stroke ; low pressure, 25 in. dia. 
x 16 in. stroke ; speed, 220 revolutions. 

Fig. 1 is a reproduction of cards from high pressure cylinder, 
and Fig. 2 simultaneous cards from low pressure cylinder. Fig. 
8 represents a combination of the cards, showing their relation to 
each other and the measure of loss between the cylinders up to 


o = 16 and 28 by! 
Ree. 220 Totas l. M. . 206.00 


point of cut-off. In Fig. 4 the cards from both cylinders are re- 
ferred to the low pressure cylinder in the usual manner, and show 
the efficiency of the system. The theoretic expansion and com- 
ression curves are shown in dotted lines. No tests of economy 
ave yet been made, but the very small losses between the cylin- 
ders and in back pressure promise an excellent showing. 
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This engine being the first of its kind, and not having been 
tested at the works for lack of time, considerable interest was 
manifested in its start, and quite a number of people assembled 
to witness its first move. 


THE AMERICAN EECTRICAL Works, of Providence, and the 
Eugene F. Phillips Electrical Works, of Montreal, have just issued 
a very pretty calendar for 1892. It has an ornamental design of 
the world enveloped in lightning clouds, with a pole line reaching 
out 7 the distant background. At the bottom is a large- 
num 
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THE SOUTHERN ELECTRIC COMPANY. 


THE Southern Electric Company of Baltimore, Md., is nearly 
ready to A2 on the market a number of specialties which bid 
fair to make great changes in the method of wiring buildings for 
incandescent lighting and also in the apparatus for handling 
them. These devices have been carefully worked out by the elec- 
trician of the company. Mr. Painter, under the direction of Mr. 
J. F. Morrison, the president of the company, and when the de- 
tails are made known as to how 10 chandeliers of 14 lights can 
be controlled from a little plate of less than one foot square 
(which is only a small part of what has been accomplished) the 
market may well consider itself treated to something entirely 
new. 

The Southern Electric Company has been somewhat delayed 
in getting out these new specialties through being pushed with 
contract work. Besides these features the company is doing an 
enormous business in wire, of which it claims to have sold during 
the past few months more than any other one electrical supply 
house in the United States. This is a pretty big claim, but the 
Southern is ready to back it by showing its hand. 


NEW ENGLAND NOTES. 


TELEPHONES AND THE NEW RECIPROCITY TREATIES.— 
Owing to the favorable nature of the new trade reciprocity 
treaties, the outlook for the introduction of electrical goods in 
the West Indian Islands, and various countries of the Spanish 
Main is excellent. Mr. James H. Howard, general manager of 
the Tropical American Telephone Co. has, with his usual vigilance, 
prepared for the situation and now has agencies and supply de- 
pots established in Barbadoes, Jamaica, Cuba, Porto Rico, &c. 
He is also making arrangements, it is said, to represent the Hun- 
ning long distance transmitter, Bell & Blake sets and Gower-Bell 
sets, of the Consolidated Telephone Maintenance & Construction 
Co. of London, for the tropical field. Mr. Howard in a recent 
conversation said that he had been allowed three more patents on 
telephone transmitters and magneto call bells, which will enable 
the company in March, 1898, to offer the public a complete set of 
pore line telephone instruments, the transmitters of which will 

entirely different from present forms and will be free from 
any interference with Blake, Berliner or Hunning. He says that 
the expired claims on Edison’s, Blake’s and other telephones 
open the field in a variety of ways, especially Edison’s English 

tent 2909 of 1877 which expired July 30, 1891. Mr. Howard 
urnishes the following suggestive little list, from which he seems 
to derive considerable comfort: Bell’s original patent of 1876 ex- 
pires March 7, 1898 ; Blake’s English patent 229 of 1879 expires 
Jan. 20, 1898; Hunning's 8647 of 1878 expires Sept. 16, 1893 and 
Crossley's, 412 of 1879, expires Feby. 1, 1893. 


THE EDDY ELECTRIC MANUFACTURING COMPANY, of Windsor, 
Conn., have such a great demand for their automatic motors and 
other electrical apparatus, in the vicinity of Boston, that they 
bave decided to open a branch office in that city. They have 
accordingly secured convenient quarters at 39 Oliver street, and 
have appointed Mr. Edwin R. Gilbert as manager, who will be 
pa to furnish all information regarding dy namos and motors. 

r. Gilbert has had an excellent experience both in the factory 
and in the selling department, and celebrated his appointment to 
the Boston office by selling a motor within fifteen minutes after 
his arrival in the city. Doubtless Eddy motors will become more 
popular than everin the East, and Mr. Gilbert gives every promise 
of being a keen competitor for business. 


THE Dow ADJUSTABLE LIGHT COMPANY, of 809 Washington 
street, Boston, are kept busy supplying the demand for their new 
adjustable incandescent light balls. This is a device by which 
lamps hung on cord can be raised or lowered to any desired height 
by coiling up the cord inside of a hollow ball. The device works 
perfectly, and there are no complicated parts to get out of order. 
The ball is made of metal, and contains a spring cylinder u 
which runs the cord, allowing the light to be raised or pa to 
ne desired position, being operated in the same way as a curtain 

ture. 


THE MATHER ELECTRIC COMPANY, of Manchester, Conn., have 
recently contracted with the Val. Blatz Brewing Company, of 
Milwaukee, Wis., to equip their new works with electrical power 
apparatus consisting of about 850 b. p. of generators and 400 h. p. 
of motors, the generators being 175 h. p. each, dnd the motors 
ranging in size from 10 to 50 h. p. This is probably the largest 
isolated electric power plant ever contracted for,and Mr. F. A. 
Baux, the Chicago manager of the Mather Company, has the 
den of sharing the triumph with Mr. Julius Andrae of Mil- 
waukee. 


tw” Departmental items of Electric Light, Electric 
Railways, Electric Power, Telegraph, Telephone, 
New Hotels, New Buildings, Apparatus Wanted, 
Miscellaneous, etc., will be found in the advertising 


pages. 
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THE BELL TELEPHONE CO., OF PHILADELPHIA— 
ITS NEW PLANT. 


i 
HE city of Philadelphia can fairly claim to 
| possess a telephone exchange and a system of 
line construction and distribution remarkable 


for completeness of design and thoroughness 
of execution, The scope of the work, un- 
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occupied by the telephone service—an entire new outfit of 
station apparatus and a system of underground conduct- 
ors; but included also an amplification of the whole plan 
sufficient to provide for the growth of twenty years to 
come. No less a sum than $750,000 has been ex- 
pended in the new work. The directors and officers of 
the company went about their plans and work in a large- 
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Fias. 1 AND 2.—BUILDING OF THE BELL TELEPHONE Co., PHILADELPHIA, AND ONE OF THE DISTRIBUTING POLES. 


dertaken: some four years ago by the telephone company, minded way, and uponspecificationsand estimates thorough- 
included not only a central station building—to be wholly going! and ample enough to secure a plant that should not 
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only be permanent but should embrace such devices and 
methods as had proved their value in the past as well as 
newer features adapted to promote convenience, safety 
and efficiency in the operations of the service. 


THE NEW BUILDING. 


Some readers will recall the former exchange and offices 
in the Wood Building, at Fourth and Chestnut streets, 
with roof fixtures and the asual mass of overhead wires, 
like cobwebs across the sky. At 406 Market street, extend- 
ing through to Merchant street in the rear, and but a short 
distance away, may now be seen the new building, with 
no external indication of the entrance of any wires. It is 
a handsome structure, of iron, brick and terra-cotta, and 
has been carefully planned for commodiousness and the 
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steam plant and a workshop. On the first floor, about 3 
feet above the ground level, are located the connecting 
board and protectors, offices for the superintendent, chief 
inspector, chief of construction, and chief of reconstruo- 
tion, the supply department, and a public pay station, with 
long-distance service. The executive offices are assigned 
to the second floor, together with accommodations for the 
clerical and accounting departments. Here are found the 
rooms of the general manager, treasurer and cashier. Part 
of the third floor is given tothe technical department— 
electricians and draughtsmen. The remaining portion will 
include the meeting-room of the Board of Directors of the 
Bell ‘Telephone Company of Philadelphia, and the execu- 
tive and clerical offices of the Delaware and Atlantic 
Tele a and Telephone Company. The top floor is de- 
voted wholly to the operating department. 


Fic, 8.—CAaBLE VAULT. 


admission of anp light. The view given herewith, 
Fig. 1, is of the Market street facade, which is precisel 
similar to that on Merchant street. The und space is 
117 feet by 35 fcet and 6 inches. The total height of the 
building is upwards of 80 feet. Unusually high ceilings 
are therefore a forded for the four floors above ground. 
In our illustration it will be observed how far the tele- 
pore building towers above its four and five-story neigh- 
ors. The height, between floor and ceiling, of the 
ground 15 is 18 feet; of the second and third 16 feet, 
and of the fourth 23 feet. The construction is of a very 
gubstantial character and fireproof throughout. The cost 
of the lot and building, including boilers and steam-heat- 
ing plant, ready for the introduction of cables and electri- 
cal apparatus was $175,000. The basement is occupied for 
the entrance of cables from the street conduits, by the 


UNDERGROUND CABLES. 


All of the 3,500 subscribers’ lines now in use are in un- 
derground cables to a considerable distance from the Ex- 
change, some of the cables extending two miles. The 
conduits and cables now cover practically all points within 
the city proper, that is, from Vine to South streets and 
from the Delaware to the Schuylkill rivers ; beyond which 
district pole lines continue circuits to more distant sub- 
scribers. The cables are, uniformly, 2 inches in diameter 
and contain each 110 No. 18 (B. & S. gauge) copper wires 
twisted in pairs and laid up spirally. The wires have an 
insulating covering of dry paper. The covering pipe is of 
lead, with three per cent. of tin, and weighs 3.5 pounds 
per foot. These cables have all been made by the Electric 
Cable Construction and Maintenance Co., of Philadelphia. 
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Their adoption for the entire system has been the result of 
3 and satisfactory trial by the Telephone Com- 
pany. Their low inductive capacity is noteworthy, namely: 
.07 to .08 microfarads per mile, as shown by many and oft- 
repeated tests. They are drawn into ducts 3} inches in 
diameter. The ducts are first filled with a plastic compo- 
sition impervious to water and 5 Through devices 
employed in drawing in the cable the plastic material is 
partially drawn out of the duct, the portion remaining 
thus forming a complete envelope for the cable and entirely 
filling the space between the lead pipe and the duct. Iron, 
indurated fibre and creosoted wood have each been used 
as material for the ducts ; the latter, however, has been 
found most satisfactory and is chiefly employed in all the 
more recent work. The ducts are made of square timber 
preferably of white pine—in lengths of eight feet, and are 
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tem adopted. From a manhole adjacent to a distributing 
point, a smaller cable, having smaller conductors but of 
precisely the same type and construction as the main cable 
to which it is jointed, is led a short distance through a 
conduit to a distributing pole set at the curb and about 
midway of a street block in one of the intermediate al- 
leys. By overhead wires from the pole, convenient access 
is had to the roofs or windows of all buildings in the 
block. One of these poles is shown in Fig. 2, page 129. They 
are about 90 feet high. Thefcable is run up the pole to the 
platform and terminal box, as shown in the illustration, 
protected for some twelve feet above the ground by an 
iron Pipe. The particular pole shown provides for twelve 
wires from each cross-arm—316 in all, or for 108 metallic 
circuits. 

As before stated the conduit system occupies the terri- 


— 


Fic. 4.—CONNECTING AND PROTECTOR BOARD. 


thoroughly creosoted, 12 pounds of dead oil of coal-tar 
being absorbed to the cubic foot. Manholes are located at 
street intersections, usually about 500 feet apart—in some 
instances much closer—for convenience in drawing in 
cables, making splices, etc., and vary greatly in size, ac- 
cording to circumstances. The largest, on Market street, 
where the number of ducts ranges from 90 to 130, are 10 
feet square and from 8 to 10 feet deep, affording space 
equal to a moderate-sized room. The smallest of these 
manholes are 3 by 4 feet and from 4 to 6 feet deep, located 
in small streets or alleys, near the bases of the distributing 
les. 

The street plan of Philadelphia—almost entirely rec- 
tangular and including a series of narrow streets, lanes or 
alleys, ranning midway between the principal streets east 
and west—affords special facility for the distributing sys- 


tory embraced in the old city proper, between the Dela- 
ware and Schuylkill rivers and Vine and South streets, in 
which portion of the city are located about five-sixths of 
all the subscribers to the Exchange. The plan of the sys- 
tem somewhat resembles in outline a tree, the trunk being 
on Market street, the principal limbs on each alternate 
street north and south, and the branches leading from there 
east and west, through small streets, to reach the poles lo- 
cated near the centres of the blocks. 

The extent of the underground work accomplished up 
to January 13, 1892, is shown by the following table : 


Feet. Miles. 
Conduit laiſſwſwſiſdſʒcʒñʒ¹ſʒ¹³ſʒʒn . 91,148 17.26 
/ ˙ww»ꝛ nann e 1,180,864 214.18 
Cable drawn iin 118,982 21.57 
Single conductor u.r T 12,410. 171 2,850.41 
s t in use 7,034,020 1,882.18 
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There are 199 large manholes and 124 smaller ones. The 
line construction has cost $493,000, something more than 
half of which sum was for the cables alone. 

The cables are all brought into the building through a 
vault under the sidewalk on Market street whence they 
are led through conduits into a trench-like pit running 
lengthwise of the basement and immediately under the 
position of the connecting board on the floor above. The 


Fia. 5.—PLUsH ELECTRIC PROTECTOR, CLOSED AND OPEN. 


illustration herewith Fig. 3, page 130, shows this arrange- 
ment so clearly that no further description is required. 


INTERIOR OF THE EXCHANGE, 


The principal apparatus on the first floor is the protector 
and connecting board, a view of which is given in Fig. 4, 
showing the long cabinet with glass doors, containing the 
protectors; and above it the arrangements for connecting, 
and for changing connections, between the protectors and 
the conductors leading to the switchboard on the top floor. A 
Plush electric protector is here interposed in the circuit of 
every line running into the Exchange. They are exposed 
to view and readily accessible to attendants, These very 
efficient protectors against heavy currents accidentally 
entering will be recognized as familiar acquaintances by 
1 readers who have seen them in use. The latest forin 
in which they are now made by the Electrio Proteotion 
Co., of Philadelphia, is seen in Fig. 5, closed and open. 
When actuated by an electric light or other too powerful 
current they make an absolute break of three inches in the 
circuit. The protector cabinet (Fig. 4) is arranged to re- 
ceive no less than 20,000 of these protectors; nearly 4,000 
being already in position. 

From the bars of the connecting board, near the ceil- 
ing of the first floor, connections are run to the fourth floor 
in lead-covered cables through iron pipes concealed from 
view between a wainscotting and the wall of the building. 
Between the ceiling of the third story and the floor of the 
fourth a space of several feet, sufficient to permit the en- 
trance of workmen, is provided, through which the cables 
are carried across the building, terminating immediately 
beneath the switchboard. Fig. 6 exhibits the operating 
room, with the switchboard—or table—on the right, look- 
ing toward Market street, and the circuit board on the left; 
an enlarged view of the latter being shown in Fig. 7. with 
Manager U. H. Balsley at his post. The switchboard is of 
a new and improved type, combining features never suc- 
cessfully attempted before—whereby 10,000 subscribers 
with metallic circuits can be brought within easy reach of 
each operator. 

The system is- the same as that employed in the old ex- 
change, adopted some 10 years ago, having two wires to 
each subscriber's station; one for calling on and calling off 
and the other for conversation, The apparatus, while im- 
proved in the main, embraces the general features of the 
system familiar to most of our readers as the “Law” 
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system. That system was very successfully employed in 
the telephone exchange operated by the Law Telephone 
Co. in New York, until a few years ago, and is used now 
in many other exchanges, particularly in those of the 
Southern Bell Telephone Co., which adopted it twelve 
years ago. When the telephone company determined to 
undertake the extensive building and construction des- 
cribed in this article, a careful consideration led them to 
refit with the same system. Much weight was given to 
the advantage that a subscriber, having both his indepen- 
dent line and constant access to a calling circuit, cannot be 
wholly shut off from Central” by failure of an operator 
to disconnect. 

The switchboard in the Philadelphia Exchange is re- 
markable for its compactness. Its length is 85 feet, and in 
that space it will serve until the number of subscribers 
lines reaches 6,000; each of its thirty sections contains 6,000 
sockets for subscribers’ connections. The sockets are con- 
structed for metallic circuits, double cords and plugs being 
provided for the subscribers’ lines. A similar board or 
table of 20 sections, when added, will provide for an in- 
crease to ten thousand lines. The subscribere’ lines are not 
yet actually worked on metallic circuits, but the switch- 

ard is connected up and used precisely as if eae were: 
that is to say, the return connections from the double cords 
of the switchboard are all bunched and connected toa 
common ground. Complete metallic circuits, through the 
twisted pairs of conductors in the underground cables, can 
be established at any time for any number of subscribers 
without changing or interfering with the switchboard. 
The compactness of the arrangement of the double con- 
tact sockets is a very striking feature; each of the half- 
sections of the cable containing 3,000 of them, arranged in 
blocks of 100 each—each block occupying a space on the 
table of but 34 by 28 inches. The brass strips in each 
socket are firmly imbedded in hard rubber, vulcanized 
after the insertion of the strips. The operation of vulcan- 
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Fig. 7.— CIRCUIT BOARD. 


izing the rubber sections with the metallic strips in posi- 
tion is regarded as a feat of some difficulty, and was said 
to be impracticable by rubber manufacturers. 

The circuit board, Fig. 7, is fitted with testing keys, for 
trying the continuity and electrical condition of circuits, 
spring jacks, with cords and double plugs for looping call- 
ing circuits, and with strap and pin switches for connect- 
ing the several sections of the operating table to calling 
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circuits as desired. On one end, at the right in the fig- 
ure, is a strap and pin switch for battery or dynamo 
connections for the call-bells. 

The manufacture and the setting up of the switchboard, 
protector board and other electrical apparatus have in- 
volved an expenditure of not less than $75,000. 

The switchboard and other electrical apparatus were 
practically completed some months ago, when the operat- 
ing department was transferred to the new building. The 
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tion and management of a telephone exchange in a great 
city are also simple and inexpensive, they would discover 
much to modify or remove that impression through a visit 
to the new headquarters in Market street, and an inspec- 
tion of the system now centering there. 


LIGHTING THE WORLD’S FAIR. 


PLANS adopted for lighting the buildings and grounds provide 
for 188,218 electric lamps, of which 6,766 are to be arc lamps of 


I 
PAS 


| l | | i 
wo wD wa T We. 


7 

i 

0 ee a 
1 yor — 
. 


Fia. 6.— OPERATING ROOM. 


executive offices have now been removed from the old 
quarters at Fourth and Chestnut streets, the entire service 
and administration being established under one roof again. 

The completion of this broadly 5 work by the 
Bell Telephone Company of Philadelphia reflects great 
credit upon the directors and officers of the company. 

If there still exist in Philadelphia any of that diminish- 
ing class of people who, perceiving that telephones are re- 
latively simple and inexpensive instruments to manufac- 
ture, are under an impression that the construction, opera- 


2,000 c. p. each, and 181,452 incandescent, 16 c. p. each. The elec- 
tric lighting will cost something like $1,500,000 and will be ten 
times as extensive as was employed at the Paris Exposition. The 
light and motive plant at the Exposition, it is estimated, will re- 
quire 26,000 h. p., of which 22,000 will be required for the electric 
plant. 


PROF. JAMES B. DE MOTTE, of the De Pauw University, Green- 
castle, Ind., lectured recently before the Montauk Club, Brooklyn, 
on Electricity, the Wizard of the Nineteenth Century.” 
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AMERICA’S PART IN THE DISCOVERY OF MAG- 
NETO-ELECTRICITY—A STUDY OF THE WORK 
OF FARADAY AND HENRY.—IV. 

BY 
IV. 

And now let us go over the ocean to Faraday, and see 
how he asks the great question. Bence Jones tells us that 
as far back as 1824, Faraday began the study of the sub- 
ject. ‘‘ He believed ”—as did Henry“ with all his energy, 
that as voltaic electricity powerfully affects a magnet, so 
the magnet ought to exert a reaction upon the electric cur- 
rent,“ and he makes an experiment which nearly makes 
the discovery.’ He again makes experiments in November, 
1825, December, 1825, and April, 1828, but without result. 
“The momentary existence of the phenomena escaped 
him.” “The good time was now come,” ° 

In the beginning of the year 1831 comes over the sea 
Henry’s paper in Silliman’s Journal. It describes the 
magnets that have sprung up under Henry’s hands, and 
the rules of their construction. Faraday, with quick 
philosophic instinct, sees in these powerful instruments 
for producing magnetism ; means for a new trial of the old 
experiments, and again he goes to work. “He began his 
experiments on August 29, 1831.” * Let us look at his ap- 

aratus, We see ata glance it is Henry’s magnet, with 

its poles elongated, and the whole bent into the form of a 

ring. On the side B are wound the wires to convey the 

electric current for magnetizing the ring; there are 

“three lengths of wire, each about 20 feet long,” insulated 

and wound as Henry taught Faraday to do in his paper in 

Silliman’s Journal. These “three lengths” may be 

« connected as one,” when the ring will be an “ intensity ” 

magnet, a long single wire ; or, each of the three strands 

may be independently connected with the battery, when it 
will be a quantity magnet. Connected as one, the three 
strands are used by Faraday, and for the intensity mag- 
net thus formed, if Henry’s instructions are followed 
properly, there must be an intensity 2 battery—a battery 
of many pairs of plates, and we tind there is “a battery of 
10 pairs of plates, four inches square.” On the a side of 
the ring is a wire, corresponding exactly to the wire sur- 
rounding the armature in Henry’s experiment, and it is 
carried to a distance, and brought so near to a magnetic 
needle that upon the 8 of the current it will oscillate, 
as did the needle in Henry's galvanometer. The essential 
apparatus; the means of the discovery used by the two 
men, like the discovery itself, is identical. Faraday saw 
his needle “ oscillate,” as Henry saw his “swerve” at the 
making and the breaking of the galvanic current. There 
is, however, a marked difference in the immediate mental 
attitude of the two men in regard to the observed phenom- 
enon. Henry sees instantly that the question is answered. 

He says: 

This experiment illustrates most strikingly the reciprocal 
action of electricity and magnetism, if it does not indeed prove 
their absolute identity. In the first place magnetism is developed 
in the soft iron of the galvanic magnet by the action of the cur- 
rents of electricity from the battery, and secondly the armature, 
rendered magnetic by contact with the poles of the magnet 
induces in its turn currents of electricity in the helix which sur- 
rounds it. We have thus as it were electricity converted into 
magnetism and this magnetism into electricity.” 

He immediately recognizes the condition essential to 
the production of electricity by magnetism—that is, 
motion or change. He tries other ways of producing the 


1. Life of Faraday, ii, 1. 

2. Quarterly Jour. Science, July, 1825, p. 338. = 
8. Life of Faraday, ii., 2. 

4. Ibid, ii., 2. 
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effeot: slipping off the armature by degrees until the 
contact was entirely broken,” dipping the battery plates 
but a little way into the acid at first, and afterwards im- 
mersing them by degrees, eto., all detailed in his paper, 
and then again he emphatically repeats his clear state- 
ment of the phenomenon : 

A current of electricity is produced for an instant in a helix of 
copper wire surrounding a piece of iron, whenever magnetism is 
produced in the iron. An instantaneous current, in one or the 
other direction, accompanies every change in the magnetic 
intensity of the iron.” 

Faraday, on the other hand, does not seem to have under- 
stood the reply of Nature, or at least he seems far from 
confident of it. He writes to a friend the 23d of Septem- 
ber, “I think that I have hold of a good thing,; I cannot 
say. It may be a weed instead of a fish that after all 
my labor I may pull up.” On the next day, September 
24th, the third day of his experiments, he is again trying 
the effect of a helix of wire conveying the voltaic current 
of 10 pairs of plates, upon another wire connected with a 
galvanometer, and other like experiments, but “ no induc- 
tion sensible.” Had Faraday at this time discovered the 
essential nature of the phenomenon, experiments like these 
could not have failed, in his hands, to give conclusive 
results. He gave up experiments for that day with the 
electromagnet and tried instead the effect of bar (perma- 
nent) magnets.” An iron cylinder had a helix wound 
around it. The ends of the helix were placed between the 
poles of the magnet, arranged as in the accompanying fig- 
ure. Every time the magnetic contact was eor broken 
there was motion in the galvanometer.” Now, but not 
until now, he reaches a positive conclusion: Hence here 
distinct conversion of magnetism into electricity.” 

This constitutes his first distinct annunciation of the 
phenomenon, so that his discovery can scarcely, in justice, 
be said to have been made until this day, September, 24, 
1831. 

Not until the ninth day of experiment, October 17, does 
he produce the deflection of the needle by thrusting a bar 
magnet into a helix of wire; the experiment which came 
over to Henry in that brief paragraph of April, 1832, and 
which incited him to repeat his own experiments in the 
last two weeks of June of the same year. With no other 
knowledge of Faraday’s work than this particular mode 
of producing the effect, it is curious to see Henry in these 
June days bending the armature of his magnet into a ring 
ne age 104 of this article), while on the other hand, 

araday, equally unconscious of Henry’s efforts, in his 
paper of November, 1831, makes the important observation 
that “a soft iron bar, in the form of a lifter to a horseshoe 
magnet, when supplied with a coil of this wire, becomes, 
by juxtaposition with a magnet, a ready source of a brief 
but determinate current of electricity,” thus adopting the 
precise method which had been employed by Henry. 

Faraday, as Henry, desired that the electricity he could 

produce through magnetism 
might be manifested by a spark. 
An entry in his note-book of Feb- 

ruary 8, says: 
“This evening at Woolwich, ex- 
rimented with magnet, and for the 
Biee.Eng'r NI D first time got the magnetic spark 
Faraday's Apparatus for Pro- myself. Connected ends of a helix 
„ rom an into two general ends, and then 
crossed the wires in such a way thata 
blow at a b would open them a little. Then bringing a b against 
the poles of a magnet, the ends were disjoined and bright sparks 

resulted.” 

It may be well to give in full Bence Jones’s account of 
Faraday’s work up to the 24th of September, so that the 
reader may be enabled to judge for himself whether we 
have interpreted it correctly. e break its thread, here 
and there, for comment, as we have already done with 
Henry’s paper. 

“On August 29th, 1881, Faraday began his Electrical Re- 
searches.” 


a 
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In December, 1824, he believed with all his energy that as vol- 
taic electricity powerfully affects a magnet, so the magnet ough 
to exert a reaction upon the electric current. Guided by this idea 
he made an experiment, of which oe gal (the passage of a mag- 
net through a metallic helix connected with a . if 
separated from the rest of the experiment, would then have made 
the great discovery of magneto- electricity. This experiment he 
published in the Quarterly Journal of Science, July, 1825, p. 388.” 


The phenomenon, it will be noticed, was here actually 
produced under Faraday's hands, although unperceived by 
him. To use our former simile, he had failed to catch the 
moment when the gnome was at work. 


“In November, 1825, alao, he had failed to discover voltaic 
induction. He a current through a wire, which was lying 
close to another wire, which communicated with a galvanometer, 
and found no result.“ The*momentary existence of the phenom- 
ena of induction then escaped him. 

Again, Dec. 2, 1825, and April 22, 1828, he made experiments 
which gave ‘no result.’ These experiments were not published. 

„The good time was now come. The first paragraph in the 
laboratory note-book is ‘ 5 on the production of elec- 
tricity from magnetism. His first experiment detailed in the 
second paragraph records the discovery by which he will be for- 
ever known. 

I have had an iron ring made (soft iron), iron round and 
¥% of an inch thick, and ring six inches 
in external diameter. Wound many 
coils of copper round, one half of the 
coils being separated by twine and calico: 
there were three lengths of wire, each 
about twenty-four feet long, and they 
could be connected as one length, or used 
as separate lengths. By trials with a 
trough each was insulated from the other. 
Will call this side of the ring A. On the 
other side, but separated by an interval, 
was wound wire in ee pieces, vee 
: f amounting to about sixty feet in 
Faraday's Inductive Ring. jength, the direction being as with the 
former coils. This side call B.“ 


We here find Faraday working with an electromagnet 
made exactly in accordance with Henry’s plan as given in 
his paper in Silliman’s Journal of January of the same 
year. It is immaterial that Fanaday’s iron core is in the 
form of an endless ring instead of a horseshoe. That 
Faraday had carefully studied Henry’s paper is shown not 
only by this use of Henry’s system of construction, kut in 
the publication of his results in the Experimental Re- 
searches, Nov. 31, 1831, he says : 

There is no doubt that the arrangements like the magnets 
of Moll, Henry and Ten-Eyck and others, in which as many as 
two thousand pounds have been lifted, may be used for these 
experiments.’ ” 

Henry had introduced Moll’s results, very much inferior to 
his own, with his paper in SiWiman’s Journal, and Ten-Eyck 
had been mentioned in Henry’s paper as his assistant who 
had been engaged in constructing magnets under his per- 
sonal direction. There were no others at work upon the 
subject. It was Henry’s little giants Faraday saw in 
Henry’s paper lifting the enormous weight of 2,000 lbs., 
and the notice, although couched in undiscriminatin 
language, nevertheless makes it certain that the paper ha 
come under Faraday’s notice, and that he had learned the 
lesson it had to teach. Before the paper of Henry had 
reached his hands, the only electromagnet available for 
Faraday’s use was Sturgeon’s horseshoe bar, with its single 
loosely wound uninsulated helix of wire. 

% Charged a battery of ten pers of plates four inches 
square. ade the coil on B side one coil, and connected 
its extremities by a copper wire passing to a distance, and just 
over a etic needle (three feet from wire ring), then connected 
the ends of one of the pieces on A side with the battery: imme- 
diately a sensible effect on needle. It oscillated and settled at last 
in original position. On breaking connection A side with bat- 

, again a disturbance of needle.’ ” 

„In the 17th paragraph, written on the 80th, he says: May 
not these transient effects be connected by causes of difference 
between power of the metals at rest and in motion in Arago's 
experiments? 

The requisition of change or motion obviously occurs 
here, in a certain sense, to Faraday's mind, but only 
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as a question. As the children say, Faraday is at this 
pomi “very warm” in this curious game of hide-and-seek, 

ut the gnome is not yet caught, as we plainly see from 
the experiment next described. Faraday is even not abso- 
lutely sure that his ring produced the phenomenon, as the 
next paragraph unmistakably indicates : 


‘ After this he prepared apparatus. Writing to his friend R. 
Phillips, September 28, he says: ‘Iam busy just now again on 
electromagnetism, and I think that I have hold of a good thing, 
but I can’t say. It may be a weed instead of a fish that, after all 
my labor, I may at last pull up.’ 

„September 24 was the third day of his experiments. He began 
paragraph 21 by trying to find the effect of one helix of wire, car- 
rying the voltaic current of ten pairs of plates, upon another wire 
connected with a galvanometer. No induction sensible.“ 


Faraday is here repeating the ring experiment; this 
time, to him, without apparent result. 

‘ Longer and different metallic helices show also no 
effect.” These experiments are essentially the same. In 
them, although unperceived by Faraday, magnetism must 
ith a conception 
of the necessary condition of change or motion (which, con- 
sidering the failure of these experiments, could apparently 
have been but a passing thought) he has laid, as it were, 
his vey Gre ba upon the result, yet it continues to elude 
him. Not sure of the glimpse he has had of it with his 
ring—that experiment repeated is apparently denying its 
former assertion while those other experiments fail. fie is 
here evidently still baffled by the transitory nature of the 
effect and so is still failing to catch the moment when it is 
produced. Not yet can the discovery be said to have been 
made; since the very existence of the phenomenon was to 
this date still unproven. He gives up experiments for that 
day, and tries the effects of a bar magnet instead of the 
ring magnet that he had used on the first day. In para- 
graph 33 he says: 


“t An iron cylinder had a helix wound on it. The ends of the 
wires of the helix were connected with the indicating helix at a 
distance by copper wire. Then the iron placed between the 
poles of bar magnets as in accompanying figure. Every time the 

. magnet contact at Nor S was made 
or broken, there was magnetic 
motion at the indicating helix— 
the effect being, as in former cases, 

e 5 not permanent, but a mere momen- 

Faraday's Conversion of Magnet- tary push or pull. But if the elec- 

ism into Electricity. tric communication (i. e., by the 

st 2 l copper wire,) was broken, then the 

disjunction and contacts produced no effect whatever. Hence 
here distinct conversion of magnetism into electricity. 

In this sentence we find the first. positive recognition of 
the phenomenon ; of its necessary condition of change 
or motion. Faraday has at last caught the moment when 
the gnome is at work ; the discovery is made—but not in 
justice can it be said until this day, September 24, 1831. 

Two or three other experiments follow, with helices of 
wire around a core of wood instead of iron, and, as we 
may conjecture, are successful, since the essential condition 
of the phenomenon is no longer a mystery. Then follows 


the experiment usually given in the text-books, as the one 
by which Faraday made the discovery. 


“The fifth day of experiment was October 17. Paragraph 57 
describes the discovery of the production of electricity by the 
approximation of a magnet to a wire. 

“<A cylindrical bar magnet, three-quarters of an inch in 
diameter and eight inches and a half in length, had one end just 
inserted into the end of the helix cylinder (220 feet long); then it 
was quickly thrust in the whole length, and the galvanometer 
needle moved; then pulled out, and again the needle moved, but 
in the opposite direction. This effect was repeated every time the 
magnet was put in and out, and therefore a wave of electricity 
was so produced from mere approximation of a magnet; and not 
from its formation tn situ.’ 

The ninth day of his experiments was October 28, and this 
time he ‘ made a copper disc turn around between the poles of the 
great horseshoe magnet of the Royal Society. The axis and the 
edge of the disc were connected with a galvanometer. The needle 
moved as the disc turned.’ The next day, November 4, he found 
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‘that a copper wire, one-eighth of an inch, drawn between the 
poles and the conductors produced the effect.. * * 


“In ten days of experiment these splendid results were 
obtained. He collected the facts into the first series of eri- 
mental Researches in Electricity. It was read Nov. 24th, at the 
Royal Society. Then he went to Brighton.” 


THE PRACTICAL MANAGEMENT OF DYNAMOS AND 
MOTORS.—IV. 


i BY 
Sino Ch. CU lon. 
| | Cuar. III. Continued. 


Series Dynamo on Constant-Current 
Circuit.—The connections in this case (Fig. 8) are 


Fig. 8.—SERIES DYNAMO ON CONSTANT CURRENT CIRCUIT WITH 
LAMPS IN SERIES. 


extremely simple, the armature, field-coils, amperemeter, 
main circuit and lamps, all being connected in one series. 


Alternating-Current Plant.—The proper con- 
nections in this case are shown in Fig. 9, in which the 
names of the different parts of the plant are given and 
which therefore requires no explanation. 

The diagrams of connections of all cases of dynamos 
coupled together and of electric motors are given in the 
chapter on Starting where they are required to explain the 
proper steps. 

Cuarter IV. 


DIBECTIONS FOR STARTING DYNAMOS AND MOTORS. 


General.—Make sure that the machine is clean 
throughout, especially the commutator, brushes, electrical 
connections, etc. Remove any metal dust, as it is very 
likely to make a ground or short circuit. 

Examine the entire machine carefully and see that there 
are no screws or other parts that are loose or out of place. 
See that the oil cups have a sufficient eupply of oil, and 
that the passages for the oil are clean and the feed is at 
the proper rate. In the case of self-oiling bearings see 
that the rings or other means for carrying the oil work 
freely, See that the belt is in place and has the proper 
tension. If it is the first time the machine is started it 
should be turned a few times by hand, or very slowly, in 
order to see if the shaft revolves easily and belt runs in 
centres of pulleys. 

The brushes should now be carefully examined and ad- 
justed to make good contact with the commutator and at 
the proper point, the switches connecting :the machine 
to the circuit being left open. The machine should then 
be started with care and brought up to full speed gradu- 
ally if possible, and in any case the person who starts 


THE ELECTRICAL ENGINEER. 


[Feb. 10, 1893. 


either a dynamo or motor should closely watch the ma- 
chine and everything connected with it and be ready to in- 
stantly shut down and stop it (and throw it out of circuit 
if it is connected) if the least thing seems to be wrong, 
and should then be sure to find out and correct the trouble 
before starting again. (See “Locating and Remedying 
Troubles.“ ) 


Starting a Dynamo. In the case of a dynamo 
it is usually brought up to speed either by starting up a 
steam engine or by connecting the dynamo to a source of 
power already in motion. e former should of course 
only be attempted by a person competent to manage steam 
engines and familiar with the particular t in question, 
This requires special knowledge acquired by experience, as 
there are many points to appreciate and attend to, the ne- 
glect of any of which might cause serious trouble. For 
example, the presence of water in the cylinder might 
knock out the cylinder head; the failure to properly set the 
feed of the oil cups might cause the piston rod, shaft or 
other part to cut, or other great or small damage might 
be done by ignorance or carelessness. The mere mechani- 
cal connecting of a dynamo to a source of power is usu- 
ally not very difficult; nevertheless, it should be done care- 
fully and intelligently, even if it only requires throwing in 
a friction clutch or shifting a belt from a loose pulley. To 
put a belt on a pulley in motion is difficult and dangerous, 
particularly if the belt is large or the speed is high, and 
should not be tried except by a person who knows just how 
to do it. Even if a stick is used for this purpose it is apt 
to be caught and thrown around by the machinery unless 
it is used in exactly the right way. 

It has been customary to bring dynamos to full speed 
before the brashes are lowered into contact with the com- 
mutator, but there is no particular reason for this practice, 
provided the dynamo is not allowed to turn backwards, 
which sometimes occurs from carelessness in starting, and 
might injure copper brushes by causing them to catch in 
the commutator. If the brushes are put in contact before 
starting they can be more easily and perfectly adjusted, 
and the E. m. F. comes up slowly so that any fault or diff- 
culty will develop gradually and can be corrected, or the 
machine stopped, before any injury is done to it or to the 
system. In fact, if the machine is working alone on a sys- 
tem and is absolutely free from any danger of short-cir- 


Main 


Curcuct 


Fia. 9.—ALTERNATING CURRENT PLANT. 


cuiting any other machine or storage battery on the same 
circuit, it may be started up connected to the circuit, in 


‘which case the k. M. F. and current feel their way, so 


to speak, through the whole system, and any trouble mani- 
fests itself so slowly that it can be taken care of before 
serious injury results. 

If, however, a dynamo is to be connected to another or 


rr "~ 
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to a circuit having other dynamos or a storage battery 
working upon it, the greatest care should be taken. In fact, 
this coupling together of dynamos can be done perfectly 
if exactly the correct method is followed, but is likely to 
cause serious trouble if any mistake is made. 


Fic. 10.—SHUNT DYNAMOS IN PARALLEL. 


Coupling namos.—Two or more machines 
are often connected to a common circuit. This is especially 
the case in electric lighting where the number of lamps 
required to be fed varies so much that one dynamo may 
be sufficient for certain hours, but two, three or more 
machines may be required at other times. 

Dynamos may be connected together either in parallel 
(multiple arc) or in series. 


Dynamos in Parallel.—In this case the ＋ ter- 
minals are connected together or to the same line and the 
— terminals are connected together or to the other line. 
The currents (z. e., amperes) of the machines are thereby 
added but the E. m. F. (volts) are not increased. The 
chief condition for the running of dynamos in parallel is 
that their volt⸗ges should be equal but their current 
capacities may be different. Forexample: A dynamo pro- 
ducing 10 amperes may be connected to another generating 
100 amperes, provided the voltages agree. Parallel work- 
ing is therefore suited to constant potential circuits. A 
dynamo to be connected in parallel with others or with a 
storage battery must first be brought up to its 
proper k. M F., speed and other working conditions, other- 
wise it will short circuit the system, and probably burn out 
its armature. Its field magnetism must also be at full 
strength owing to the fact that it generates no E. u. F. with 
no field magnetism. Hence it is well to find whether the 
pole pieces are strongly magnetized by testing them with 
a piece of iron, and make sure of the proper working of 


Fic. 11.—8SERIES DYNAMO8 IN PARALLEL.—MUTUAL ACTION, 


the machine in all other respects before connecting the 
armature to the circuit. It is quite common for the field 
circuit to be open at some point and thus cause very 
serious results. In fact, a dynamo should not be connected 
to a circuit in parallel with others until its voltage has been 
tested and found to be equal to or slightly (not over 1 or 2 
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per cent.) greater than that of the circuit. This test may 
be made by first measuring the E. M. F. of the circuit and 
then of the machine by one voltmeter ; or voltmeters con 
nected to each may be compared. Another method is to 
connect the dynamo to the circuit through a high resis tance 
and a galvanometer, and when the latter indicates no cur- 
rent it shows that the voltage of the dynamo is equal to 
that of the circuit. A rougher and simpler way to do this 
is to raise the voltage of the dynamo until its “ pilot 
lamp,” or other lamp fed by it, is fully as bright as the 
lamps on the circuit, and then connect the dynamo to the 
circuit. Of course the lamps compared should be intended 
for the same voltage and in normal condition. Be sure to 
connect the + terminal of the dynamo to the + wire and 
the — terminal to the — wire, otherwise there will be a 
very, bad short circuit. 

hen the dynamo is first connected in this way it should 
only supply a small amount of current to the circuit 05 
indicated by its ammeter) and its voltage should then be 
gradually raised until it generates its proper share of the 
total current. 

If the voltage of the dynamo is less than that of the cir- 
cuit, the current will flow back into the dynamo and cause 
it to be run as a motor. If it is shunt wound the direction 
of rotation is the same, however, and no great harm results 
with a slight difference in voltage. Shunt machines are 


therefore particularly suited to being run in parallel, Fig. 10. 


Fia. 12.— SERIES DYNAMOS IN PARALLEL.—EQUALIZING WIRE. 


Series Wound Dynamos in Parallel.—If 
the machine is series wound, this back current would cause 
a reversal of field magnetism and motion which is very 
objectionable. In fact, series dynamos in parallel are in 
very unstable equilibrium, because if either tends to gen- 
erate too little current that very fact weakens its own field 
which is in series, and thus still further reduces its current 
and probably reverses it. One way to run series dynamos 
in parallel is to cause each to excite the other’s field magnet, 
as shown in Fig. 11, whereby if one generates too much cur- 
rent it strengthens the field of the other and counteracts 
itself, so to speak. 

The other way, Fig. 12, to run series dynamos in paral- 
lel, is to connect together the two -+ brushes by what is 
called an “equalizer,” as well as the two — brushes. By 
this means the electrical pressure at the terminals of the 
two armatures is made the same, and the currents in the 
two fields are also made equal. Series machines are not 
often run in parallel, but the principles just explained help 
the understanding of the next case, which is important. 


ELECTRIC HEATING IN SWITZERLAND. 


THE Maloja Kursaal on the Engadine is to be heated 
electrically during the winter by power derived from the 
Mera riverin Aseima. There is no doubt that consider- 
able use will be made of electric heaters in those cases 
where natural power is abundant, and it is probable that 
this department of electrical engineering will become ex- 
ceedingly important in such cases. 
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VoL. XIII. NEW YORK, FEBRUARY 10, 1892. No. 197. 

The philosopher who discovered the scientific principles upon 
which the electromagnet ts founded, and who invented the form of 
apparatus best adapted te demonstrate these principles, must be 
regarded by the whole world as having made the chief contribution 
towards the application of electromagnetism to the various wants 
of man.—Sctentific American. 


THE EDISON AND THOMSON-HOUSTON CONSOLI- 
DATION. 


OR several years past rumors have been current from 
time to time of impending consolidations or coalitions 
of leading electrical companies. Several such reports have 
been verified by the absorption or control of several com- 
panies by others of more commanding position; but the 
most striking and significant event of the kind, so far, is 
the proposed consolidation of the Thomson-Houston Elec. 
tric Company and the Edison General Electric Company. 
A stockholders’ agreement for such a consolidation was 
drawn up a few days since, by prominent officials of the 
two companies and was printed in full in some of the daily 
papers of Saturday, February 6. The agreement, to be 
effectual, requires the assent of a majority of the stock- 
holders of both companies on or before May 1, 1892. The 
terms of the agreement involve the surrender of stock in 
the present companies to be replaced by stock in the pro- 
posed new company on the following basis (quoted from 
the agreement as published): 
chanyed in full payment for shares of commen tock in te ree 
corporation, share for share. 


(b) Shares of referred stock of the Thomson-Houston Com- 
pany shall be exchanged in full payment for shares of preferred 
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stock of the new corporation, at the rate of four shares of the old 
stock (par $25 each) for one share of the new (par $100 each). 
(c) Shares of common stock of the Thomson-Houston Company 


shall be 55 in full Payment of common stock of the new 


corporation at the rate of five shares of the old stock for three of 


the new. 

The new corporation is to have a capital stock of $50,- 
000,000, in 500,000 shares of $100 each, of which not more 
than 20 per cent., may be preferred stock, entitled to 
receive dividends of 7 per cent. per annum, cumulative, 
but without preference as to principal. The corporation 
is to have the right to acquire stock, property and rights 
of other corporations or individuals. It is provided in the 
agreement that after the issue of stock to holders of shares 
in the present companies “ further issues of stock shall be 
made only for the general purposes of the company.” A 
committee is appointed to carry out the project, consisting 
of the following gentlemen :—J. Pierpont Morgan, D. O. 
Mills, H. McK Twombly, Fred. L. Ames, T. Jefferson 
Coolidge and H. L. Higginson. The agreement also con- 
tains the following :— 


Instead of a new corporation, any ine corporation may, 
in the discretion of the Committee, be selected and reorganized so 
as to provide for the substantial accomplishment of the purposes 
of this agreement. 


The figures of the last annual reports of the Edison and 
Thomson- Houston companies give the capital stocks issued, 
respectively, as follows: 

THOMSON-HOUSTON. 


Common stock............ $6,000,000.00 
Preferred stock..... ..... 4,000, 000.00 
$10,000,000.00 
EDISON. 
Stock (1,000,000.00 in treasury) ....... 15,000,000.00 
$25,000.000.00 


The issue of stock in the proposed new company, accord- 
ing to the published agreement, would result as follows:— 
To Edison shareholders—and the treasury. 


Common, share for share.............. $15,000, 000.00. 
To Thomson- Houston shareholders— 
Preferred, four (@ $25) for one (@ $100) 4,000,000.00 
Common, five (@ $25) for three (@ $100) 14,400,000 00 
Total capitalization for the existing com- 
panies mer get... . . . 888, 400, 000.00 
Making pre .. . ee oO 4,000, 000.00 
mmon......... 29,400,000.00 
and leaving in the treasury :— 
Preferred stock........... $ 6,000,000.00 
Common stock........... 10,600,000.00 
$16, 600,000.00 


The agreement if carried into effect by the assent of a 
majority of shareholders of both companies will thus re- 
sult in an increase in capitalization of $8,400,000.00 over 
that of the two companies as they stand, and will leave the 
way open to a further increase of $16,600,000.00. 

The primary object of such consolidations is, of course, 
to increase the profits of shareholders through the reduc- 
tion of the expense of administration and management, 
as well as the abatement of onerous competition in selling. 
The former of these means of increased revenue can doubt- 
less be accomplished by the proposed amalgamation of the 
Thomson-Houston and the Edison Companies—but there is 
much room for doubt in respect to the latter. To say 
nothing of several less conspicuous companies actively com- 
peting for business, the Westinghouse Company would 
seem to be in a good position to contest the ground with 
the proposed new combination. If, as is confidently as- 
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serted, the Westinghouse Company has satisfactorily com- 
pleted its reorganization and can, with adequate capital, 
keep the field against the Edison and Thomson-Houston 
Companies, combined, the element of strenuous competition 
in prices will be likely to continue to be an important fac- 
tor in the situation for an indefinite period. 

The proposed capitalization of the new company will 
doubtless be deemed excessive by conservative financiers. 
The combined earnings of the two companies, as per their 
Iast reports, would seem to justify the proposed capitaliza- 
tion; but investors appear to havea deeply rooted desire 
for dividends rather than for the accumulation of a surplus 
expended in the building up of a great corporation. It is 
understood that during the past year, the Edison General 
Co. earned net $1,650,000 (it paid out about $1,200,000 in 
dividends), while report has even placed the Thomson- 
Houston net earnings at about $2,500,000, though it does 
not appear that anything like such a sum has yet been 
available for dividends. l 

We do not regard the projected combination as likely to 
be injurious to the many smaller companies and individuals 
engaged in electrical manufacturing or dealing. Competi- 
tion in prices can hardly be more severe than at present, 
and should the new company, as seems not unlikely, seek 
to maintain and strengthen prices, rather than to reduce 
them further, that policy could not fail to result in benefit 
to well-established concerns which have meritorious pro- 
ducts to offer to the public. 


THE PHILADELPHIA TELEPHONE EXCHANGE. 


One after another, in close succession, the telephone ex- 
changes in the large cities are being reconstructed to meet 
the requirements of larger and better service, and upon 
plans embracing both improved and new devices evolved 
from the experience of the past fifteen years. The intro- 
duction of the telephone to public service, like that of 
electric lighting, was so rapid and extensive that the 
accessories of an exchange, both as to housing and appar- 
atus, were, perforce, extemporized for the most part as 
they best might be. Nowhere can the contrast between 
an early crude “ central,” with its maze of overhead wires, 
as well as its ponderous signaling and connecting ma- 
chinery and a well-equipped exchange of the present day 
be better exemplified to an observer than in the new build- 
ing apparatus and underground lines of the Bell Telephone 
Co. of Philadelphia, which we have the pleasure to describe 
in other columns of this issue. The complete system, 
planned by Dr. Samuel M. Plush, general manager of the 
company, and carried out under his supervision, includes 
interesting features of novelty in devices and arrangement. 
Especially noteworthy is the extreme condensation effected 
in the operating apparatus. Another impressive fact is the 
magnitude of investment in entire reconstruction. There 
are many features that have to be taken into account in a 
modern exchange of which little was thought in the earlier 
days. The underground system alone is a new element of 
enormous costliness, especially when taken in conjunction 
with the use of metallic circuits. Altogether we can but 
congratulate our telephonic friends in Philadelphia on the 
largeness and liberality with which they have laid their 
plans and carried them out. 
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MR. TESLA BEFORE THE LONDON INSTITUTION 
OF ELECTRICAL ENGINEERS—AND THE ROYAL 
INSTITUTION. 


(Special Cablegram to Tae ELECTRICAL ENGINEER.) 


On the evening of February 3, Mr. Nikola Tesla, by 
special invitation, delivered a lecture on the results of his 
latest investigations before the London Institution of 
Electrical Engineers, 

After a short introductory as to the theory which led 
him up to his new line of work, involving the application 
of enormously high potentials and frequencies far ex- 
ceeding those heretofore employed, Mr. Tesla began his 
experimental demonstrations with the exhibition of various 
forms of discharges. He showed first an induction coil 
operated by condenser discharge. With this coil he pro- 
duced various remarkable discharge phenomena. Among 
others he imitated the spark of a Holtz machine and 
showed a brush discharge covering an area of something 
like 4 or 5 square feet, and also a luminous wire outlining 
the name of William Thomson. Mr. Tesla then took up 
some very novel and exceedingly interesting phenomena 
discovered by him some time ago consisting of a brush 
rotating in an exhausted globe. He showed that the brush 
was affected electrostatically, magnetically (even by the 
earth’s magnetism), and that the study of these phenomena 
might lead to important discoveries as to the nature of 
electrostatic or electromagnetic fields. 

Mr. Tesla showed how Crookes’ well-known radiometer 
is set in motion at ordinary atmospheric pressures with 
alternating high potentials, thus affording another link in 
the chain of evidence which is gradually establishing the 
truth of modern views. 

The subject of obtaining motive power was next taken 
up by Mr. Tesla, who exhibited a motor running on one 
wire and also without any connection with the generator, 
and the lecturer also dwelt on the possibility of running 
motors without wires. 

Mr: Tesla next spoke of the construction of light-giving 
bulbs and the manner in which the dissipation of the energy 
supplied is prevented in the bulb by screening and allowing 
it to be dissipated only from the point at which it is 
wanted. Ip this connection he brought before his audience 
the results obtained with “carborundum,” the new 
diamond-like substance recently produced by Mr. E. G. 
Acheson, of Monongahela, Pa. 

Mr. Tesla then proceeded to show an interesting experi- 
ment which consisted in bringing a button to incandescence 
in a tube, holding the latter in the hand, and with another 
tube he repeated the experiment of Prof. Crookes by bring- 
ing a small platinum wire in the tube to incandescence and 
rotating a small fan. 

Mr. Tesla also dwelt on phosphorescence and concluded 
his address with a demonstration of the luminous effects 
produced upon tubes in an electrostatic field. 

On the following evening Mr. Tesla repeated his lecture 
before the Royal Institution by invitation. 

Some idea of the interest aroused by Mr. Tesla’s lecture 
may be formed from the fact that the London Times went 
to the unusual length of devoting a column editorial to it 
and publishing a very full report of it, with a description 
of his more striking demonstrations. 
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TESTS OF GLASS AND PORCELAIN INSULATORS. 


BY 


I CHEERFULLY comply with the wish expressed by Mr. 
Henry Stott, in TR ELECTRICAL ENGINEER of February 3, 
and the accompanying tables give some measurements I 
have made on insulators. 

On March 1, 1891, I placed two new ten- pin oross- arms side 
by side on a fixture about 8 feet above the roof of Nos. 5 


and 7 Dey street, New York, exposed to the weather on all 


sides, besides chimney smoke and condensed steam from 
exhaust pipes. On one arm I placed 8 English-made 
porcelain insulators and two brownstone earthenware, of 
a pattern very similar to our American double petticoat 
screw glass. On the other arm I placed 10 new glass in- 
sulators of the latter style. The porcelain insulators were 
kindly loaned to me by Mr. I. W. Gladstone of Mr. 
Edison’s laboratory. 

After a lapse of over nine months I connected the 
insulators on each arm, respectively, together by a copper 
wire in the same manner as they would be connected in 
actual use, and from each set I conducted an okonite wire 
highly insulated down through the building to my testing- 


room. The leakage of the leading wires was nearly negli- 
gible. 
8 Porcelain and 2 
10 Glass. Brownstone. 
1891. 
24. Ohms Ohms. Raining and mist. 
11:00 a. M 884,000 885,000 Varying. 
1:30 ‘ 242,000 835,000 
2:00 P. M. 806,000 975.000 
3:00 240.000 1, 000, 000 
4:15 278,000 1,063,000 
Dec. . Megohms. Megohms. 
Noon. 1,410 1,080 Dry, overcast. 
Dec. 28. Ohms. Ohma. 
11:30 a. M 200,000 590,000 Fog and rain. 
LOE 284.000 900.000 Varying alight! 
:00 P. M * U D 8 0 
3200 10 147.500 510.000 e 
4:00 178,700 737,000 
Dec. 28. Megohms Megohms. 
11:30 a M 30, 15,090 Clear and very dry. 
1892. 
Jan. 2. Ohms Ohms 
10:30 A. M. 875,000 1,000,000 Driving rain for sev- 
1:00 P. M, 430,000 1,250,000 eral hours past. 
Jan 12. 
11:30 a. M. 215,400 | 500.000 Mist and rain. 
8 Glass & Porcelain 
of the above. of tbe above. 
Jan. 14 Ohms Ohms. 
11:00 a. M. 15,230,000 22,400,000 Cloudy. 
2:80 P. M. 536,000 1.720.000 Mist and rain. 
4:00 * 2,000,000 5,360,000 Varying, clearer. 
4:30 1. 900, 000 6, 880, 000 * “6 
5:00 “ 2,234,000 6,830,000 Cloudy, slightly dry 
Jan. 15 and no rain 
10:30 a. M. 1,260,000 7,650. 000 Snowing, temp. 38° 
12:00 P. M. 1,780,000 8.600,00 damp, stick 
1:20 4,300,000 14,500,000 Stop snowing 
j 305 s% 21,700,000 30,000,000 Clearing. 
an 18. 
10:30 A. M. 1,300,000 3,510,000 Misty, clearing. 
12:15 P. M. 775, 000 2,070,000 Raining, variable. 
2.00 6,000,000 16,000,000 Clearing. 
177 ns 890,000 1.300, 000 Very damp, misty. 
an. 19. 
11:00 a 1 5,200,000 17,750,000 Damp, variable. 
4:00 P. M 3, 875, 000 17,200,000 a iad 
Feby. 3. 
8:90 P. M 38,750,000 155 000,000 Rained last night. 


Overcast, win 
moderate 


NoTE : Persons desiring the temperature and moisture of atmosphere on 
above dates can secure them at the U. S. Signal Office. 


THE ELECTRICAL ENGINEER. 


[Feb. 10, 1892. 


The results, I think, are entirely in accord with 
those in the very exhaustive paper read before the 
Society of Telegraph Engineers in London in March, 1878, 
by Mr. John Gavey. It will be noticed that the porcelain 
insulators do not rise so quickly nor so high in insulation 
after the atmosphere dries up, and this, strangely enough, is 
a virtue, rather than a vice, as our long circuits work clearer 
and quicker when their electro-static charges have a chance 
to become dissipated along the route, instead of emptying 
themselves at either end of the wire tothe earth. It has 
been the case on long overland circuits through a dry 
country, that artificial leaks have had to be employed, as is 
well known. Our multiplex circuits work better in damp 
than in clear, frosty weather; but the hygroscopic 
peculiarities of glass cause such a leakage of the signaling 
current that it readily falls below an efficient margin in the 
relays of the receiving station, so that the quicker work- 
ing of the wire can lend no aid. Of course it will be seen 
that a loss of 50 per cent. of the received current will de- 
crease the working force on the armatures of the relays 
more than 50 per cent., but not quite as the squares as 
shown by Prof. Silvanus Thompson in his splendid book 
on electromagnets. 

It is strongly contended by some well-informed elec- 
tricians in this country that electricity not only escapes to 
earth by the points at which the telegraph wire is sup- 
ported on the poles, but also directly from the wire through 
the mist or fog enveloping such wire, and some have gone 
so far as to apply an insulating paint to the wire to cut off 
this leakage. I have made tests in heavy fogs with large 
galvanized plates in close proximity to earth plates, and 
have failed to detect the slightest variation of a Thomson 
astatic mirror galvanometer of 7,758 ohms resistance un- 
shunted with 100 volts, the surface exposed to fog being 
equal to nearly half a mile of galvanized iron wire. 
Perhaps some of your readers may have had opportunities to 
test this matter more thoroughly and can throw light on 
the subject. 


THE IRON ROOFS OF THE EDISON STATION, 
HAZLETON, PA. 


BY | 
7 ~ 

Ir is remarkable that among the splendid class of men 
who constitute the close student and the practical engineer 
so little should be known of the iron joof as a covering for 
electric stations. At the rebuilding of this station about 
two years ago it became the duty of the writer to decide 
between iron and other material as a protection against 
fire, for the double reason, first, to remove the expensive 
insurance and, second, to give confidence to our customers 
in the matter of reliability. I corresponded with a number 
of persons throughout the country with the hope of ob- 
taining information that would be of value to me, but the 
information received was so contradictory that it proved 
of no value whatever. I determined, however, to adopt 
iron trusses and corrugated iron roof, holding open a good 
road, however, for retreat, should disaster overtake us. 
Mr. Braddell’s article in Taz ELECTRICAL ENGINEER of Jan. 
6, calling attention to the good and bad features of iron 
roofs is timely. I believe Mr. Braddell visited this station 
one bright morning following a cold night close upon the 
completion of the roof, and had the editor of Taz Ener- 
NEER been present on this or other like occasions he never 
would have gotten off the classic phrase ‘‘ dropping from 
their iron roofs like a heavy dew,” as the dropping was of 
the magnitude of a veritable rain-storm. The entire 
cement floor was thoroughly wet from this dropping. The 
dynamos covered with canopies and the belts with pouches 
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made the dynamo-room look like a Japanese bazar. The 
letter by the Milliken Bros., in the issue of January 13, 
has but one reasoning, to wit, that an iron roof is only fit 
to be used on a barn or other building where the tempera- 
ture of the interior can be kept about the same as the ex- 
terior. The roof builder and company manager must not 
forget that the men who live under these roofs are as sen- 
sitive to atmospheric changes as are the gentlemen who 
spend their busy hours in steam-heated offices. The ex- 
perience of Mr. Robt. Amory, manager of the Brookline 
Gas Light Co., is interesting and valuable. But would not 
a little further experiment at the hands of Mr. Amory with 
the material in his roof be further instructive? What 
would have been the result had the slate been removed 
from his roof, leaving the cork to take care of condensation 
within a room such as he depicts, with temperature of the 
outside ten degrees below zero, as it has been here for the 
last three nights? Again had the cork been left off the 
iron, and the slate and iron been separated by a few inches, 
what would have been the result? In my opinion there 
would have been no condensation on the inner iron, as I 
can see no reason why the outer slate should act differently 
from an outer iron roof, Our engine and dynamo room is 
40:60 feet, the walls are of brick, side walls 19 feet high 
and gables 30 feet to apex, trusses and purlins iron, and 
No. 26 corragated roof, the latter having five coats of 
paint on the inside. Central on this roof is a ventilator 
15x38x4 feet, the sashes of which are manipulated from the 
floor of the room. No moisture could penetrate this roof 
except by condensation, as every crevice was carefully 
closed, and yet I have seen icicles hanging from the inside 
of this roof eight inches long. As an experiment I had a 
small section of lining or interior roof put in jast under 
and close to the truss rafter, leaving about five inches of 
air space between this and the corrugated roof. The lining 
is galvanized iron with standing seams tied to purlins and 
rafters. The visible side is without projections, except 
along the inside of walls, which is worked into a neat 

cornice forming a trough which conveys water either from 
condensation or leakage to a conductor and the sewer. 
This proved a splendid success. On occasions when the 
outer roof would: send down a shower of dewdrops this 
lining was perfectly dry; not the least moisture could be 
discovered on close examination. We have lined the entire 
roof, and even on our coldest nights there has never been 
a particle of sweating on this iron lining, although we have 
positive evidence that the under surface of the outer roof 
still acts as a condenser. This remedy is comparatively 
cheap, light, handsome and effective, and not the least—is 
fireproof. : 


DELANY ELECTRICAL REMINDER OR SIGNALING 
APPARATUS. 


WE illustrate on this page a recent invention by Mr. 
Patrick B. Delany, which should prove an important ad- 
dition to the numerous electrical appliances which have 
become so useful and convenient as to render them almost 
indispensable. Mr. Delany’s device is, broadly, an elec- 
trical reminder, or alarm, intended for use in offices, stores, 
factories, residences or hotels. 

The twelve hours on the dial are divided up into five- 
minute sections, so that by the use of plugs an alarm may 
be set in advance for any time during the day or night, 
and as many alarms may be set as there are holes in the 
dial, twelve to each hour, 

By the use of the switchboard calls may be set for any 
time for any room in a house, factory or hotel. On reach- 
ing his office in the morning the business man may provide 
against any lapse of memory and insure all his engagements 
for the day by sticking plugs in the holes corresponding 
to the time for which his appointments were made; and 
at his home at night before retiring he may, with the same 
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facility, arrange to wake up his cook, coachman, guests 
and himself at whatever hour of the morning that may be 
predetermined. 

The operation of the reminder is very simple. A clock- 
work x causes a trailing contact maker to make a complete 
revolution hourly. In its path are twelve segments cor- 
responding to intervals of five minutes, When the trail- 
ing finger makes contact with a segment the magnet M is 
energized and the hand c is pashed forward five minutes 
at a time. On the same arbor with the hand, and back of 


‘the dial, is another contact arm, flexible at its end. This 


contact arm partly overlaps the holes in the dial. If there 
be a plug in its path the circuit of magnet wm is closed 
and the trembling bell rung, so long as the armature lever 
B Of M remains in contact with d, or while the trailing 
finger of x is passing over a segment. This duration may 
be regulated to any length desired, depending as it does 
on the size of the segment. 


DELANY ELECTRICAL REMINDER. 


The plugs for connecting distant calls are so insulated as 
to prevent contact with the dial, making contact with the 
contact arm only. 


FLY-WHEEL ACCIDENTS IN ELECTRIC LIGHT 
STATIONS. 


IN an admirable address on Centrifugal Force and Resultin. 
Phenomena,” delivered by the eminent engineer, Mr. Chas. E. 
Emery, before the students of Sibley College, Cornell University, 
the speaker dwelt upon the comparative frequency of fly-wheel 
accidents, which he showed could in part be traced to the com- 
5 high speeds at which engines are now being operated, 

ut more especially to the higher strains on material now found 
desirable under the spur of competition to produce increased work 
in engines of a given size by the use of higher steam pressures. 

Mr. Emery then proceeded to deduce a number of valuable for- 
mul for calculating the strength of fly-wheels, and then described 
several accidents due to the bursting of fly-wheels. The descrip- 
tion of an accident of this nature which occurred at the station 
of the Lynn, (Mass.) Electric Lizht & Gas Co. will prove of more 
than ordinary interest to electrical engineers and station man- 
agers, as it involves questiuns not only of a mechanical but of an 
electrical nature as well, and which were brought out in the suit 
instituted against the insurance company for the non-payment of 
the loss sustained. We quote from Mr Emery's address as 
follows : 

The engine was provided with cylinders 20 and 30 inches in 
diameter each with 48 inches stroke of piston and connected toa 
crank at one end of the fly-wheel shaft. The surface condenser 
was of the Wheeler independent form with independent circu- 
lating and air pump, the station being near an arm of the sea. 
The fly-wheel was 20 feet in diameter with 40 inches face, and 
was said to weigh 38,000 pounds. It was belted directly to a jack 
pulley on a shaft near the centre of the building, a little way in 
front of the cylinders. The e in front of the cylinders was 
under the slack side of the belt and over the tight side which ran 
underneath the floor at that point. The jack shaft was continued 
by several lengths of line shafting connected by friction clutches 
and carried pulleys belting directly to the dynamos. 
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The accident occurred in October, 1890, in connection with a 
small fire in the tower of the building from which the conductors 
for arc amps were carried out to the pole lines. A swath was 
cut through the roof and both sides of the building, and at least 
one piece of the fly-wheel was carried fully 150 feet horizontally 
across a vacant lot and a railroad track, wrecking the corner of a 
house and falling alongside the cabin of the watchman at the 
railroad crossing. Fortunately no deaths resulted from this acci- 
dent, though two men were temporarily injured by flying pieces. 

Interest in the case has been renewed by a suit brought by the 
electric company against the insurance companies for reimburse- 
ment for all the damages that occurred, not only from the fire 
directly, but those due to the wrecking of the engine. In com- 
nection with Mr. Manning, of the Amoskeag Mills, and Mr. C. J. 
H. Woodbury, vice president of the Boston Manufacturers’ Mutual 
Fire Insurance Co., the — was engaged as an expert by the 
insurance companies. It is thought t it will be of interest to 
briefly state the points claimed by each side in this very interest- 
ing litigation, for the reason that all were dependent on electrical 
and mechanical engineering principles combined in an unusual 


way. 

The insurance law in Massachetts is understood to be that 
insurance companies are responsible not only for the fire but for 
all damage directly occasioned by the fire. The burden of proof 
is, however, on the insured to show that the losses other than 
those from the fire itself were actually occasioned by the fire. 
The plaintiffs in this case did not, therefore, attempt to account 
for the fire in the first instance, but endeavored to show that such 
fire caused all the damage, they claiming that the fire caused a 
short circuit in the tower by enveloping the plates of the lightning 
arresters in flame and possibly ding them so that they came 
in contact. They claimed that this short circuit was brought on 
so suddenly that it broke the pulley operating the dynamos then 
in use, that pieces of this pulley flew and hit others, and. accord- 
ing to one phase of the theory, one of the pieces broke off one ball 
of the governor so that the engine ran away and caused the 
anane ; and according to another phase, providing for the fact 
that the loss of one ball would not disable the governor, it was 
assumed that the jar due to breaking the first pulley caused the 
next pulley to break, and that the next, and so on from pulley to 
. several undisturbed bearings and a friction clutch 
attachment, a distance of about 30 feet, until the jack pulley was 
thus broken, and that then pieces of this were carried by the belt 
under the fly-wheel and broke that, causing the wreck. 

On the part of the defendants it was only n to dis- 
prove the probability of the assumptions, but in addition affirma- 
tive proof was presented to show that the conditions indicated a 
defect in the governor belt and that the damage to the machinery 
was pl due to the running away of the engine. The disaster 
occ tween 1:80 and 2 a. M. when current was being sup- 
plied for only 95 arc lights and for incandescent lights in the 
station. The arc lights were operaen by two 50-light Thomson- 
Houston dynamos, such lights being distributed in four circuits 
from the station, which were, however, coupled two and two in 
series so as to form one circuit for each machine. Both dynamos 
were operated by one pulley on line shaft, the belt to the pulley of 
the farther dynamo running over the driving pulley on the top of 
the belt from the other dynamo. A similar pair of dynamos were 
running on open circuit at the time, and in addition an alternat- 
ing dynamo and exciter for the same were in operation to light 
the station. There were at the time only two men in the engine 
and dynamo room and at hird man in the fire-room adjoining. The 
testimony of all was to the effect that one discovered the fire in 
the tower and that another who was busy wiping shafting came 
and inspected it. The statements were to the effect that up to 
that time everything was working smoothly. It was stated that 
one called out to the fireman to blow the whistle and then turned 
on the fire alarm near another entrance to the building, and that 
the watchman after inspecting the fire went to the throttle valve 
of the engine. It was claimed that suddenly there was a tre- 
mendous roar indicating a short circuit. The evidence of the fire- 
men would imply that the roar continued for some time, but the 
testimony of the engineer was to the effect that coincidentally 
therewith the pulley driving the two dynamos went to pieces 
and that imm mag other pulleys commenced to fly and that he 
left the building. The watchman claimed that he had started to 
shut steam off the engine, for a reason not clearly explained, but 
that the pulleys commenced to fly and he, though struck by a 
fying fragment, bounded over a gate out of another entrance. 

Uthe experts agreed that the first effect of short circuiting a 
Thomson- Houston arc dynamo is to materially increase the load 
due to the increase of current, but that such load is very soon 
brought back to the normal by the action of the current regula- 
tor. The efforta of the plaintiffs were to show that the short cir- 
cuit, being an electrical . brought an instantaneous 
shock on the dynamo, which was transmitted through the belt 
from the dynamo to the operatin 
Instances were cited showing that a belt operating a dynamo had 
in several cases been run off in this way, and in one instance the 
belt became foul with the operating pulley in such a way as to 
crush it. An important point arose as to the time it required the 


pulley on the main shaft. 
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dynamo lator to act and reduce the current; several of the 
witnesses claiming that it required 10 to 15 seconds, and all agree- 
ing that this time would vary with the condition of the apparatus 
and the amount of damping afforded by the fluid in the cylinder 
attached to the 5 

As a method of accounting for the short circuiting, the plain- 
tiffs presented a diagram of the lightning arresters in the tower. 
There was one connected in each outgoing and each incoming 
conductor of each circuit, and as there were four circuits in use 
there were, therefore, eight lightning arresters involved. The 
four circuits were, however, as stated, coupled up at the time to 
make two, one for each machine; that is, the current going out 
from one terminal of the dynamo came back to the switchboard 
instead of to the dynamo, and was directed out on another oir- 
cuit and brought back to the dynamo through the second terminal 
of the second circuit. To account for the short circuiting it was 
claimed that the fire filled the whole tower with flame, which, as 
it contained carbon, was a conductor and short circuited the 
dynamos by enveloping the segments of the lightning arresters. 
It was also claimed that in due time such segments became suffi- 
ciently expanded by heat to be brought in actual contact and 
thereby make a metallic short circuit. It was further claimed 
that fragments of carbon from the burning woodwork drop 
between the hornsof the lightning arresters and thus short circuited 
them, and that in one or more of these several ways the several 
lighting arresters were connected to form a short circuit. 


Inr nse, the defendants urged the improbability of any 
such action. Such a short circuit could only take place by 
grounding both branches of each circuit through two lightning 


arresters at the same time. The fire was localized in the vicinity of 
two of the arresters which were on the same circuit, but such 
circuit was connected in series with another, so that if short cir- 
cuited it would only cut out about half the lights in the double 
circuit; or one-fourth of the whole. Two other lightning arrest- 
ers of the four circuits were near and two more were on the opposite 
side of the tower where there were few signs of fire. It was 
clearly shown that to short circuit all the lights through the 
lighting arresters the segments of at least four widely separated 
must bein contact or the space bridged by flame or dropping 
sparks at exactly the same instant; and if this were done by 
e it was necessary that the flames, which would naturally 
roll around and show alternately flame and smoke as in any fire, 
should form forks of conducting flame sufficient to form a short 
circuit at four to eight different points in the tower at exactly 
the same instant. Any less mysterious coincidence would only 
short circuit one pair of lightning arresters, and cut out about half 
the lights on one dynamo, or, roughly, one-quarter of the whole, 
and if this operation were repeated shortly after, another quarter 
would follow, and so on, and instead of a sudden shock it would be 
a series of small shocks quite insufficient, even on the theory of 
the plaintiffs, to cause the damage. It was shown that the 
q ants of the lightning arresters would be expanded at a 
tem ture of 1,200 degrees, sufficient to be brought in contact, 
but it was diffic ult to suppose that the flame was at a sufficiently 
high temperature to expand all at the same time when the fire 
was confined to one corner of the tower. Ordinary flame has a 
temperature, according to the books, of 790 degrees, for the reason 
that currents of air are commingled with it in order to carry on 
the combustion with a material developing so much hydrocarbon 
gas in the process of combustion. Brass melts at about 1,950 
egrees, and it is well known that br ass cannot be melted in an 
ordinary wood fire, but requires a blast with charcoal or other 
solid combustible. The brass was not melted, so the highest 
temperature obtained in the hottest corner of the tower was there- 
fore less than 1,950 degrees, and much less elsewhere. 

It was further claimed on the part of the defendants that the 
fracture of one pulley would not necessarily fracture the next 
one on the line, and that of the next and so on, and produce the 
train of breakages in the order claimed by the plaintiffs. The 
plaintiffs showed that one of the piers of the line shaft alongside 
the first pulley that broke was fractured, and claimed that this 
was done by that pulley fouling at the time of the short circuit, 
bringing a jar on the pillow block, which caused the disruption 
of the next pulley and that in turn the next, but this was 
answered by the fact that no other pier was injured and that no 
great shock could be transmitted 1 Maa the next journal. There 
were two journals before reaching the two on either side of the 
jatk pulley, neither one of the four being disturbed, and a friction 
clutch intervened. The defendants claimed that the pieces of 
the first pulley which it was in testimony flew up and struck the 
ceiling and the switchboard could not in the limited height avail- 
able spread very greatly, and that therefore no piece of the first 
pulley could fly off at an angle of 40 to 45 degrees for a distance 
of about 40 feet and break the governor of the engine at the out- 
set, and it was stated that if it did the engine would still be under 


control. 
(To be continued.) 


Mr. WALTER C. MCKINLOCK, secretary and treasurer of the 
Southern Electric Supply Co., is contemplating a trip to the cities 
of Mexico and Florida, combining business with pleasure, 
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ON THE LAW OF HYSTERESIS,—III. 
BY CHARLES PROTEUS STEINMETZ. 


Il.—MAaAGNETIO CIRCUIT BUILT UP OF WELL INSULATED LAYERS 
OF VERY THIN SHEET-IRON. (FIG. 2, TABLE III.) 


With this magnetic circuit tests were made for the frequencies 
85, 188 and 205, and on open ee circuit for the frequency 
188, and gave the following results : 


TABLE IIl. 
difference 
Fre- between 
quency in| Num. Exponent | Coefficient; Magnetization eau ob 
complete ber or of of B 5 ues of hys 
read. | , Power, |Hysteresis, | the observ resis Å 
per ings : found by | found by values: and the val: 
second : "| tests: tests : from: to: ues ealcula- 
N: i ted by the 
law : H = 
n BY 
Closed magnetic circuit. 
1. 85 9 1.6041 .00285 5910 17,940 44.42 
2. 138 14 1.6044 | .00885 5220 19,320 42.82 
8. 205 9 1 6970 | .00873 | 6360 16,700 +3.42% 
Open magnetic circuit: 
4. | 188 | 8 1.6040 | .00893 3150 12,280 +38.4% 
Herefrom it seems that the 5 of energy by hyster- 
esis per magnetic cycle increases with increasing frequency— 


that = with increasing velocity of the magnetic change. 


„ 
—— 
. 


The three values of three coefficients of hysteresis for closed 
circuit in their dependence upon the frequency N, can be ex- 
pressed by the empirical formula: 

y = (. 0017 + . 000016 N — . 00000003 N?) 

_ To compare the values of hysteretic loss for different frequen- 

cies, in Fig. 2 the curve of hysteretic loss for N = 100 complete 


periods per second is plotted, giving : 


7100 = -008 ; hence H = .003 B1˙6. 
and the observed values of H are not directly drawn in, but the 


observed values of H multiplied with the factor: 7429 to com- 


pare the different frequencies with each other, 


These values are s for: 
N = 85 with the mark y 
ae p 5 + closed magnetic circuit. 


* 
= 188 with the mark o; open magnetic circuit. 
Especially noteworthy is the last set of readings, on open mag- 
netic circuit, in so far as it proves the fallacy of the general opin- 
ion that the hysteretic loss of energy in the iron is smaller in the 
open magnetic circuit than in the closed circuit. 
For the coefficient of hysteresis observed on open magnetic 
circuit 7 = .00398 is even greater than that for closed magnetic 
circuit, 7 = .00385 
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But this discrepancy is easily explained by the fact that in the 
closed etic circuit the magnetization is nearly uniform 
throughout the wholeiron. But in the open magnetic circuit the 
magnetic field intensity differs considerably from point to point, 
being a maximum in the middle of the magnetizing coils, a min- 
imum at the ends of the iron sheets. Now, the values of B given 
in the table, are the average values of the magnetization, and the 
values H. the average values of hysteretic loss. But the average 
value of the 1.6th powers of different 3 B is larger than 
the 1. 6th power of the average value of B. 

Taking this into account, it seems that the loss of energy due 
to hysteresis depends only upon the intensity of magnetization 
and perhaps upon the frequency, but is independent of open or 
closed magnetic circuit, as is to be expected. 

A third set of determinations of the hysteretic loss of ene 
was made on a magnetic circuit built up in the same way as in 
the tests, Table II, but of pieces of sheet-iron .0686 cm. in 
thickness. 

Here witb this thicker kind of iron, evident proof of the induc- 
tion of eddy-currents in the iron was found. . 

The method of determination, the apparatus, etc., were essen- 
tially the same as in the otber set of tests. ln calculating these 
tests, the law of the 1.6th power was assumed as true, and the 
loss of energy in the iron expressed by the equation, 

H= n BI. + e N B?, where H, = B- is the true hysteretic 
loss per cycle and ms., which is independent of the frequency, 
and H, = e N B? is the loss of energy 57 eddy-current, per cycle 
which is proportional to the qe : 

From this expression H = H, + H, the coefficients 7 and e 
were calculated and the agreement or disagreement of these co- 
efficients 7 and € allow us now to check the correctness or incor- 
rectness of the law of the 1.6th power, Table IV. 


TABLE IV. 
25 ; er 
2 © 7 
2 : : T Magnetization B, cov- 
F . J. ee gebe 5 
2 Ba 3 i served values. 12 
No.] £ 8 3 z 31 88 7 
„ 3 3 8 Saga 
bs © gu gb a= id 
3 8 38 2 gau p 
3 E 8 Q 5 Q 8 8 2 
„e ee 
2 8 8 4 
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The values found for 7 are so nearly alike that we can consider 
them as constant, and take their mean value 7 = .00888 as the 
coefficient of hysteresis. 

Even the values found for € are not much different from each 
other, not more than was to be expected from the unavoidable 
differences in the temperature of the iron, which because of the 
high electric temperature-coefficient of iron makes « rather 
variable, 

Taking the average of e, we derive € = .746 X 10—6 and as the 
formula of iron loss, H = .00883 B1.6 ＋ .746 10-6 N B°. 

Two other sets of determinations of the hysteretic loss of 
energy, for the frequency 170 complete periods per second, were 
made on two laminated horse shoe magnets, with laminated 
keeper or armature, each of 2660 cm.? of iron, of 70 Cm.“ cross-sec- 
tion, the thickness of the iron sheets being .0405 cm. 

The method of observation and of calculation was the same as 
in Table III., and the same precautions were taken. In the first 
set of readings, considerable eddy-currents were found; in the 
second set only a small amount of eddies. In the first set of tests, 
the number of readings was 14 ; 

as coefficient of hysteresis found: 7 = .0045 
“ eddies se € = 1.16 x 10-6, 
while the range of magnetization was from 842 to 2,600 lines of 
etic force per cm’, the average difference between observed 
and calculated values = + 2.82. 


WHAT THE WORLD IS WAITING FOR, 


Ir is reported that a new electric motor is now on exhibition 
in San Francisco which is expected to supersede all the present 
motors now used for transportation purposes. The electricity is 
said to be generated in batteries which can be made of any size 
and shape required, and that all the chemicals used can re- 
covered and worked over again indefinitely. This motor is said 
to be very cheap, easily ed, and capas of doing almost 
anything that can be AE of it. In fact, it seems to be the 
very thing for which the world is waiting.—San José Herald. 
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Letters to the Editor. 


CLAUSIUS' LAW OF ENTROPY. 


In your editorial on Mr. Steinmetz's paper an erroneous state- 
men is made of Clausius’ Law of Entropy. The law should be 
stated as follows: A number of physical processes which form a 
complete cycle never diminishes the total entropy of the bodies 
which are involved in these processes. If the cycle is not rever- 
sible then the total entropy is increased and heat is developed at 
the expense of some other form of energy. Vice versa, if heat is 
necessarily developed at the expense of some other form of energy 
then the cycle is non-reversible. By sucha cycle the entropy is 
increased. Hysteresis of iron is only a special case of non-reversi- 
bility. It is therefore easily seen that Clausius’ Law of Entropy 
does not represent all processes of nature as irreversible as your 
statement of it seems to imply. I. PUPIN. 

New Yore Orr. 


We are very glad to take notice of Dr. Pupin’s letter and wil- 
lingly accept his suggestion, that Clausius’ Law of Entropy be 
expressed in its negative form, that is, The change of entropy 
cannot be negative,“ instead of stating it in the itive form, 
namely, The change of entropy must be positive,” so as to 
inelude the ideal case in which the entropy equals zero, though 
they practically amount to the same in the end. 

Theoretically the Law of Entropy is expressed thus, 


Sf 2 20 


where T is the absolute temperature, and Q the quantity of heat, 
and the sign of equality corresponds to the completely reversible, 
and that of inequality, to the non-reversible, cyclic process. 

Nevertheless the completely reversible process, that is, the 
complete conversion of one form of energy into another and back 
again, with an efficiency of 100 per cent., has only an ideal or theo- 
retical existence, since nature's cyclic processes seem to be all non- 
reversible Ifa reversible cyclic process existed, we could com- 
plete it over and over again without either gaining or losing 
energy, and therefore have perpetual motion, which experience 
shows us we can never attain.—Ebs. E. E. 


— — 


THE SPREADING OF FIRE IN CENTRAL STATIONS. 


Is there an element about an electric generating station or 
about any building where electric light or power wires are used, 
that makes them burn more rapidly than other buildings? That 
is the question that is now agitating the minds of fire under- 
writers. The belief has been suggested many times in the past 
on account of the reported rapid spread of fires and the extensive 
damage done before they were subdued. I call to mind several 
instances during the past few years, notably, the burning of the 
Providence Narragansett Co.’s station, the Boston Edison station, 
the New York Manhattan station and more recently the Chicago 
Aro Light & Power station. In December last the large fire in 
the wholesale shoe stores on Federal St., Boston, is believed by 
some to owe its origin, rapid spread and great destructiveness to 
the presence of electric wires in the building. Last month a 
one story brick electric car house 100 x 150 feet in Toledo, Ohio, 
was entirely consumed with a large number of electric cars, and 
a fortnight later the Ferdinand St. station of the Boston Electric 
Light Co. was nearly destroyed. Ihave seen a sensational and 
interesting account of the Toledo fire in which the particulars 
were stated about as follows: The fire was discovered about 3 
o'clock in the morning by the car cleaners. It was described by 
a colored man, I think, who first saw it, as a small blue flame 
burning on the seat of one of the cars. He endeavored to ex- 
tinguish it with ‘‘ buckets of snow ” (a most effective piece of fire 
apparatus). There was a howling snowstorm raging outside. 
In an incredibly short time the fire spread from this car and 
seemed to instantaneously extend over the whole car house with 
a strange hissing noise and the occupants of the building had 
to beat a precipitate tlight for life. The rapid spread with the 
strange hissing noise are the mysterious characteristics of this 
fire and they are supposed to have been due to the presence of the 
trolley wires and incandescent lights in the building. It is plain 
to my mind that the rapid spread after the fire had burned out of 
the car where it was first seen. and where they must have tried 
for some minutes at least to extinguish it, is precisely what would 
have taken place if the same building had contained the same 
number and kind of horse cars or even mule cars, with the same 
raging storm outside, and inside of course, and that if the wires 
had not been there the strange hissing noise would not have been 
suggested, although the same noise would have been there. It 
has also been insinuated that the embarrassed financial condition 
of the company aided the spread of the fire. That theory of 
course would explode the mysterious electrical hypothesis. 
Knowing nothing about either I should think one about as prob- 
able as the other. It is more than probable, however, that the 
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presence of a reliable system of automatic sprinklers covering the 
entire inside of the building, together with available hose and 
water and a few level heads and hands to use them, would have 
stopped the fire or confined it to one car, electric wires and 
financial condition notwithstanding. 

Now to come to the Boston Ferdinand St. fire. This started in 
the early morning and certainly did spread rapidly and most 
completely to every part of the building which is about 100 x 60 
feet and 3 stories high. There was evidently a needless delay in 
calling the fire department but stil], with all that, it seems im- 
probable that the fire could so completely have communicated to, 
and burned with such fierceness, in all parts of the building with- 
out some unusual aid or uncommon conditions. The inside con- 
struction was heavy, rough, spruce timbers and joists with 
double 2 inch wood floors. The ceiling of this first floor (engine 
room) was sheathed with soft wood and the brick walls bare. 
The walls and ceiling both in the second floor (dynamo room 
were similarly sheathed, while the walls and ceiling of the thir 
floor (supply room) were both bare. Not only is the sheathing 
almost entirely consumed but the joists and floor boards under- 
neath, in every room, and even under the engine room fioor next 
the ground, are burned and charred an inch or more, in depth, 
and no part of the building seems particularly more burnt than 
another. 

It cannot be denied that this thin, soft wood sheathing, dried 
and seasoned by the heat of a large station for over two years, was 
terribly inflammable and would burn like tinder” (as it really 
was), and that the spread would be accelerated by the excessive 
air currents caused by engines, fly-wheels, belts and dynamos of 
a 1400 arc light station; but still, is that all there is to the question? 
With all conditions of building the same, with the same engines, 
fly wheels, belts and speed operating the same number of machines 
for producing mechanical instead of electrical power would the 
results of the fire have been the same? 

Here were 25;arc machines (24 Brush, 1 T-H.) We know that 
arc dynamos spark and that the electric spark liberates ozone, 
because our olfactories tell us of the ozonic presence. We know 
that it permeates all parts of such a station as this and that it 
affords several times more support for combustion than does 
oxygen. Is then the fierceness and rapid spread of these fires 
due to the disintegration of oxygen and consequent increased 
support for combustion? Admitting for the sake of argument 
that there is a greater fierceness and more rapid spread, are the 
causes those above suggested? And if not, what are they? 

Without expressing any further opinion I would like to see 
the subject analyzed and treated by some of our many eminent 
scientists engaged in the electrical business. 

The presence of unusually dangerous conditions not only in elec- 
tric generating stations but w electric wires are installed 
is fast taking root in the fire insurance mind, and it certainly 
behooves the electrical interests to demonstrate that there is no 
foundation for such beliefs, if indeed there is none, else there is 
trouble ahead in the increased cost and difficulty of procuring fire 
insurance. 

If there is foundation for the belief, the remedy must be ap- 
plied in the way of appropriate construction and fire protection, 
or the fiddler must be paid. 

STEPHEN E. BARTON. 
Boston, Mass , Feb. 2, 1892. 


EFFECT OF THE VAN DEPOELE vs. DAFT DECISION. 


Your interest in patent practice and the welfare of inventors 
has doubtless drawn your attention tothe decisionin Van 
vs. Daft, on page 520 of the Official Gazette, Jan. 26, 93. 

The decision speaks for itself and very plainly too. It is mat- 
ter of history that for many years the most glaring frauds were 

rpetrated through the agency of a perverted application of the 
aw in the matter of reissued tents. This, however, was 
finally exploded by the Supreme Court of the United States and 
then it was that the divisional application began to flourish. 

Several decisions of the Commissioners of Patents have been 
aimed at divisional applications, beginning with ex parte Holt, 
most of them being for the protection of the public and to prevent 
inventors from practically extending the term of their patent be- 
yond seventeen years by hatching out a divisional application 
every few years. 

The present decision, however, disposes of the practice under 
which an applicant was allowed to take a rib from the parent 
case, complete the skeleton, and then clothe it with a mantle of 
claims sufficiently broad to cover the subsequent growth of the 
art, claiming the date of the filing of the es Sere or parent, ap- 
plication as the age of his new creation. Under these circum- 
stances an old application which has been skilfully kept alive in 
the Office year after year, in defiance of the law, was worth ite 
weight in gold, as no subsequent actual inventor could, by any 
possibility, overcome the so-called record date” of this buried 
treasure, which thereby became an invincible 958 05 by which 
further progress in the art was practically prevented. 

FRANKLAND JAN Nus. 

WASHINO TON, D. C., Jan. 30, 1892. 
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CARBON STUBS AS FUEL, 


In visiting the various arc light stations throughout the 
country, one notices barrels and boxes filled with carbon stubs 
which have been carefully saved and stacked up for no apparent 
reason and occupying valuable space. It has not been my fortune 
to find a station superintendent who could give any reason for 
their preservation, except possibly that some carbon manufacturer 
would some day call them in, and finding some way of utilizing 
them, allow a difference in trade. 

As no such offer has yet been made, this saving process still 
continues. It may be of interest to know that they make a very 
slow, even, hot and smokeless fire when burned in a grate, stove 
or under a boiler, and that Mr. Hill Williams of the Upper Appo- 
mattox Co., of Petersburg, Va , has toasted his shins in his office 
for some time by this kind of a fire. When his water wheels do 
not get sufficient water, he burns them under his boiler, and a few 
shovels full of them make it very difficult to keep his safety 
valves from deafening the neighborhood. 


New Yorx Ciry, Feb. 2, 1892. JEAN A. WETMORE. 


PRACTICAL FORMULÆ FOR STREET CAR MOTORS 


IN your issue of Dec. 23, Mr. Thorburn Reid concludes his 
article thus: Having found w, ...... we may substitute 
E. We are thus enabled to determine the size of wires 
for feeders. Will you kindly inform me (1) if E is not a fixed 
E. M. F. (500 volts), and (2) how the E. M. F., E determines the size 
of the feeder wires; (8) in equation (1) if n = revs. per minute 


why the equation does not read E = 9 — ? Should it not be 
n = No. of revolutions per second? 


SUBSCRIBER. 
BALTIMORE, Mp. 


NOTE BY MR. THORBURN REID. 


I HOPE the following explanations will make clear to Sub- 
scriber ” the difficulties he has found in my article. 

(1) The E. M. F. in the formula is that which is impressed on 
the terminals of the motor. It is therefore the E. M. F. of the 
line at the point where the car is running. The standard E. M. F. 
for street railways is 500 volts at the station, but if it is 500 volts 
at the station, it must be less than that at any point on the line 
lear current is being taken off, on account of the C R drop on 
the line. 

(2) Having determined by means of the formula in my 
article the E impressed on the motor terminals required to drive 
the car at a fixed speed, we subtract this value from the fixed E 
at the station which may be somewhat more or less than 500 volts, 
and thus obtain the value of the C R drop on the line. Then, 
having determined the current flowing along the line to the 
different cars supplied by it, we may determine the resistance of 
the line and hence, knowing its length, the diameter of the wire 
required to give this resistance. 

(3) Writing n as revolutions per minute was an oversight 
either on my part or the printer’s. Equation (6) gives the value 
of nin revolutions per second. This oversight however would 
not affect the results obtained from equations (4) and (8), since all 
aia in equations (1) or (2) are included in a in equations (8) 
an ). 

In the ENGINEER of January 20, Mr. Arner finds an apparent 
discrepancy between formula (4) of my article and that given by 
Kapp. Kapp's formula is an approximation, as is mine. He 
gives, alittle before the page cited by Mr. Arner, the formula: 
Electrical efficiency of motor = ie 
formula is not exact enough for his purpose. which is to obtain 
a formula for the commercial efficiency of on electric railway, 
including generator, line and motor. Kapp's formula is not ex- 
act and, under certain conditions, would not give as accurate 


results as the formula ae 


and says very truly that that 


It would take more space than the limits of this communica- 
tion would permit to go thoroughly into the question of the losses 
in transmission from generator to car axle, but I think I can 
briefly reconcile the apparent discrepancies Mr. Arner has found. 
w, as stated in my article is the work done by the motor. This 
work is partly expended in overcoming the friction of the motor 
bearings and gears. The remainder may be called the useful 
work, since it is expended only in driving the car. It is the ratio 
of this useful work to that supplied to the generator that Kapp 
intends to obtain by his formula. His formula would give that 
value exactly, however, under only one particular set of con- 
ditions. w in my article includes all the work done by the motor, 
whether in its own bearings and gears or on the car axle. It 
also includes the magnetic, or hysteresis and eddy current loss in 
the core of the armature. This fact does not affect the accuracy 
of equations (3) and (4) for the reason that equation (9) w, = b n 
js as nearly correct for these internal losses as for the external, 
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except the magnetic loss, which is so small a properties of the. 
total as to be entirely negligible, especially in such rough cales 


lations as these must be. 
Ino 


SCHENECTADY, N. Y. 


CONCERNING ELECTRICAL WRANGLES. 


ON behalf of all the readers of electrical matter in the daily 
papers I beg to interpose a respectful but firm ob to the 
trial at the present time, of the Morse—Vail controversy 
in the columns of the Evening Post. If we have Doe ot as 
judges in this sort of thing, we want to do the work tly and 
thoroughly and regularly and in order; and we do not see there- 
fore why, when the calendar of like cases already before us is so 
great, why when our judicial faculties are already over burdened, 
this particular row should be advanced out of its proper succes- 
sion and suddenly sprung on us. Both sides have been hard at 
work evolving pleasing and suitable testimony for the last fifty 
years and we submit that plainly, and in no possible circumstence, 
can this be r as a short cause.” Look at this list of 
merely some of the more important cases which choke our calen- 
dar in the electrical field alone. I put the names of the parties 
first and the issue adjacent: 

(1) John Doe (unknown Chinaman,) vs. Flavio de Gioja, 
Mariner’s Compass. (2) Vieta vs Gilbert, The Earth’s Magnetism. 
(8) Wall vs. Von Guericke, The Electric Light. (4) Hauksbee vs. 
Davy. Electric Illumination. (5) Musschenbroeck ve. Cunsous, vs. 
Von Kleist, The Leyden Jar. (6) Frauklin vs. Dahliard, vs. De 
Romas, Identity of Lightning and Electricity. (7) Galvani ve. 
Sulzer vs. Volta et al., Galvanic Cell. (8) Ritter vs. Nicholson 
an 58 5 (9) 1 75 va. Erman vs. 

nté, Secondary Battery. ) magnesi vs. Magnetic 
Action of Current. (11) Sturgeon vs. Arago, Electro Magnet. (19) 
Henry vs. Faraday, eto Induction. (18 Wateon vs. Ronalds 
vs. Wheatstone vs. Cooke ef al., Electric Telegraph. (14) Dal 
Negro vs. Davenport vs. McGawley etal., Electric Motor. (15) 
Davidson vs. Jacobi vs. Page vs. Hall vs. Lilly, Elestric Railway. 

16) De Moleyns vs. Starr, Incandescent Lamp. (17) Hjorth vs. 

arley vs. Siemens vs. Wheatstone, Self-Exciting nano. 
(18) Pacinotti ve. Gramme, Ring Armature. (19) Michell vs. 
Coulomb, Laws of Magnetism. (20) Jordan vs. Spenser et al. 
Electro-Metallurgy. All of these far outdate the Morse-Vail 
dispute. Since then we have added and quite recently: Brush vs. 
Faure, S Cell. Bell vs. Reis vs. Gray vs. Drawbaugh, 
Telephone; and Edison vs. Everybody, Every ; on 

Of course when we go into other fields there are the fights over 
the telescope, (Galileo vs. Jansen); the locomotive, (Stevenson vs. 
Evans); the steamboat, (Fulton vs. Hulls, et al.); the screw-pro- 
pelle: (Smith vs. Stevens, et al.); the monitor turret, (Timby ys. 

icsson) and plenty of others. 

The Chinaman vs. Gioja discussion has been on now for 
about 700 years and it has not been reached and formally sub- 
mitted to us for decision even yet. At the same rate the Morse- 
Vail question ought not to come up regularly until some time 
in the latter half of the twenty-sixth century. Let us leave it to 
the readers of the papers of that date. 

PARK BENJAMIN. 

82 Parr Pace, New York, 15th January, 1893. 


WASHING AND SCRUBBING ELECTRIC CAR TRACKS. 


In your last issue Mr. W. R. Mason says in regard to my article 
on the effect of a clean track that a well-adjusted broom will 
‘¢ fill the bill” equally as well. 

I must take exceptions to this, because in certain cases the 
track broom (which, by the way, I had considered as part of the 
necessary equipment of every car,and did not mention on that 
account) does considerably more than fill the bill, 

If Mr. Mason should ever be so unfortunate as to ride over 
some of the country roads where the cars run at a speed of 
ten or twelve miles an hour and find the track broom turning the 
car into an amateur cyclone of dust, Iam sure he would be com- 
vinced of the wisdom of watering the track, for comfort if not 
for economy. 

Besides, it is almost capone to run a car thus without get- 
ting the journals hot and delaying traffic, to say nothing of in- 
juring the vital parts of the motor. The actual cost of sp 
the water is slight compared with the benefit got from it, 
with its use the track broom is made much more ual, 

Locus E. MARPLE. 

New York City, February 4, 1802. 


UNREASONING PREJUDICE AGAINST ELECTRIC LIGHT AND 
i „ POWER. 


I DESIRE to call your attention to the two enclosed clippings 
R. 
is 


both taken from the Springfield Daily Republican, of 8 
Mass. The one referring to the fire in H „ 


the Ho 
Co. 's car shed shows the entire trend of the paper and that 
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prejudiced against the electric industries. This is not the first 
time that it has thrown discredit upon the electric light by claim- 
ing that the wires were the cause of the fire. In two distinct 
cases where it claimed that the electric light wires were the 
causes of the fires the morning after they occurred, it has been 

roved that such was not the case. In the case of the firein the 

olyoke Street R. R. car shed the treasurer of the Company told 
the writer that he had never for a moment any suspicion that the 
fire was caused by electric light wires. Regarding the second 
slip referring to the ‘‘ Rise in Insurance Rates,” the writer is not 
aware whether the statement made in the last paragraph cor- 
rectly represents the sentiment of the insurance people, yet 
judging from the facts, it does not seem possible that it could. 
According’ to the ‘‘ Chronicle Fire Table,” out of 22,412 fires in 
1890, only 121 were caused by electric wire and lights, while 1,239 
resulted from defective-flues, 697 from explosions (of lamps, lan- 
tern, eto. , 228 from cigars, cigarettes and tobacco pipes, 269 from 
gas jets and 691 from matches. 

It does riot seem from the above facts that it is fair to assume 
that electric apparatus is to blame for the great increase of fires 
during thé last year, and the daily press should be more careful 
in making statements that are detrimental to the great industries 
which have grown out of the use of electric apparatus. It would 
also be well to keep in mind the important aid rendered the fire- 
men by electric apparatus in giving prompt notice when fire 
occurs. 
bl ate ARTHUR J. NEWELL. 
HoLxrokx, Mass., Jan. 26, 1892. 


„ Personal. 


r 


* MR. FRANK B. RAE. 

THE ï known electrical engineer above named has recently 
made such arrangements that he is now free to engage in engi- 
neering and, consultation work, as announced in our advertising 
pages. Mr. Rae, of whose interesting career we gave a sketch 
some months ago, was one of the very first electrical engineers in 
this country to give attention to electric traction; and the result 
is that both his work and his name are now familiar to all. Mr. 
Rae will, hereafter, as before, make a specialty of electric railway 
work, and he will also be ready to take up any questions in the 
electrical transmission of power and in the design of new electrical 
machinery for power transmission purposes. Plans and specifica- 
tions wil] be fully drawn out by Mr. Rae, and supervision of work 
given by him. Mr. Rae has taken offices in the Hammond Build- 
ing, Detroit. It is interesting to know that Mr. Rae is already 
engaged on some new and important railway work that promises 
well, , 


Obituary. 


GEORGE WORTHINGTON. 


News reaches us from Buffalo of the death there of Mr. George 
Worthington, at the residence of his brother, after a lingering 
illness of about two years. It is seldom that any industry loses a 
man 80 fctive and prominent as the electrical industries lose in 
Mr. Worthington, who deserves the title of the pioneer of weekly 
electrical journalism in America. He was born in East Bethany, 
Genesee County, New York, March 18, 1844, of good stock, his 
family having been prominent in the interior of the State for 
years. He attended school at the Geneseeand Wyoming Academy, 
at Alexander. N. Y. In 1862, he went to Milwaukee, Wis., and 
engaged in the hardware business until April, 1864, when he en- 
listed in the Fourth United States Infantry and served until the 
close of the war.. He returned to Owego, N. Y., and then again 
to Milwaukee, Wis., where he again entered the hardware busi- 
ness, under the firm name of Worthington & Meek. Subsequently 
Worthington was appointed Consul to Ghent, Belgium. He 
soon resigned that position, returning home, went to Pittsburgh, 
Pa., wheré he was in the employ of the Pennsylvania Railroad 
Company for a short time. He then came to New York and 
entered the oun of W. H. Eldred, of the Gold and Stock Ex- 
change Telegraph Company, and remained there until he founded 
The Electrical iew, in February, 1882. He never married and 
is survived by his father and by his brother. Mr. C. G. Worth- 
ington, of the insurance firm of Worthington & Sill, Buffalo, N. Y. 

At the time Mr. Worthington founded his paper, there was no 
other weekly electrical 1 in America. THE ELECTRICAL 
ENGINEER, then a monthly, had preceded it by but a few weeks, 
and the only other paper in the field was The Operator, a tele- 
graphic journal, which. did not drop that title and come out as T'he 
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Electrical World until about the middle of 1883. Mr. Worth- 
ington had many bright newspaper ideas, and a wonderful talent 
for making friends, and the Review was soon on a very prosperous 
footing. Its work inaiding the development of the telephone, 
the electric light and all the later industries is known to all. To 
Mr. Worthington as editor of the Review, and in association with 
Mr. Charles W. Price, belongs a large part of the credit of 
establishing the National Electric Light Association and the New 
York Electric Club—a forerunner of many like organizations all 
over the country. Mr. Worthington was also a charter member 
of the American Institute of Electrical Engineers, but was never 
active at all in its affairs, his tastes and sympathies inclining him 
more to social and commercial, rather than technical, activities 
and pursuits. It may well be doubted whether any man in elec- 
trical work during the last ten years had a wider circle of 
acquaintances or was held in more affectionate esteem by them 
all. Yet he was a good fighter withal, and as to his qualities in 
active work it is enough to say that during all the heat and hurly 
burly of the last decade—certainly the most important that elec- 
trical applications have seen—he more than held his own. 


GEORGE E. MUMFORD. 


GEORGE E. MUMFORD, of Rochester, N. Y., died last week in 
Florida, aged sixty years. Mr. Mumford was born in the central 
part of the State and was the son of William Mumford, one of 
the pioneers of central New York. George E. Mumford was a 
graduate of Williams College, and was a lawyer by profession. 
He practised law for many years in Rochester in association with 
George H. Mumford, who was largely interested in the Western 
Union Telegraph Company in its earlier history when it had its 
headquarters in Rochester. In the latter years of his life Mr. 
Mumford abandoned the practice of law, confining his attention 
to many business enterprises with which he was connected. He 
was president of the Brush Electric Light Company of Rochester, 
which purchased the Genesee Falls and used the water-power to 
furnish Rochester with electric light, a plan that has proved to be 
very successful. 


HENRY CHURCH. 


It is with much regret we announce the death from la grippe 
of Mr. Henry Church, of the Phoenix Iron Works, Meadville, Pa., 
builders of engines, etc.. for electric lighting and power. Mr. 
Church was the son of Judge Gaylord Church, and was born in 
Meadville in 1842. He began as a civil engineer, and about 20 
years ago consolidated the business interests of Dick & Church 
and the Phoœnix Iron Works Co., of which concern he remained 
active manager down to the time of his death, witnessing the 
gradual and solid expansion of the industry he himself did so 
much to develop. Mr. Church was a high Mason, and took a 
keen interest in Masonic matters. His death was rather sudden, 
and came as ashock to the community that had known him from 
childhood and in all the honored relationships of life. 


Society and Club Notes. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. 


THE 6ith meeting will be held at the headquarters of the insti- 
tute, 12 West 31st street., near 5th Ave., on Tuesday evening, 
February 16th, at 8 o’clock. A paper will be read by Lieut. F. 
Jarvis Patten, on A Proposed New System of Alternating-Direct 
Current Transformation.” Members who are especially interested 
in this subject may secure advance copies upon application to the 
secretary, which will be forwarded at the earliest possible moment. 
Distant members are invited to contribute their remarks in writiny, 
in case they are unable to be present. 


PAPERS TO BE READ AT THE N.E. L. A., BUFFALO CONVENTION. 


Below we give a list of the papers to be read at the Buffalo 
Convention of the National Electric Light Association : 


How to Fire a Steam Boiler...... E E Richard Hammond. 
The Allied ones Daniel Ashworth. 
Switchboards: Their Safety and Operation....... M. C. Sullivan. 
Aerial Wirres e e ee mares eee E. F. Peck. 
The Alternating Motor......... .....ee eens j 9 75 Seed Jr. 
From the Tannery to the Dynamo............Chas. A. Schieren. 
Underground Wiring... .........sccceess eres eeeees E. A. Leslie. 
Underground Systems....... PETE ETE EE aerate ee J. B. Craven. 


Municipal Franchises for Quasi-Public Works ...Allen R. Foote. 
Electric Lighting from a Financial Standpoint...Erastus Wiman, 
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A SPECIAL TRAIN FOR THE BUFFALO CONVENTION. 


ARRANGEMENTS have been perfected for a special vestibule 
train, composed of parlor, dining, and buffet cars, which will 
leave the Grand Central station, New York City, via. N. Y. C. & 
H. R. R. R., at 11:00 a, M., on Monday Febuary 22, (Washington’s 
Birthday), and will connect with the Boston party at Albany. 
Seat checks for this train can be procured from C. O. Baker, Jr., 
master of transportation, room 505, 136 Liberty street, at the 
rate of twodollars each. Railroad tickets can be procured at the 
various ticket offices. It will, however, be necessary for the pur- 
chaser to request the ticket agent to furnish him with a certifi- 
cate, which will entitle him to rebate fare on his return passage. 
These certificates are made absolutely non-transferable. 

The following gentlemen have charge of transportation mat- 
ters for their respective localities: 


H. A. Cleverly........ 1018 Chestnut street, Philadelphia. 
Fred W. Royce..1408 Pennsylvania avenue, Washington. 
A. C. Shu 620 Atlantic avenue, Boston. 
John L. Martin 146 Michigan avenue, Chicago. 
Morris W. Meadodoobbbbblll. . ꝗ Pittsburgh, Pa. 


S. D. Nesmith...... . . . T.-H. Electric Co., Cleveland, O. 


C. F. Hesser . . Cincinnati Electric Light Co. Cin. O. 
H. D. Stanley. Bridgeport, Conn. 
Prof. Henry T. Bovey..McGill University, Montreal, Can. 
N. J. Hart. e 5 New Orleans, La. 
James I. Ayer e 322 Pine street, St. Louis, Mo. 
Frederic Nicholls . . Toronto, Canada. 
John I. Sabin....... FC San Francisco, Cal. 
E. W. Rollins Denver Consol. Elec. Co., Denver, Col. 


Reports of Companies. 


— 


STANDARD UNDERGROUND CABLE CO. 


THE new board of directors of the Standard Underground Cable 
Co. met in the company’s office January 28, 1892, for the purpose of 
organizing. Mr. Joseph W. Marsh was re-elected as vice president 
and general manger; Mr. Frank A. Rinehart as secretary and treas- 
urer, and Mr. O. R.Ebel as auditor, and John N. Dalzell, Mark W. 
Watson and James H. Willock were chosen as the executive com- 
mittee for the ensuing year. 

The company declared a dividend of 1 per cent., and made a 
strong showing of business despite the prolonged depression in 
trade. 


A WESTINGHOUSE DIVIDEND. 


C. A. TERRY, secretary of the Westinghouse Electric and 
Manufacturing Co., has announced that the Board of Directors 
has declared an interim dividend of 1 per cent. on the preferred 
stock of the company for the fractional part of the quarter end- 
ing Dec. 31, 1891, payable Feb. 1. 


A POLICE SIGNAL SYSTEM FOR NEW YORK. 


THE Board of Police Commissioners have invited proposals 
from the various electric fire-alarm and police-signal companies 
who wish to equip the police department. 

The board want some system by which the attention of the 
patrolman on the beat can be attracted that he might know that 
he was wanted by the officer in charge of the station. This is 
just as essential as that the policcman should be able tocall up the 
station house. 

Among the companies represented are the Municipal Signal 
Company of Boston, the Metropolitan Duplex Fire and Police Sig- 
nal Company, the Pierce & Jones Company. the Gamewell Com- 
pany, the National Electric Manufacturing Company, United Fire 
Alarm and Police Signal Company, the Porter Teletype Company, 
the Electric Patrol Indicator Company, the Non-Interference Suc- 
cessive System, and the Herzog Teleseme Company. 


DRY BATTERY PATENTS. 


A SPECIAL circular in regard to dry battery patents has been 
issued by J. H. Bunnell & Co., who claim that serious infringe- 
ment has been made of the Burnley patents. A hearing is now 
proceeding before Mr. H. C. Andrews, referee, appointed by the 
U. S. District Court, for evidence in a suit against the Manhattan 
Electric Supply Co., on account of alleged violation of the Burnley 
patents. The Manhattan Co. make what is known as the Mesco ” 
dry battery. 
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Inventors’ Record. 


+ 


CLASSIFIED DIGEST OF ELECTRICAL: PATENTS 
ISSUED JANUARY 26, 1892, 


Accumulators :-- 4 


Apparatus for Charging Secondary Batteries, C. O. Mailloux, 467,543. 
Filed April 24, 1891. i 

Provides means for charging a large number of batteries of the same or a 
different number of cells in series at the same time. 5 l 
Apparatus for Charging Secondary Batteries, C. O. -Mailloux, 467,544 
Filed Apr. 24, 1891. : * 

Similar to No. 467,548. . . 

Charging Secondary Batteries, C. O. Mailloux, 467,545. Filed Apr. 24, 1891. 

Preserves automatically the rate of flow of current through the battery 
without using cumbrous resistance coils or the like. 
Apparatus for Charging Secondary Bitteries, C. O. Mailloux, 467,546. 
Filed Apr. 24, 1891. — 

Similar to No. 467,545. : 
Apparatus for Charging Secondary Batteries, C. O. Mailloux, 467,547. 
Filed Apr. 24, 1891. , ' 

Similar to 487,545. * 

Secondary Battery, J. B. Entz & W. A. Phillips, 467,573. Filed Jan. 7, 1801. 

Provides means Of rendering the electrolytie action uniform. 

Alarms and Signals :— f , . 
1 Railway Signaling Apparatus, F. I. Myers, 467,581. Filed Mar. 16, 
155 upon the existing Sykes system of semi-automatic 
signaling. . 
Electrical Signaling Apparatus, P. B. Delaney, 467,651. Filed Sept. 19, 1890. 

An electrical alarm clock by means of which any number of alarms may 
be given within the compass of 24 hours. ‘ 

Zest Circuit for Multiple Switchboards, C. E. Scribner, 467,901. Filed May 

; 1. = 

An audible test signal of a character distinct from any sound which might 
be produced by any accidental cause. p ; on 
Test Circuit for Multiple Switchboards, C. E. Scribner, 467,902. Filed May 
Provides means for ascertaining whether or no any line is in use at some 
other board. : 


Clocks :— i 
Electric Clock, F. A. Ellis, 467,748. Filed June -13, 1801. . 


Conductors, Conduits and Insulators :—. e “Ge 
Composition of Matler for Insulating Purposes, D. H. Piffard, 467,520. 
Filed May 26, 1891. 3 ee i 

A combination of rubber, resin and plaster of paris in the proper pro- 
portions. 
Apparatus for Laying Underground Conduits for Electric Wires, H. B. 
Camp, 467,650. Filed Oct. 18, 1891. 


A mandrel arranged to slide through an electric conduit as it is being laid 
for the purpose of cleaning. oe aes 


Distribution :— 


System of Electric Distribution, N. W. Perry, 467,897. Filed Apr. 18, 1891. 

Has for ite object to automatically disconnect conductors from a high ten- 
sion main circuit when they become idle and to automatically reconnect 
them when called into use. ees 


Dynamos and Motors:— 


Alternating-Current Motor, L. Gutmann, 467,537. Filed Nov. 20, 1889. 
Consists in producing relative motion of the armature and field- ets 

b giving multiple poles to the armature, permanently forming local Closed 

circuits in the armature by induction and increasing the indu currents in 

the closed circuits by an 1 e current. 1 

Carbon Brush-holder, C. O. Mailloux, 467,542. Filed Mar. 18, 1891. 


Heating :-- 


Electric Heater, L. Gutmann, 467,538. Filed Nov. 12, 1890. 
An electric heater for cooking, ete. 


Lampe and Appurtenances :— 


Hanger for Electric Lamps, D. B. Matson, 467,511. Filed Nov. 24, 1890. 

Au . whereby the lamp circuit is brokeh automatically when 
the lamp islowered for trimming or repairs. i . 

Incandescent Electric Lamp. E. P. Roberts, 487.023. Filed July 15, 1891. 

Provides ineans for the protection of the wires passing through the socket 
piece and connecting with the electrodes. 

{Incandescent Electric Lamp, H. J. Gutman, 467,576. Filed April 10, 1801. 

Has for its object to provide in an incandescent lamp the maximum area 
of shading and reflecting surface. f 
Electric Arc Lamp, J. A. Mosher, 467,610. Filed Jan. 24, 1891. 

Relates to a novel method of feeding by reversing the movement of the 
magnet core. . 

Electric Arc Lamp, C. E. Scribner, 467.656. Filed July 8, 1888. 

Contains two sets of carbons with clutch levers supported a short distance 
above the lifting lever and a cut-out carried by the lifting lever by means of 
which said lever may be raised a short distance without being obstructed by 
the weight of the clutch lever. , . 

Incandescent Lamp Socket, P. Dunn, 467.716. Filed March 12, 1891. 

A simple socket switch for incandescent lamps. 


Measurement ; 
Meler for Electric Translating Devices, H. H. Cutler, 467,669. Filed Jan. 2, 
An arrangement by means of which the meter gives the highest indication 
when affected by the smallest current, a Son 
Metal-Working :— t oats 


Are Metal-Working Apparatus, H. Howard, 467,752. Filed July 6, 1891. 
Relates to improved methods of electric heating and welding. 


Miscellaneous :— : 


Electric- Drill System, H. N. Marvin, 467,509. Filed Aug. 15, 1891. 
A reciprocating drill operated without commutators.. . 
Electric Drill System, H. N. Marvin, 467,510. Filed Aug. 21, 1891. 
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Has for its object to direct alternately into the two magnetizing coils rising 
falling —, of current. 
yee ont H. White, 467,530. Filed June 4, 1891. f 
Automatic Electric Controller for Air Pumps, A. Bergmann, dec'd., B. 
n, administratrix, 467,551. Filed Sept. 18, 1590. 

Relates to means for maintaining air or gas pressure in a receptacle con- 
nected with casks containing malt liquor, the air pump being driven by an 
electric motor provided with an automatic controlling device. 

J. A. Mosher, 467,611. Filed Apr. 4, 1891. 


of heads, a cylinder held thereon, and strips sur- 
rounded by asbestos held to such heads and wrapped with braided wire. 
Contact Board for Rheostats, S. H. Short, 467,613. Filed March 18, 1891. 

A contact board for connecting in the resistances on an electric motor car. 
Magnetic Separator, F. H. Richards, 467,645. Filed Oct 12, 1891. 

A separator for paper pulp employing a trough having a depressed, trans- 
verse, magnetic floor section and a detlector extending into such trough over 

section. 


Electric Conductor Support, E. M. Boynton, 467,679. Filed March 19, 1891. 
A bifurcated beam having blocks of insulating material inserted within it 
from which one or more conductors are suspended. 
Door Opener, ©. H. Grebenstein, 467,654. Filed June 26, 1891. = 
Adjustable Electrode for Dental Purposes, W. P. Horton, Jr., 467,738. 
10, 1891. ? 
— — of Electric Circuits, F. B. Rae. 467,773. Filed May 1, 1889. 
Consists in an adjustable circuit- controlling and current- regulating switch 
so operated that the current admitted to the field magnet circuit will pass 
through the field magnet dar a — wholly in series, partly in series, 
or in parallel, or wholly in allel. > 
— ric Tell-Tale for Tanks, G — & G. Bollman, 467,774. Filed June 
801. 
ys Cea Wire Grip, C. A. Kent, 467,815. Filed May 22, 1891. 
Maynetic Separator. F. H. Richards, 467.833. Filed Sept. 29, 1891. 
A se tor for removing particles of iron from paper pulp, ete. 
Push Button, A. Lungen, 467,875. Filed Mar. 4, 1891. 
. Filed Sept. 17, 1891. 


Filed 


Electric Wire Tapper, G. S. Neu, 467,891. 


Railways and Appliances :— 
Trolley Wheel for Electric Cars, L. A. Simons & G. R. Roof, 467,583. 
an é 


1891. 
5 Epio cutting edged corrugations on the surface of the wheel. 
Station Indicator. R. B. Ayres, 467,678. Filed July 27, 1891, h 
Motor Mechanism for Street Cars, R. W. Thickins, 467,693. Filed Apr. 20, 


1891. * 
Means of communicating the motion of a motor to the wheels of the street 


Filed 


Station Indicator, R. B. Ayres, 467,854. Filed Feb. 16, 1891. 
Electric Railway, W. B. Hutchinson, 467,699. Filed Apr. 14, 1891. 

Claim 1 follows: 

In an electric railway a hollow carrier for the main conductor, said car- 
rier having a longitudinal slot in one side and having its rear wall inclined 


downw to the slot. 
Switehes and Out-Outs :— 
Electric Switch J. Haight, 407 Filed Dec. 24, 1890. 
Has for its 1885 to cut sae pod ge more groupe of local circuits without 
oon circui 


affecting of the line 
Matric Switch, C. J 


467,540. Filed Apr. 6, 1801. 
a pair of tan contact pieces one outside of the other, so 
Mios as to complete 
Telegraphs : 


tial 
circuit between themsel 
Indicating t, H. J. 


instrument for use in 
10 lea data, stick quotations, etc. 


ves. 


he, 467,505. Filed Feb. 7, 1891. 
telegraphy exhibiting meteoro- 


NOTES ON THE CRYSTAL PALACE ELECTRICAL EXHIBITION, 
1893. 


THE Electrical Exhibition at the Crystal Palace, like its pre- 
decessor of 1881, has been taken up most enthusiastically, and 


difficulty was ced by the Palace authorities in finding 
sufficient space the requirements of exhibitors. Messrs. 
Siemens Bros. show dynamos of their make in combination with 
Willans and e engines, as used on P. & O. steamers. 


The Brush Electrical Engineering Co. show a large number of 
Brush dynamos, and engines for driving them. Crompton & Co. 
show a Crompton dynamo combined with a Willans engine of 200 
b. p. This machine is capable of running nearly 4,000 8 c. p. 

t lamps, and is of the same pattern as the machines 

employed in the Kensington & Knightsbridge Co., Notting Hill E. 

L. oe and Westminster E. L. Co. This company alsoshows Otto 

engine driving a smaller dynamo, which charges a large num- 

foe of accumuiators. Crompton mains are to be seen in section 
on this stand. 1 

Messrs. Crossley Brothers, the original owners of the Otto pat- 

ent, show a number of engines of their well-known type, driving 

ous electrical machinery. The British Gas Engine Co. show 
their patent cycle engines. Meesrs. J. F. Andrew & Co. show 
the 5 gas engine. Dick, Kerr & Co. with the Griffin gas 
engine. Messrs. Day & Co., of Bath, a new form of gas engine, 
all driving dynamos of various makes. at : 

In the nave a number of very important exhibits are to be 

een, among which the Postmaster-General exhibits a complete 

showing the instruments used from the intro- 
1887 to the present time. 

show 10,000 incandescent lamps in one 


group making a most magnificent display. About 200 h. p. will 


8 to light these at one time. , 
The National e Co. have established an exchange in 
wenmection with their London head-quarters, and rooms have been 
nnd where visitors may, by paying a small fee, hear the 
London opera i by telephone. 


transmitted 
The Consolidated Telephone Company, have two stands, one 


THE ELECTRICAL ENGINEER, 


[Feb. 10, 1892. 


in the’ nave and one in the gallery, connected by telephone, and 
showing various kinds of instruments. 

Mesers. Croggon & Co. show a model of a church with light- 

ning conductors of the latest form. This church also has bells, 
rung by electricity from a keyboard below. 
. Messrs. Rashleigh, Phipps & Dawson have arranged their stand 
in the shape of an Egyptian mosque, introducing various designs 
as used by the ancient Assyrians. It is handsomely decorated 
and well lighted by electricity. 

Crompton & Co., Limited, sbow various types of the Cromp- 
ton dynamo, together with a large projector or search light, as 
supplied to the navy. This is erected on a conning tower as on 
board ship, the lights being thrown from one end of the Palace to 
the other. They also show the Crompton electric crane, which is 
made to travel, hoist, and slew at the same time. A new feature 
shown in connection with this exhibit is a new form of automatic 
lamp, which has only just been perfected. On this stand a com- 
plete testing station is shown, using Crompton Howell cells. 

Messrs. Siemens Brothers show an important exhibit of large 
arc lights and poles, hand-regulating holophote, city posts, iron 
brackets of various shapes and sizes, samples of submarine cable, 
etc. 

The Brush Electrical Engineering Company show various 
sizes of their well-known dynamos, arc lamps, Mordey alternators, 
and other machinery. They also show a full-sized electric car 
made at their Falcon Works. 

Woodhouse & Rawson show a model of an electric Jaunch 
built for the Thames, a patent winch, electro-hydraulic riveters, 
etc.; also different forms of electric lighting. 

Messrs. Johnson & Phillips show buoys and other marine ap- 

ratus, together with dynamos and arc lamps as manufactured 

y them, an electric capstan for winding, and an electric pump- 

ing plant as used in collieries. This firm is making a speciality 

of electrical transmission. Among the other exhibitors in the 

nave may be mentioned Messrs. Osler & Co.; Messrs. Appleton, 
Burbey & Williamson ; Messrs. Day & Co. 

The galleries can be reached by means of Messrs. Waygood's 
electric passenger elevator driven by a Siemens single magnetic 
circuit motor. 

Messrs. Rashleigh, Phipps & Dawson also show a dining-room 
fitted in Italian style to illustrate the adaptation of electric light- 
ing. The lights are made to represent the solar system, the large 
light the sun, and the smaller lights the planets. Various wrought 
iron fittings represent fruits, such as the pomegranate, orange, 
lemon, etc. Various emblematic figures are used, among which 
is the figure of youth with a torch representing light. The dec- 
oration and furniture are by Messrs. Godfrey, Giles & Co., beauti- 
fully executed with a deep embossed frieze, etc. The conserva- 
tory is fitted up by D. cliffe, Ltd., showing rocky cliffs, drip- 
ping wells, etc., combined with electric light, and giving a very 
pleasing effect. 

At night the Palace will be very powerfully illuminated, and 
a number of search lights are used. The catalogue has had added 
to it an interesting 5 article at the commencement of 
each section, explaining the kind of machinery exhibited under 
that heading, and its uses. This is quite an innovation, and 
should make the book far more interesting than catalogues gen- 
erally are. 


KERITE. 


MR. F. W. CusHING who has just taken the general Western 
agency for ‘‘Kerite” insulated wires and cables, is too well 
known in electrical circles both East and West to require any 
Jengthy introduction. His experience during the last five or six 
years in the construction of underground conduits, management 
of electric light companies and the general supply business emi- 
nently fits him for the line he has taken hold of and predicts an 
assured success for his new venture. No one in the electrical busi- 
ness is better adapted to increase the large business and retain the 
enviable reputation enjoyed by Kerite” and in wishing him full 
measure of success we can say that Kerite is in the best of hands. 
We understand that the manufacturers of this wire have decided 
to place it in the prominent position which its merits deserve and 
have made recent improvements in its manufacture which render 
it second to none. The wire has been favorably known by the 
leading telegraph companies for the past 25 years and we have no 
doubt that before another year it will be just as well known and 
largely used by the electric lighting, power transmission and 
electric railway companies. 


HAGERSTOWN, Mp.—Notice is given that the firm of Benham 
& Schindel has been dissolved by mutual consent, Mr. A. D. 
Benham retiring. His interest has been purchased by Mr. Joseph 
E. Schindel. The style of the firm name hereafter will 
Schindel & Schindel. The business will be carried on in all its 
branches as heretofore. With increased facilities the firm will 
be able to fill all orders for electrical wood supplies promptly and 
satisfactorily at lowest possible prices. 


— — — — 
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TRADE NOTES AND NOVELTIES 
AND MECHANICAL DEPARTMENT. 


Both “ alternating’? and “ continuous” advertise- 
ments are effective. 


SPEEDY HORSE POWER CALCULATORS. 


THE accompanying illustration shows a convenient means 
whereby the ave pressure of steam in an engine cylinder may 
be instantly found. This average steam pressure and horse- 
power indicator consists of a square foundation plate with a 
circular disc about 8 inches in diameter, both being graduated in 
accordance with the factors of the formulz whose solution they 

ve. 
j In order to obtain the average pressure of steam with any 
ratio of cut-off, the zero of the cut-off scale on the disc is set to 
the initial pressure on the plate, then opposite any given cut-off 
will be found the average pressure in pounds per square inch for 
the whole stroke. 

This indicator serves, however, a further and more important 
purpose. With it the horse-power of a steam engine can be found 
almost instantaneously, whatever the ratioof cut-off. By means 
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A SPEEDY STEAM PRESSURE AND HORSE POWER CALCULATOR. 


of the radial edges of the movable arm shown on the right, the 


various factors of the formula 
D? X .7854 X 28 x RX P = D'XSXRXP 
83000 21008 


= D? X S X Rx P x .0000476 are alternately brought into contact 
with each other, and the resulting horse-power is then found oppo- 
site the zero of the cut-off scale ; the horse-power with the given 
cut-off being found, as already explained in the case of the aver- 
age oo of steam, on the top outer scale opposite the ratio of 
cut-off. 

Another indicator, similarly constructed, gives the horse- 
power of a fall of water or of a turbine, when the height of the 
fall and the volume or discharge of water are known; or with 
the scales slightly modified, it gives the horse-power of a turbine 
or water wheel when the head of water, number of square inches 
of water vented, or diameter of nozzle are known, as well as the 
percentage of efficiency at which the turbine or water wheel is 
rated. It also shows at a glance the combinations of head and 
volume of water. etc., required to produce a given horse-power at 
a given rate of efficiency. 

These instruments are manufactured by Messrs. Keuffel & 
Esser of this city. 


Mr. CHARLES A. TUCKER, president of the Tucker Electric 
Construction Co., has resigned, and disposed of his entire interest 
in the company. 


THE ELECTRICAL ENGINEER. 


149 


‘WESTERN SPEED FOR WESTERN TRAVEL. 


RUMOR says that an extraordinary fast mail train will shortly 
be run between New York and Chicago, making the entire trip in 
175 hours. This arrangement would lessen the time consumed 
between these points about 7 hours. It is said that Third Vice- 
President H. Walter Webb of the New York Central and H. R. R. R. 
has informed Assistant Postmaster General Bell of his willingness 
to run a train over their lines asabove. All Western mails would 
be greatly expedited by this arrangement, a difference of 
12 hours being made to some points West of Chicago. By this ar- 
rangement mails paving See York one day can be delivered in 
Chicago 5 next. The tral is evidently very much alive and 
on its mettle. | 


THE SCHOENBERG PNEUMATIC RESET FOR 
ELECTRIC ANNUNCIATORS. 


THE simple and effective device for pneumatically resetting 
annunciator drops, shown in the accompanying illustrations, is 


Fig. 1.—THe SCHOENBERG RESET. 


due to the ingenuity of Mr. Ralph Schoenbarg, of 129 East Sixty- 
second street. As will be seen, Fig. 1 shows the ges ne in 
normal position, in which the drops are free to fall, while Fig. 2 
shows the act of resetting. But little lanation is required. 
The cross rods are all connected to a vertical bar, the lower end 
resting upon a small bellows, which is inflated by means of a 


Fie. 2.—THE SCHOENBERG RESET. 


bulb at the end of a tube of any reasonable length. The com- 
bined weight of bar and rods is sufficient to quickly contract 
this bellows when the pressure is relieved. This arran t, 
aside from its convenience is claimed to increase the life of the 
annunciator, as the racking incident to the use of a mechanical 
reset is obviated. 

This attachment can be readily applied to annunciators already 
in use, and is made in two sizes. 
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A NEW FERRACUTE CUTTING PRESS. 


THE Ferracute Machine Co., of Bridgeton, N. J., have recently 
placed on the market the new cutting press represented in the 
accompanying engraving, which is well adapted for work in tin, 
sheet iron, copper, brass and other light metals. There are six 
sizes of these presses, the smallest weighing about 700 pounds, 
and the largest 8,600 pounds. These machines are fitted up with 
forged steel shafts, carefully scraped working surfaces, hardened 
steel clutch, case hardened bolts and nuts, forged wrenches, etc. 

Among the features to which the manufacturers call special 
attention is an arrangement of parts by which the centre of the 
die rises but little higher in the inclined position than in the up- 
right, and a self-supporting device by which any inclination may 
be quickly obtained by slightly loosening the leg nuts and revolv- 
ing the crank of the elevating screw. Reference is also made to 
the great height from the bed up to the ram, so that all sorts of 
high dies may be used when the ram is adjustable. The machines 
have long ram adjustment with a powerful grip for locking the 
pitman stem by a slight motion of the wrench upon a single bolt. 
A clutch of simple construction, working in a solid enlargement 
of the shaft with no nuts or screws to become loose, is also a 
feature of the machine. The construction is such that the whole 
device may be taken apart by pushing in a small pin. Another 
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NEW FERRACUTE CUTTING PRESS. 


feature is a clutch tripping arrangement adjustable through a 
large arc about the axis of the shaft, and which is graduated 
to trip as early or late as desired. This adapts the press not only toa 
great variety of spe: ds, but to a great variation of loads upon the 
shaft as well as to different degrees of Eme in gib and other 
joints. A spring brake is placed under the shaft at the end where 
the fly-wheel would naturally wear down the journal boxes the 
most, and therefore compensates for its weight. A treadle-lock 
allows the treadle to be fastened down for continuous running, or 
up for the purpose of guarding against accidental starting. 

The machine is substantially built in all its parts, and is pro- 
vided with four sliding steel clamps which grip die-plates of any 
size or shape within their capacity, and are firmly secured to the 
press by four bolster bolts shown in the bed. 


PELTON WATER-WHEELS. 


THE Pelton Water-Wheel Co. report a season of great activity 
both in their San Francisco and New York works, orders for 492 
wheels having been filled during the past year, of capacities vary- 
ing from 10 up to 1,200 h. p., an increase in number of 1 17 
100 over that of the previous year. The majority of these wheels 
have been sent to the mining districts of the Great West, al- 
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though large numbers have gone to Mexico, China, Japan, Aus- 
tralia and many other foreign countries. 

The extraordinary success that has attended the introduction 
of the Pelton wheel in all parts of the world indicates that it is 
fully meeting the varied requirements of such service, as well as 
the fact that there is a better appreciation of the value of water 
powers for all industrial enterprises. Any information relating 
to this system can be obtained by addressing the Pelton Water- 
Wheel Co., 148 Liberty street, New York City, or 121-123 Main 
street, San Francisco, Cal. 


PASS & SEYMOUR SPECIALTIES. 


THE accompanying illustrations, Figs. 1 and 2, show the latest 
novelty in ceiling rosettes introduced by Messrs. Pass & Seymour, 


of Syracuse, N. Y. As will be seen, the fuse is always visible, 
aud can be removed, when blown, with the utmost ease and 
readiness. To do this the screw a is loosened two or three turns and 
the fuse inserted through the slot c and the screw a tightened. 
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The screw B is then loosened two or three turns, the fuse wire is 
drawn under the wire clamp, and the screw B tightened. The 
wiring tube, Fig. 3, is particularly adapted to concealed work. 
The-body of the tube is made an easy fit for the hole bored through 


Fig. 3. 


the floor joists. On one end are several slight projections placed 
at irregular intervals so that when the tube is driven through the 
hole it cannot be withdrawn except in one position. The other end 
has an enlarged head, so that the tubes can not be displaced when 
the wire is drawn through. They are made of the exceedingly 
strong Syracuse china, and are practically indestructible. 


— 
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NEW EDISON SWITCHES. 


HE ratchet switches made by the Edison 
Company are known and used wher- 
ever electricity is used for light or 
power. Quite recently, however, im- 
provements have been made in these 
and entirely new styles have been 
devised to meet the ever-growing 
demand for small and effective ratch- 
et wall switches, shown in the ac- 
companying illustrations. These 
are of 5 and 10 amperes capacity, 

single pole, with bases and ratchets of hard vitreous porce- 

lain, manufactured by the Edison Company at Schenectady. 

The ratchet is of peculiar construction, its sides being of unequal 

length, and when on the shorter sides of the ratchet are presented 

to the contact brushes These sides are rounded and the brushes 
specially curved, so that when the contact is made, the brushes 
and contact sides of the ratchet fit with precision. The ratchet 
itself is made of the best insulating material known. These 
switches are rendered instantaneous by an improvement intro- 
duced in the ratchet face. The cover is of metal which can be 
finished in any color, and is therefore peculiarly suitable for use 
in houses and buildings where artistic interior decorations are 


NEw EDISON SWITCHES. 


desired. The ratchet is removable and can be discarded in case of 
esc ee and another substituted, without destroying the entire 
switch. 

The Edison General Electric Company have also adapted their 
ratchet switches to the special use of hospitals, asylums, steam- 
ships and elsewhere, furnished with a small collar fitting outside 
the cover and firmly screwed down upon the ratchet pin, which 
cannot be turned except by means of the key in the possession of 
a competent person. These switches will doubtless be in great 
demand and have already met with gratifying success. 

The Schenectady Works of the company have been compelled 
to enlarge considerably the department in which switches are 
manufactured, and the facilities now possessed for turning them 
out are perhaps greater than those possessed by any other manu- 
facturers of similar appliances in the world. 


THE HIMMER & ANDERSON ‘‘ PERFECTED” DRY BATTERY. 


THE many advantages which a battery employing no liquid 
possesses over those in which a solution is used, has of late served 
to bring into prominence the dry battery. Cells of this type evi- 
dently can be set up exactly as they are received from the manu- 
facturers, require no attention, such as the addition of water due 
to evaporation, and can, besides, be used in situations where a 
liquid battery would be out of the question, as, for instance, on 
cars, steamboats, yachts, etc. 

The Himmer & Anderson Dry Battery Co., of 128 Chambers 
street, this city, have recently brought out their “ perfected ” dry 
battery which is in more than one respect a remarkable product. 
Tests made in our presence showed the cell to have an E. M. F, of 
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nearly 1.8 volt, and on short circuit gave no less than 11 amperes; 
it held its E. M. F. and current for an appreciable time, and its re- 
covery after a short rest wascomplete ; the cell tested was circular, 
measuring 3 inches in diameter and 714 inches high. These cells 
are made in a number of sizes, and arrangements are complete 
for turning them out in large quantities. 

Mr. A. E. Kornfeld, formerly in the business department of 
The Electrical World, has assumed the business management of 
the Himmer & Anderson Dry Battery Co., and his energy will no 
doubt result in securing a large share of business for the com- 
pany. He is well acquainted with the trade, and was never one 
to let grass grow under his feet. 


NEW YORK NOTES. 


A. B. & C.—The corporation of Alexander, Barney & Chapin, 20 
Cortlandt street, has just voted an increase of their capital stock 
from $100,000 to $150.000, the new issue of $50,000 to be pre- 
ferred stock bearing interest at 8 per cent. per annum. A state- 
ment of the affairs of the concern was submitted at the stock- 
holders’ meeting, showing a wonderful increase in the business, 
which could be much more enlarged by the addition of new capital. 
Quite a good many thousand dollars of the preferred stock are 
already subscribed for, and the balance is offered to the public. 


Mr. W. J. HAMMER, the electrical engineer and expert, of 
He has been 
specially commissioned to place a number of very interesting 
American specialties in the electrical exhibition at the Crystal 
Palace. He will also visit various countries on the Continent 
before his return. Any one desiring to communicate with him 
may do so through his New York office. | 


CoL. W. E. SHELDON, treasurer Fitchburg Engine Co., spent 
last week in the city. Col. Sheldon has been on an extended trip 
through the South, where he has closed up some handsome con- 
tracts for his company. During his stay here last week he sold an 
80 h. p. engine to Healy & Co., the carriage manufacturers, 
located at 51st street and Broadway, this city. 


Mr. F. C. Timpson, late of the Empire City Electric Co., has 
now opened an office in this city at 18 Cortlandt street, as the 
representatlve of the Electric Engineering & . Co. of Syra- 
cuse. N. Y. He has Room 511 in the Telephone Building and will 
handle all the electric light and railway supplies of the pushing 
manufacturers above named. 


Mr. W. R. Mason, general manager of the Electric Merchan- 
dise Company, Chicago, was a visitor in New York last week. 
Mr. Mason has volumes to speak in praise of the favorite 
opece handled by his company. This refers to the Burton elec- 
tric heater. 


WESTERN NOTES. 


THE ELECTRIC APPLIANCE COMPANY report that business pros- 
pects are very bright and state that although January had been a 
very quiet month in the electrical supply business all over the 
country ned did a largely increased business during the month. 

e C. E. M. goods seem to have found general favor with the 
trade, and the Electric Appliance Company are unable to 
keep up with their orders for sockets and cut-outs of the Con- 
solidated Company’s manufacture. They are also showing an 
elegant line of jack knife switches in single pole, double pole, 
three pole and throw over, of which they carry a large stock 
ready for immediate shipment. 


St. Louis ELECTRICAL SUPPLY Co.—The recently elected 
directors of the St. Louis Electrical Supply Co. met last week for 
the purpose of organization for the current year. E. Ruebel was 
elected president and treasurer, William N. Matthew, vice-presi- 
dent and Joseph Hummell, secretary. This is the company of 
which the late W. L. Scott was president. Mr. Matthews, who is 


à son of Leonard Matthews, se and who for many years has 
r 


been connected with the Collins Bros. Drug Company, it is under- 
stood, has purchased the interest formerly held by Mr. Scott. 


THE ELECTRICAL SUPPLY Co., of Chicago, are having an unusual 
demand for Habirshaw rubber covered wire for which they are 
the Western agents. A single order called for over $15,000 worth to 
be used in wiring one of the large office buildings in that city. 
The Sunbeam lamp is another one of their leading specialties and 
is rapidly growing in popular favor. The Electrical Supply Co. 
introduced this lamp by small trial orders, and are very much 
encouraged to get from these same purchasers duplicate orders in 
three to five thousand lots. 


GREAT WESTERN ELECTRIC SUPPLY Co.—The directors of the 
Great Western Electric Supply Co., at the December meeting de- 
clared a dividend of two per cent. amounting to $7,000, on the 
£350,000 of preferred stock of the company. This was paid on 
January 10. Itis worthy of note that the preferred stock of this 
company has added nearly one hundred names to the list of its 
holders during the last ninety days, 
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POND ENGINEERING Co.— The Electric me seer oa Albu- 

uerque, N . M.. have telegraphed an order to the Pond Engineering 
Com y, St. Louis, for a 100 h. p. Armington & Sims engine, 
this being their third order within one year. The Equitable Gas 
Light & Fuel Co., of Chicago, III., have contracted with the 
Chicago office of the Pond Engineering Co. for an Armington & 
Sims engine to drive a large exhaust fan. This plant is already 
in use by two other gas companies in Chicago, and is proving very 
popular in gas plants. 


THE ELECTRIC APPLIANCE COMPANY report that although it 
is very early in the season they are nevertheless having a demand 
for the swinging ball ligh arrester, and requests for informa- 
tion in regard to it that promise a big business when the season 
gets further advanced. The swinging ball lightning arrester has 
had a test of three years’ practical service in stations in nearly 
every part of the United States and has a wonderful reputation, 
as it has never been charged with a single failure to do its work. 


THE ‘‘ BANNER” WEATHER PROOF WIRES handled by the Cen- 
tral Electric Company, are noted for the firmnees and waterproof 
qualities of the insulation. The manner in which the braid is 
woven on the copper, gives it particularly firm and lasting quali- 
ties which braided wire rarely possesses. Nothing but the best 
grades of cotton and compound are used in the process of insulat- 
ing, and these wires are icularly adapted for use among trees, 
where the circuits are subjected to severe abrasion. 

THE Masonic TEMPLE, CHICAGO, to be lighted by the Thomson- 
Houston Co., will have about 8,000 lights in generating capacity, 
and about 7,000 lights are being wired for. Simplex wire is boing 
used for the purpose, unng s tons of mains and feeders, 
miles of No. 14 and 10 miles of No. 16. The building is 21 stories 
high, or 803 feet froin street to roof. The Western Isolated De- 
painoni of the Thomson-Houston Co. is also furnishing the 

mpe and sockets—at regular prices. a 

THE ERNEST L. CLARK Co. report an exceedingly large volume 
of business in poles, etc., for the past month and very encourag- 
ing prospects. This company is making a specialty of 5 
Norway pine poles which they are manufacturing in large 
quantities. - 

THE MOSHER ARC LAM Co. recently shipped a number of their 
arc ampe for incandescent circuits to China, some of which were 
installed in a Chinese theatre and proved a drawing card among 
the Mongolians, large numbers of whom went to see the new 
moon 


THE CENTRAL ELECTRIC OM ANT e having on hand a 
large stock of the supplies manufac by the Interior Conduit 
& Insulation Company, of New York, and are consequently en- 
abled to fill all orders for these materials with exceeding prompt- 
ness. 

MR. F. S. TERRY, the general man of the Electrical Sup- 
ply Co., Chicago, has been seriously ill for two weeks. It was at 
first feared that it might result in pneumonia, but he is now able 
to be up and about. 

Mr. H. M. UNDERWOOD, who for sonie time past has been 
F the Electrical Works and Safety Insulated 
Wire Co., has severed his connections. Mr. Underwood is widely 
known amongst electrical people both East and West. 

MR. Geo. T. Hewes, well known amongst the electrical fra- 
5 the West, is now general manager of the Faribault 
Consolidated Gas & Electric Co., Faribault, Minnesota. 

J. H. Siegrist, JR., & Co., St. Louis, are now placing an 80 
ap „Ideal“ self-lubricating engine in the new plant of the 
Jefferson City (Mo.) Gas and Electric Light Co. 

Mr. LAFAYETTE COLE, of Holmes, Booth & Haydens, was a 
visitor to Chicago last week on his way East. He reports a highly 
prosperous trade, especially in the far West. 

GUSTAVE MonkRaTH, of 1802 Auditorium Tower, issu 
ing the pene which are now being installed at Marseil 
of which are run by water-power. 

THE ELECTRIC Co. have taken the general Western agency for 
the Pennsylvania lamp. They are already receiving a large num- 
ber of orders and inquiries. 

Mr. GEORGE CUTTER is supplying the new plant at Elmhurst, 
III., with his well-known street hoods fitted to a bracket arm of 
novel design. 

T GARDNER-MORGAN MINING MACHINE Co. have their mining 
machine about ready for the market. 


rintend- 
III., all 


NEW YORK NOTES. 


Mr. I. P. FRINK has now on hand a large number of orders for 
reflectors and reflecting chandeliers in which electric lamps are 
used, covering all classes of public buildings, and well distributed 
over the States; a then: wing prominent churches : 
Protestant Dutch Church, New York City; Christ Church, Jersey 
City, N. J.: First Presbyterian Church, Fostoria, O.; M. E. Church, 
Venturo, Cal.; Catholic Church, Owatonna, Minn. ; Fourth Presby- 


terian Church, Pittsburgh, Pai M, E, Church, Plainfield, N. J. 
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THE INTERIOR CONDUIT & INSULATION COMPANY are making 
large shipments of their new Johnson switches to their agents, 
and the principal central stations in the United States. They are 
already some thirty at behind time in their orders, one illum- 
inating company alone having ordered 1,100 of their well-known 
switches in two days. The company has in preparation a hand- 


‘some illustrated catalogue setting forth the good qualities of this 


switch. This catalogue will be issued together with a revised 
edition of their well-known No. 4 catalogue, in the course of the 
next ten days or two weeks. 


A. & F. Brown & Co.—Purchasers of pulleys, hangers and 
shafting are reminded that Messrs. A. & F. Brown & Company, 
probably the largest manufacturers of these goods in the United 
States, will remove their office and salesrooms from 44 Park Place 
to 17 Dey street, New York, the quarters formerly occupied by 
the Edison Machine Works, in the same line. 


THE ELECTRIC CONSTRUCTION AND SUPPLY Co. are introducing 


“something entirely new in an arc lamp for use in the process of 


photo-engraving. The lamp and necessary apparatus are exceed- 
ingly compact and of course portable. They are also exhibiting 
in their offices this week a very handsome projector, one that is 
perfectly automatic. 


NEw YORK ELECTRICAL CONTROL.—Various schemes on this 
subject are before the Legislature. It is proposed to extend the 
term of the New York City Board, while another bill provides 
for a State Board. 


W. H. MCKINLOCE, president of the Central Electric Co., 
Chicago, has been a New York visitor for several days. He intends 
spang some time in the South before returning to the World's 

air city. 


Mr. W. J. Cooke, vice-president of the McGuire Manufacturing 
Co., Chicago, makers of the McGuire truck for electric cars, was a 
d York visitor last week and called at this office during his 
visit. 


GERRYCIDE.—The New York Legislature has modified the 
electrical execution law, so as to permit of a certain number of 
reporters being present at the performances. 


THE PREMIER ELECTRIC COMPANY have received among others 
two handsome orders this week for their new fan motors, aggre- 
gating 400 motors. 


Mr. C. A. BENTON, manager of the railway 5 of the 
Detroit Electrical Works, was in the city last week. 


D. B. DEAN, general salesman for the Electric Merchandise 
Co., Chicago, is in New York. 


NEW ENGLAND NOTES. 


THE MASSACHUSETTS WIRE COMPANY, of Malden, Mass., are 
installing a 400-light incandescent plant in their factory, which 
will materially assist them in the manufacture of their wires. The 
Massachusetts Company are large manufacturers of all grades 
and sizes of magnet wire, and have achieved quite a favorable 
reputation for the uniform quality of their goods. 


THE MASSACHUSETTS ELECTRICAL ENGINEERING COMPANY, of 
Boston. through their testing department, have issued a neat 
little calendar and paper weight combined, consisting of one of 
their spools of tested fuse wire, tastefully finished, and having a 
small calendar attached. Any person can be supplied by apply- 
ing to them at 4 Post Office Square, Boston. 


THE JENNEY STAR ELECTRIC COMPANY, whose factory is at New 
Bedford, Mass., has moved its Boston office to 196 Summer street. 
Mr. A. W. Rounds, the treasurer of the company, reports that 
they are making good progress at the factory, and are now b 
making several sizes of the motors, and that the general outloo 
for business was very good. 


MR. Ira W. HENRY, constructing electrician for the Bishop 
Gutta Percha Company of New York, was in the city this week, 
and favored this office with a call. Mr. Henry reporte that the 
Bishop wire is now on the list of wires accepted by the Boston 
Board of Fire Underwriters. 


THE New HAVEN INSULATED WIRE COMPANY, of New Haven, 
Conn., reports business as very good, and their factory is taxed to 
its uttermost running day and night to fill orders, which will 
probably keep them busy for the next two months. 


Departmental items of Electric Light, Electric 
Railways, Electric Power, Telegraph, Telephone, 
New Hotels, New Buildings, Apparatus Wanted, 
Miscellaneous, etc., will be found in the advertising 


pages, 
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AMERICA’S PART IN THE DISCOVERY OF MAG- 
NETO-ELECTRICITY—A STUDY OF THE WORK 
OF FARADAY AND HENRY.—V. 


BY 

W ARADAY anv Henry have asked the same 
question of Nature, and in the same way, and 
Nature has replied to each by the tremble of 
a needle and has confirmed her assertion by 
that beautiful thing, a spark. The great dis- 
covery of magneto-electricity is made. They were not 
conscious rivals, these two great men. . 
each was simply intent upon 5 out what Nature had 
to teach. If one had failed to make this gift to the world 
the other would have done so. We desire to make no un- 
gracious comparison between them, yet it is but just to 
consider the position which each held in reference to the 
discovery. As Mont Blanc raises its snowy peak unchal- 
lenged above mountains of lesser but still great height, so 
Tyndall regards this achievement. Let us look at the two 
men in their relation to it, as they seem to stand before us, 
side by side. 

1. As to advantage of circumstance. To scale the dizzy 
height, the advantage is with the mountaineer best equip- 
ped in experience, training and tools. If such advantage 
may be claimed in considering this discovery, let us look 
back and see again the different circumstances of the two 
men. Faraday, with nine years of advantage in age, has 
been at work in the Royal Institution of Great Britain for 
eighteen years, surrounded by every facility for study; 
with ample time at his command and under the instraction 
of one of the most eminent men of the age. Henry, in 
what was then a frontier town of a new country, with no 
other aid than his own earnest purpose, has had to snatch 
his days of investigation out of busy years filled with 
other matters; his only apparatus rude tools made by his 
own hands. 

2. Faraday has been at work upon the subject since 
1824 ; bas tried it again and again ‘‘ without result,” al- 
though the phenomenon, unperceived by him, has been 
actually produced under his hands. Henry succeeds in bis 
first attempt. Faraday has been, as it were, climbing for 

ears the ascent, while Henry, at one spring, is at the top. 
fe this due only to the aid Henry’s magnet has given both 
men? We cannot but feel, that under any circumstances, 
Henry’s quick experimental instinct would not have been 
long in catching the moment when the gnome was at work. 
Look at the two men when the phenomenon is produced in 
the same way. Henry sees immediately that Nature’s 
answer to his question is in the affirmative, and recognizes 
as immediately the proviso, namely : change or motion in 
the magnet. Faraday is not sure his fish is“ not a weed;” 
tries again, to fail, as he could not have failed if he had un- 
derstood what he saw; and not until he has made the ex- 
periment in another and entirely different way, is he sure of 
the phenomenon and recognizes its principle. 
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3. As to the means of the discovery, Henry’s magnet. 
He had sent it over to Faraday in Silliman’s Journal. He 
had made it for himself, out of his own brain and with his 
own hands. In making it he had made the stepping-stone 
for both ; had made it easy for Nature to answer the ques- 
tion. We might almost say the magnet made the dis- 
covery. [This does not conflict with our assertion, that 
Faraday, using the magnet in the form of a ring, did not 
really make with it the discovery, but with a permanent 
magnet later. The ring showed him the phenomenon, and 
if he did not fully recognize thie, led to his subsequent 
perception of it.] 

4. As to priority: And now we come to the chief object 
of our story. It has been hitherto supposed that Faraday 
could claim this, but is it so? Certainly, on the score of 
publication. His first series of brilliant experiments was 
given to the world in November, 1831, while Henry’s 
paper did not appear until July, 1832; but the world, ad- 
vancing rapidly. in every way, will soon no longer ask who was 
the first to publish but who was the first to do. Which of 
these men was the first actually to make this discovery ? 

Let us attend first to Henry’s spoken statements. Sym- 
pathy is the gold of the heart, by means of which mind 
may win from mind its burden or its treasure. Quick to 
feel sympathetic interest in the concern of others, a like 
interest in his own affairs was a strong need in Henry’s na- 
ture. Often by the fireside in his home he told to his wife 
and daughters the story of this great early disappoint- 
ment ; the story in facts as we have given it. How he 
made the discovery of the extra current five years before 
Faraday. How the discovery of magneto-electricity fol- 
lowed in 1830. How eager he was to pursue it, and how 
baffled by lack of time and materiale. How he wished to 
amplify his results before he gave them to the world, and 
how he had commenced his great preparations for this pur- 
pose, and then, one day, in the library of the Academy, 
seizing eagerly upon a newly-arrived periodical, how he 
suddenly came upon the notice which told him that al- 
though he had made the a so long before any one 
cise. Parada; must claim it. e might hurry his results 
into print but Faraday was there before him. ‘‘ He who 
publishes first claims the discovery was a code strictly 
held by Henry, and so he laid down all claim to the dis- 
covery, and in the years which followed in Princeton al- 
ways attributed it in his lectures to Faraday. An old 
friend (Rev. Theodore L. Cuyler, D. D), one of 
Henry’s earliest pupils in Princeton, said recently to one of 
his daughters, Your father often spoke to me of his dis- 
appointment about that Tover ‘I ought to have pub- 
lished earlier,’ he used to say. ‘I ought to have published 
but I had so little time. It was so hard to get things done. 
I desired to get out my results in good form and how could 
I know that another on the other side of the Atlantic was 


busy with the same thing?’ ” 


Let us now study the evidence which lies under our eyes, 
in the published statements, and the one or two letters we 
have collected in this article, and see whether they cor- 
roborate our story. Bence Jones says that Faraday com- 
menced experimenting the 29th of August, 1831, and that 
“the first experiment detailed in his note-book records the 
discovery.” ‘The experiment with the ring was made that 
day or the next, but the discovery, as we have shown, was 
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not really made until the 24th of September, when he first 
recognized positively the distinct conversion of magnetism 
into electricity. However this may be, the 29th of August 
is the utmost limit for earliness to be claimed for Faraday. 

And now let us look at Henry’s paper. We bave given it 
entire, so that the reader may judge what it seems to say. 
It is published in July, 1832, but in its beginning it refers 
to last August, that is August, 1831, the very August when 
Faraday is making his ring. Henry says experiments 
were interrupted then, not to be resumed until “the last 
Jew weeks,” which we find from the latter part of the paper 
means “the last two weeks in June” (that is of 1832). A 
letter to Professor Silliman gives us the cause of this inter- 
ruption, namely, that the room used by Henry was required 
for the opening of the Academy, and from another source 
we learn that the Academy opened the first of September. 
So this is the first thing we learn, that Henry is busy with 
the subject at the same time that Faraday is, in August, 
1831, and that between that time and the last two weeks 
in June, there is an interval in which there are no experi- 
ments, 

The second thing we learn from the paper is that in this 
interval, “in the meantime,” Henry says, comes a brief 
notice of Faraday’s results dated April, 1832, and which 
Henry gives in the paper. 

Now look again into the paper. It consists of a descrip- 
tion of two series of experiments, the one made before, the 
other after, seeing the notice of Farday’s result, dated 
April, 1832. In the first series we find the great experi- 
ment. Jf made before April, 1832, then before the close of 
August, 1831, the time when experiments stopped, and into 
the very last of those August days must we bring the ex- 
poner in order to give Faraday priority, the utmost 

imit of earliness for Faraday being the 29th of August. 

If our claim is just, that the discovery was not fully 
made by Faraday until the 24th of September, more than 
three weeks later than the last of August, the limit of late- 
ness for Henry. Our point is proved here, but we desire to 
give every allowance to Faraday, so let us consider the 
ring experiment, the very earliest possible limit for 
Faraday. 

This experiment was made the 29th and 30th of August, 
so there is but one day left, as we have said, into which 
we must squeeze Henry’s experiment to give Faraday 

riority. It is not likely that Henry was at work on that 
ast day; he had to give up his room to be cleaned, to re- 
move his apparatus. But if at work, what is he doing? 
Not making this discovery —it has been already made. We 
are not left to conjecture; he tells us in his paper with 
what he is busy in those August days, “making a great 
magnet and other preparations for a series of experiments 
with iton a large scale, in reference to the production of 
electricity by magnetism.” We see exactly from the let- 
ters we have given, what he is doing when the cruel inter- 
ruption comes; insulating with his own hands “a mile of 
wire,” “bending abar of iron weighing 101 lbs. into a 
horseshoe; ” and almost pathetic is the glimpse of the 
unfinished magnet, with all the labor it has entailed, in 
Henry's room in November, through the letter to Profes- 
sor Cleaveland. Uncompleted is it still, when the follow- 
ing June comes and the experiments are resumed on a 
smaller scale. Henry does not say in his paper when in 
August the magnet was commenced, but e time 
must have been consumed in its construction before the 
29th came. He had to stand over the workmen while they 
forged that bar weighing 101 lbs. He says in another let- 
ter to Professor Cleveland: “I can get nothing done in the 
philosophical line in Albany except I stand over the work- 
men myself, or, which is most often the case, do the work 
myself.” The insulating and winding of that reel of wire, 
a mile in length, alone represents an enormous amount of 
time to say nothing of the winding of the magnet. Of the 
labor entailed by the latter, we may have some idea from 
what he says of the magnet prepared for Professor Cleave- 
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land, in that letter of May 8, 1832. The winding of the 
wire was done with great care and and under my constant 
inspection * * * * * the process was a very tedious 
one and occupied myself and two other persons every even- 
ing for two weeks.“ On this particular magnet was wound 
1,000 feet of wire, and Henry’s unfinished one was larger, 
while “the reel of wire a mile long” was as carefully pre- 
pared. Henry must have been at work from early in the 
month, on these preparations for his extensive series of ex- 
periments when that memorable 29th of August came, and 
so we drive back the initial experiment made before these 
preparations were begun, to pursue the subject on a large 
scale. But it matters not for our present purpose whether 
this experiment was made days, weeks or months before 
that 29th of August, since it was before, to give Henry 
priority. 

And so again is our point proved, since on the only day 
into which we must force Henry’s experiment in order to 
give Faraday priority, Henry isdistinctly busy about some- 
thing else. 

Does the paper tell us anything else to throw light upon 
the date of the discovery ? The magnet upon which it was 
made tells us something. Henry tells us in his paper that 
the galvanic magnet used was the one described in Silli- 
man’s Journal vol. xix.; the one he had made to sustain 
seven hundred pounds. ‘The date of the paper in which it 
is described is January 1, 1831, and the magnet was made 
in 1830. Thus is fixed for us the limit of earliness for 
Henry, that is, 1830, but there is something more in the use 
ok his magnet. It suggests the probability that in this 
year 1830 the experiment we are in search of was made, be- 
cause in January, 1831, was constructed the great magnet 
for New Haven, which remained in Henry’s laboratory 
until spring came to break up the ice in the Hudson and 
allow it to be taken to its destination. With this more 
powerful, more complete magnet, in his possession, it is 
natural to suppose Henry would use this to ask the im- 
portant question, rather than the earlier and inferior one, 
unless the experiment had been made before the con- 
struction of the larger one. 


ISOLATED ELECTRIC LIGHTING WITH LOW- 
TENSION ALTERNATORS. 


BY 


For the last thirteen years there has been little improve- 
ment in the methods of isolated electric lighting. The 
direct current dynamo has undergone some changes. It 
was very soon recognized that the series wound machine was 
unsuited to incandescent lamps in consequence of its want 
of regulating qualities. The shunt machine was then 
brought out and partially remedied this want and very 
soon after the two systems were compounded. It then 
took several years to finally perfect this principle and to 
achieve the excellent regulation we have to-day in this class 
of machines. Since then improvements in detail have been 
made and the insulation of the whole system has been im- 
proved. The armatures of dynamos are no longer driven 
at some thousands of revolutions aminute and the magnetic 
circuit has been greatly shortened and augmented in area. 

The great nuisance of the commutator has not yet been 
lessened in incandescent light dynamos except in so far as 
the speed has been reduced and it still remains an evil ; the 
more especially as these isolated plants are mostly under 
the care of an engineer who rarely acquires the knack of 
taking care of it. The lamps themselves are infinitely 
more durable than they were. 

Arc lamps two in series and with a resistance inserted, 
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are now used with success and with a certain degree of 
economy, so that the general utility of the two wire sys- 
tem has been thereby extended. The principle however is 
greatly deficient in adjustability ; both gas and oil surpass 
it in this one quality. When this is attained the direct 
current system will be as thorough as lighting can ever be 
that depends upon revolving commutators and moving 
machinery for its action. - 

It is quite usual to install two distinct types of machine, 
one for arc series lighting and another to work incandescent 
lamps. This is done in most installations of any consider- 
able size. A double system of wiring is used for the different 
systems and the expense is great. Then there is an ele- 
ment of danger attending the series machines and more- 
over the lighting is still incomplete as it still lacks ad- 
justability. 

It is quite as important that the incandescent lamps shall 
be under control as that they shall be sufficiently power- 
ful and economical. The invariable result is that with both 
systems of electric lighting in use in a building and with 
wires all over the place, gas has still to be used where ad- 
justable lights are required. Therefore it cannot be said 
that isolated electric light plants, as at present installed, 
are perfectly successful unless helped out with gas and 
with two sets of mains. 

It is proposed to overcome these objections by using the 
low tension alternator, so that one set of mains only will 
be needed, to answer all requirements for both arc and in- 
candescent lamps; the latter are perfectly under control 
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just as gas is, and the whole system is practical and 
economical. 

The alternating current system has fallen into disuse in 
isolated lighting. The main advantage it possessed was 
the absence of the commutator which made the manipula- 
tion of large currents very easy. Until recently there was 
no great demand for large currents; the extra exciting 
machine was therefore considered a greater evil than the 
commutator of the direct current dynamo, Unlike this 
machine, however, the alternator has been considerably im- 
proved and simplified during the last few years, so that 
the objections that were raised to it several years ago no 
longer apply. The alternator in one form or another is 
fast monopolizing every field where it has once gained en- 
trance, and gives evidence of greatly extended usefulness 
in the near future. 

The reasons for this are not far toseek. The alternating 
current is the natural form of electricity mechanically 
generated. It is unfortunate that the period of the alter- 
nations usually employed in this country for general dis- 
tribution is too high to use motors profitably, but even this 
trouble may be overcome when we understand the laws of 
magnetism better than we do now. It would seem that 
the natural dynamic current is the one that must eventually 
be adopted for all dynamic purposes, rather than the pe- 
culiar current—mechanically speaking—that we obtain by 
the intricate and troublesome thing called the commutator. 
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The alternator in its most simple and latest form is now 
proposed instead of the direct current dynamo for isolated 
lighting, and possesses certain unmistakable advantages. 
It has neither commutator nor collectors; all the electrical 
pari may be fixed and the iron pole pieces alone revolved. 

o far as I have used this machine, however, its self regu- 
lating qualities leave something to be desired. However 
the difficulties arising from self-induction are not great, 
and can easily be met by careful designing. Another ma- 
chine that is better in this way is one with a copper disc 
armature, similar to that shown in the accompanying illas- 
tration; here the self regulation is almost perfect, so that 
at all loads the electromotive force remains substantially 
the same, with the speed constant. The armature of this 
machine will stand an enormous current without injury, 
being open to the air on all four sides. It will run con- 
tinuously with a current density of considerably over 4,000 
amperes to the square inch and will transmit double that for 
some time without serious heating. These qualities and 
the great simplicity of the machine single it out as 
best suited for isolated lighting. 

It is proposed to use this alterrator wound for, say, 50 
volts potential, and directly connected to the mains of the 
building to be lighted. Should there be grounds or large 
spaces to be illuminated, single arc lamps can be used in 
parallel where necessary, while incandescent lamps can be 
installed in the ordinary way. But for some purposes, 
especially on all the upper floors, adjustable lights are a 
necessity. The lamps are here inserted in the Ries regu- 
lating socket and the system then possesses all the adjusta- 
bility of gas lighting. 

The writer was prepared months ago to support the 
argument that there was considerable economy to be gained 
by the use of these sockets if the lamps were systematically 
turned down, as gas commonly is, when all their light 
was not required. But he was never opposed in this 
opinion by any evidence to the contrary, so he affirms it 
again here without fear of successful contradiction, and 
gives in detail the reason for this economy. 

An incandescent lamp can be turned 3 by the Ries 
socket with very nearly the same result in economy as is 
gained in a gas light when turned down in the same way. 
Take, for instance, a fifty volt 16 c. p. lamp. This gives a 
sunset red glow with 12.5 volts and with somewhat less 
than a quarter of an ampere of current. That is to say, 
that the energy consumed by lamp and socket together 
only amounts to 3.125 watts. Sixteen lamps turned down 
only consume the energy of one lamp burning full on. Now 
a gas burner taking only a sixteenth part of five feet is very 
small indeed and it is carrying economy to a miserly stage 
to turn it down so low. Of course the incandescent lamp 
isa very uneconomical light giving device unless worked 
at its full brilliancy but a red glow can be very cheaply 
produced, and this is of great convenience as it indicates 
the position of the lamp in the dark, and also the position 
of its regulating mechanism, Gas also has its critical 
pressure and burns much less efficiently as a light giving 
agent when turned down. The very careful trials the 
writer has made with the Ries socket and the incandescent 
lamp satisfy him that in this respect it is very nearly on a 
Pe with water gas. Added to the economy of current, 

owever, the lamps themselves last an infinitely longer time 
if their full duty be but little required. The economy of 
power will then be conceded just as the economy of 
gas is effected by its systematic adjustment as is univers- 
ally practised in our stores and homes. 

In carrying out this system the period of the alternator 
is low enough to prevent undue heating of the choking coils ° 
arising from hysteresis or eddy currents in the iron, and 
high enough to keep their size within reasonable propor- 
tions. About 100 periods a second is deemed best for 
the work. It may be objected that fifty volts entail very - 
expensive leads in large buildings. In some cases perhaps 
this objection will hold good, and a higher voltage would 
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be used, accompanied by a higher period, but it is the pres- 
sure best suited to the Ries socket and the 50 volt lamp is 
probably the most durable that can be made.! 

It will be seen then that the low tension alternating sys- 
tem for isolated lighting is worthy of serious consideration. 
It is novel in so far as it possesses the quality of adjusta- 
bility ; it enables the current to be taken from the machine 
without any rubbing parts ; it is quite simple and durable ; 
it admits of economical arc lighting; and, lastly, the 
sphere of usefulness for the incandescent lamp is greatly 
extended, and is, in this system, quite applicable to bed- 
rooms, hospitals and other places where on other systems 
it is so unsuited that it is for the present excluded in favor 
of gas. Indeed, the adjustability of this system to all 
requirements leaves nothing to be desired, and in this 
respect it is both unique and perfect. 


THE PRACTICAL MANAGEMENT OF DYNAMOS AND 
MOTORS.—V. 


Cuar. IV.— Continued. 


Compound Dynamos in Parallel.—Since the 
field magnets of these machines are wound with series 
coils as well as shunt, the coupling of them is a combina- 
tion of the cases of the shunt and the series wound machines 
just described. 

Fig. 13 represents two compound machines in parallel. 

Assume that one machine is already running, that 
switches F’ in the shunt circuit and s’ in the main circuit 
are closed, and that armature No. 1 is generating its full 
current and feeding the lamps on the main circuit, the 
shunt and series field coils of, the machine carrying their 
proper current. Now to throw on the other dynamo, its 
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Fic. 18.—CoMPOUND DYNAMOS IN PARALLEL. 


armature No. 2 is brought up to normal speed, switch F°? 
is closed, which excites its shunt coil. Switch x, on the 
‘“ equalizer ” is then closed, which excites its series coil 
with part of the main current from No. 1. The second 
machine then gives its full voltage, and its main switch 8“ 
is then closed and the voltage of the machine is regulated 
to make it produce ita share of the current for the main 

1. Since writing this, the writer has obtained excellenr resulta with 175 
periods a second. The choke coil sockets are considerably smaller than the 
general size: in fact, they need be but very little larger than ordinary key 
socket. It stands to reason that a much better result can obtained when the 


dynamo is adjusted to suit the socket than when this latter has to conform to a 
certain fixed system.—w. 8. H. 
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circuit. It would be well to actually compare the voltage 
before closing the main switch, as just described for shunt 
machines, making the voltage equal at first, so that the 
machine generates little or no current, and then raise it till 
the machine does its share of the work. 

In disconnecting a machine the same steps are taken, 
only exactly in the reverse order. More than two com- 
pound machines may be run in parallel in this way by con- 
necting them in a precisely similar manner. 

Compound dynamos of different size or current capacity 
may also be coupled in this way, provided of course their 


Fic. 14.—SHuNnT DYNAMOS IN SERIES. 


voltages are equal, and provided also that the resistances 
of the series field coils are inversely proportional to the 
current capacities of the several machines, that is, if a dy- 
namo produces twice as much current its series coil should 
have half the resistance. 

The switch E is often left closed all the time, in fact, a per- 
manent “equalizing,” connection may be made between 
the corresponding brushes of two or more machines. This 
has the effect of ‘‘ compounding” the dynamos collectively 
instead of individually. For example when only one dy- 
namo is working, its current divides among the series coils 
of all and these coils will not be highly excited, when 
however all the dynamos are working the whole current 
of each will pass through its series coil. Thus the greatest 
field strength and therefore voltage is produced when 
most needed—at full load. The equalizing conductor 
should be able to carry at least half the full current of one 
dynamo. This method of running compound dynamos in 
parallel is important because it makes the effect of the 
series coil proportional to the total load, not to the load on 
each machine. This is particularly desirable in central 
stations or where the dynamos are ‘‘overcompounded.”’ 
Compound dynamos run in parallel in this way, as 
well as shunt machines, tend to steady each other, for if 
one happens to run too fast, it has to do more work which 
opposes the increase of speed, and it also takes part of the 
load off the other machines which will therefore tend to 
run faster, thus producing equality. This mutual regula- 
tion will take care of any slight difference between ma- 
chines such as the slip of belt, but the difference must not 
be great. 

Alternators in Parallel.—Since the alternating 
current consists of waves, it is necessary, in order to prop- 
erly connect alternators together, that they should agree 
in two respects—first, in frequency or the number of 
waves produced per second, and second in phase, that is, 
they should be at corresponding points of the current 
waves at the same instant. The case is precisely similar 
to that of two persons walking together, they should not 
only have the same rate but they should also be in step. 
If an alternator is thrown into circuit with others when 
not in phase it will cause several severe fluctuations in the 
lamps, and then the machines will bring each other into 
unison since they exert a mutual control on each other, 
similar to that just described in the case of compound ma- 
chines, only much stronger. In fact, an alternator resists 
being thrown out of step with others by an amount equal 


to the full torque or pull required to drive it. 
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Therefore to throw an alternator into circuit with others, 
bring its speed up to the proper point, regulate the field 
exciting current to make the voltage of the machine equal 
to that of the circuit. , , 

The phase may then be determined by connecting one 
lamp to the secondary circuits of two transformers at the 
same time, one in circuit with the machine to be switched 
in and the other on the main circuit. The secondaries of, 
say, 50 volts each should be connected in series with each 
other and to a 100 volt lamp. When the machines are 
opposed the lamp is dim and vice versa. If the lamp flickers 
badly the phase is not right, but if the lamp is steady the 
machine is in phase and it may be connected by closing its 
main switch without disturbing the circuit. If dynamos 
are rigidly connected to each other or to the engine so 
that they necessarily run exactly together, there is no need 
of bringing them into step each time, but they should be 
adjusted to the same phase in the first place. 


Dynamos in Series.—This arrangement is much 
less common than parallel working and does not usually 
operate so well. ‘The conditions are exactly opposite in 
the two cases. 

To connect machines in series the + terminal of one 
must of course be connected to the — terminal of the next 
and so on. If dynamos are in series each of them must 
have acurrent capacity equal to the maximum current on 
the circuit, but they may differ to any extent in E. M. F. 


Fig. 15.—SERIES WOUND DYNAMOS IN SERIES. 


The voltages of machines in series are added together, and 
therefore danger to persons, insulation, etc., is increased 
in proportion. 

Shunt or Compound Dynamos in Series 
may be run well, provided the shunt field coils are connected 


together to form one shunt across both machines as in- 
dicated in Fig. 14. 


Series Wound Dynamos in Series may be 
connected in the simple way represented in Fig. 15, but 
usually machines are connected in series for arc lighting 
when, for example, two forty-light dynamos are run on 
one circuit of eighty lamps, in which case the dynamos 
usually have some form of regulator. These regulators do 
not work well together because they are apt to see. saw) 
with each other. This difficulty may be overcome either 
by connecting the regulators so that they will work together 
or by setting one regulator to give full k. m. F. and let 
the other alone control the current. This latter plan can 
only be followed when the variation in load does not 
exceed the power of one machine. 


Alternators in Series.—The same mutual regu- 
lating tendency which makes alternators run well in par- 
allel causes them to get out of step and become opposed to 
each other in series. It is impracticable to 
run them in series unless they are rigidly connected to 
run exactly in phase so that they add their waves of 
current instead of counteracting each other. This is a 
case that rarely arises in practice. | 
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PHYSIOLOGICAL OBSERVATIONS AT THE 
McILVAINE ELECTROCUTION. 


BIA 

THERE are certain physiological facts brought to light 
in the last electrocution at Sing Sing, N. Y., on the 8th 
inst., which have a certain importance from a purely 
physical point of view, especially as this has been the first 
occasion on which the particulars of the event have been 
published under the revised legal enactment. 

The electrical pressure at the electrodes was determined 
from a Cardew voltmeter in circuit with a non-inductive 
resistance, The current passing through the electrodes 
was observed from a direct reading dead beat ammeter, 
and the indications of these carefully calibrated instru- 
ments afford reliable inferences as to the resistance of a 
haman body, under definite conditions of surface contact, 
to an alternating current making some 150 periods per 
second. 

From the official records as already published it would 
appear that in the first application the pressure at elec- 
trodes was maintained at approximately 1,600 volts and 
the current which commenced at 2.0 amperes steadily in- 
creased during the 50 seconds of contact up to 8.1, indica- 
ting a resistance between electrodes diminishing from the 
initial value of 800 obms to a final value of 516, a reduc- 
tion during the interval of more than 35 per cent. The elec- 
trodes were metal plates in large wooden receptacles nearly 
filled with tepid salt water, and in which the hands of the 
criminal were immersed. Judging from the fact that 
although the skin of the hands was blistered over the areas 
above the water level that had been wetted by first immer- 
sion and then withdrawn, yet the skin that remained immersed 
was entirely uninjured, it seems reasonable to suppose that 
no very large proportion of the whole resistance of the 
body would reside in the integuments at the electrodes. 

In the second application 43 seconds later, the pressure 
was observed to be maintained at approximately 1,500 
volts, and the current which passed between the forehead 
and the calf of the right leg continued at 7.0 amperes dur- 
ing the 36 seconds of contact, indicating a resistance prac- 
tically steady at 214 ohms during that time. The electrodes 
were of sponge kept thoroughly wetted with cool salt 
water and backed by metallic plates, the area covered by 
each being about 100 sq. cms. Since no blistering took 
place immediately beneath the head electrode, although 
some blistering occurred at the other, it would appear that 
no large proportion of the total resistance existed in the 
contact areas. 

The mean activity developed in heat during the first 
application was thus 4,080 watts and in the second 10,500 
watts or about 14 E. m. P., this large expenditure of energy 
accounting for the considerable post mortem temperatures 
that are stated to have been observed, 

The average resistance of the human body between the 
hands immersed to the wrists in dilute solutions of salt or 
soda, is often overstated in measurement owing to the 
vitiating influence of polarization on observations taken 
with feeble currents in the Wheatstone bridge. Correct 
readings can, however, be obtained either by bridge 
measurement to “ immediate false zero” or by the use of 
large resistances inserted directly in the electrode circuit 
through a galvanometer so as to employ a higher pressure 
without pain to the subject and so reduce the influence of 
the possible 2.5 volts of polarization counter k. m. F. In 
either case the mean resistance under these conditions is 
about 1,000 ohms. 

The inference appears to be drawn that the resistance of 
the body between hands to an alternating pressure of 1,500 
volts is only about one-half what it is to continuous pres- 
sures of 5 volts or to alternating pressures of 2 or 3 volta, 
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and from the observations above mentioned it would seem 
that the resistance between forehead and calf is very much 
lower than between immersed hands. While in conclusion 
the general belief is further substantiated, that the quantity 
of current which may pass through the body from a contact 
with high pressures will entirely depend upon the area and 
moisture of the contact surfaces, being large with ex- 
tended and wet surfaces, but perhaps comparatively small 
for brief contacts on dry and limited surfaces of touch. 


PORCELAIN AND GLASS INSULATORS. 


BY 


Havine spent several years in the practical examination 
and use of insulating materials, I would like to contribute 
to the columns of the ENGINEER some of the results ob- 
tained from actual tests of glass and porcelain insulators 
now in general use. These tests were made with a quad- 
rant electrometer designed and made by myself in 1886, 
for the express purpose of testing insulating materials by 
means of charges of several thousands of volts, and upon 
the indications of which I could rely. ; 

My method of testing the insulators is substantially as 
follows: I take a “pony glass insulator, mount it upon 
an insulating pillar, and secure a fine wire in the groove 
which is intended for the reception of the line wire. The 
fine wire is then connected with one pair of quadrants and 
charged to a potential of about 5,000 volts. As long as 
the insulator remains untouched by any conducting bod 
no leakage of the charge occurs, and the spot of light will 
remain stationary at one end of the scale for hours; but 
the instant any portion of the insulator is touched with 
the finger, or even with the point of a pin, the charge 
escapes and the spot of light rapidly passes down the scale 
to zero. If a large porcelain insulator is subjected to the 
same conditions as the glass insulator, the charge also 
escapes, but not so fast, and the spot of light passes down 
the scale to zero a trifle slower than when the glass is 
touched. 

Now, if these insulators are washed perfectly clean, and 
dried without touching the outer surface, and then tested 
as soon as dry and cool, their insulation resistance is prac- 
tically infinite, using the same potential as before. If we 
allow either of them to remain on the insulating pillar and 
untouched for a few minutes, in an ordinary atmosphere, 
and then test as before, we find that there is some leakage: 
and this leakage continually increases until, in from one- 
half to one hours time, according to the state of the 
weather, it is almost as great as at first. The reason why 
it is not quite as great as at first is because there is only a 
film of moisture, for the conducting body, on the surface 
of the insulator; whereas, when purchased, the insulator 
contained a conducting film composed of moisture plus 
dirt. If we compare the amount of leakage of the glass 
and porcelain insulators we find that the amount is less on 
the porcelain, and that it does not augment as rapidly as 
it does in the case of the glass, after both have been 
cleaned and dried. 

Then why is the surface leakage of the glass greater 
than that of the porcelain? For it is over the surface that 
the charge escapes, and not through the mass, And why 
does it not increase as rapidly in the case of the porcelain as 
it does in that of the glass? In order to answer these 
questions to my own satisfaction, I tested many kinds of 
glass and found that the richer the glass was in silica (as I 
believed) the higher was its surface resistance, and there- 
fore its specific resistance. In fact, I once found a flint 
glass vessel, having about the same surface area as that of 
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the ordinary glass insulator, a vessel that had been handled 
for some time without being washed; and yet there was no 
surface leakage, even when a zone or band of tinfoil was 
placed on the glass about one inch from a fine wire secured 
around the vessel and the tinfoil electrically joined to the 
earth. If the vessel was filled with water and emptied, 
and then tested, there was still no leakage. These tests, 
were made in San Francisco, in the summer time when 
there is always considerable moisture in the air, and the 
insulators tested were those supplied to the trade, and of 
Eastern manufacture. 

From the many experiments and tests I have made I 
concluded that the best answer to the above questions I 
could make to myself—whether the answer will satisfy 
others I do not know—was simply this: The glazing on 
the porcelain insulators contains more silica and less alka- 
line matters and metallic oxides than the body of the glass 
insulators. 

How can the present trouble be remedied? If the leak- 
age over the surface of the insulators can be prevented we 
need not trouble ourselves much about leakage through 
the mass, unless the compositions contain a considerable 
amount of ingredients which conduct electricity. Secure 
a pretty wide zone or band of highly insulating material, 
somewhere on the inner surface of the bell, of glass or 
porcelain insulators, the insulating material to be to a high 
degree anhygroscopic, and which can be renewed from 
time to time as required, and surface leakage will be pre- 
vented on those insulators just as long as this material is 
kept free from dust and moisture, provided the material 
does not deteriorate or change by exposure to the atmos- 
phere. 

The writer has often wondered whether a“ double bell“ 
insulator, with its inner bell formed of glass containing a 
large proportionate quantity of pure silica, and well pro- 
tected from rain, dust and mechanical injury by the outer 
bell, could not be made, which would afford sufficient insu- 
lation for wires carrying high-tension currents. It is evi- 
dent that if the stems which support the insulators could 
be made to possess good insulating properties the more 
efficient would be the insulation of the line wire. 


NOTE ON THE ELECTROMOTIVE FORCES OF 
BATTERIES. 


BY 


Nebel, Moloi 


In his article in your issue of December 30, Mr. Maurice 
Oudin mentions the fact that the calculated k. M. F. of a 
battery does not always agree with the observed value of 
the same, and then passes on with a mere conjecture as to 
the cause of the discrepancy. A little study of the matter, 
however, will show ample cause for all differences. 

We know that a given amount of electrolysis in the cell 
represents a given quantity of electricity ; further, that 
this same electrolysis represents a definite Tag of 
energy furnished by the chemical action. Now if we 
divide the energy by the quantity of electricity we obtain 
the E. M. F. which the battery would give if all the energy 
from the chemical action went into the current. Even 
though we were entirely without experimental data re- 
garding actual batteries, we would have no right to expect 
(according to the theory of probabilities) that the efficiency 
of conversion would be exactly 100 per cent. in all, or in 
even a majority of cases, and if cases of 100 per cent. con- 
version were found they should be regarded as exceptions. 

But, as a matter of fact, we are already in possession 
of sufficient data to speak more definitely on the subject. 
No theory of a cell would be complete without taking 
account of every bit of work done in the cell. For instance, 
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in the ordinary “gravity” cell, there is dense copper de- 
posited on the bottom, and the centre of gravity of the 
cell is somewhat lowered, and energy is given out. This 
energy must either go to heating the solution or else be 
added to the electrical energy by increasing the k. M. F. of 
the cell; which we cannot assert without an intimate knowl- 
edge of everything which takes place in the cell. How- 
ever insignificant the amount of this energy from a prac- 
tical point of view, it illustrates a theoretical principle 
just as well as though it were larger in amount. 

There is, however, a much more important principle 
concerned, namely, that the energy from a chemical action 
is, in part at least, subject to the laws of thermody- 
namics. We know the electro-chemical equivalents of 
most substances with a degree of accuracy which is prob- 
ably all-sufficient for practical purposes, but the energy of 
chemical action has not been so accurately ascertained, 
and even if it had been under given conditions, it does 
not follow that the conditions would be fulfilled in the 
battery cell. 

When a body passes through a cycle of changes regard. 
ing temperature and volume, it is not sufficient to know the 
initial and final states of the body in order to compute the 
total energy given off or absorbed, but the state of the 
body at each instant of the intervening time must be 
known. We may know exactly what chemicals we put 
into a battery when we charge it and what we throw away 
when the cell is exhausted; but, unless we know the exact 
history of the whole for the intervening time, we cannot 
calculate the thermodynamic part of the k. M. F. 

We know that the E. M. F. of all batteries is more or less 
affected by a change of temperature, and it would seem 
probable that a cell whose E. u. F. increases with the 
temperature might in some cases even absorb heat from 
surrounding objects and convert it into electric energy. 
Or, at all events, we should expect to find the reverse ; 
that is, if we had a battery which was found by experi- 
ment to absorb heat and convert it into electrical energy, 
we should expect to find that it had a positive temperature 
coefficient. For, supposing the cell enclosed in a heat 
insulating case, the refrigerating action of the current 
would gradually use up the whole supply of heat and the 
E. M. F. must sooner or later drop to that value which it 
would have without the absorption of heat, so that the 
temperature coefficient would, on the whole, be positive, 
though not necessarily following any predicable law. 

In a battery with a positive temperature coefficient we 
must either show that the actual available energy of the 
chemical actions is 9 at a higher temperature, which 
is not particularly likely; or else assume that the efficiency 
of conversion is higher, perhaps above 100 per cent. Sup- 
pose the efficiency of conversion less than 100 per cent.; 
then the surplus energy of combination, after doing what 
mechanical work (if any) was necessary upon the contents 
of the cell, would go to heating the latter. Now, suppos- 
ing the cell enclosed, as before, in a heat insulating case; 
we are not so sure of the result as before, but it is most 
probable that the temperature coefficient is negative, as in 
this case the accumulation of heat would tend toward a 
finite limit. The only way of reaching a finite limit with 
a positive temperature coefficient, is to suppose the effici- 
ency of conversion to increase faster than the heat ac- 
cumulates, until no more heat is given off, beyond which 
point heat would be absorbed. 


ELECTRICAL HORTICULTURE. 


A Paris electrician has succeeded by means of his bat- 
tery in forcing violets. The first bunch, it is said, was 
raised in four hours, at the end of which time it was 
5 tied with a ribbon and sent to the ex- Empress 

ugenie. It would be interesting to learn just how much 
-truth is contained in this statement. 
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INDUCTION BY HIGH POTENTIAL DISCHARGES. 


BY 


7 


Ir is well known that electric lines are strongly affected by 
induction during thunder storms, and it would naturally be 
inferred that a line in a direction parallel to the flash would 
receive the strongest inductive influence, and that the in- 
duction would not necessarily be static induction, but cur- 
rents would be set up by dynamic induction, complicated 
in many cases by static inductive actions occurring at 
the same time. What are known as “return strokes” in 
lightning flashes, according to this view, may be nothing 
more or less than parallel induced discharges along fairly 
good conducting paths, and it is possible that in the neigh- 
borhood of a lightning flash such induction may be of a 
very intense character. These considerations led to my 
making the experiment of inducing, by a Leyden jar dis- 
charge, passed through a single turn of insulated wire, 
a discharge in a ring shaped vacuum tube placed alongside, 
which was found to illuminate the vacuum. Similar ex- 
periments had been made and published by Prof. J. J. 
Thomson. 

y In working to devise a means for the protection of elec- 


Fids. 1 AND 2. 


trical apparatus from the effects of such induced discharges 
of lightning, it oocurred to the writer to employ the in- 
ductive effects of the discharges to counteract, as far as 
possible, the effects of such discharges, or, as it were, to 
interpose a barrier between the discharges and the appar- 
atus to be protected. This gave rise to a lightning discharge 
protector or lightning arrester, the principle of which is 
shown in the accompanying sketch, Fig.1. Let L be a line 
leading from the dynamo or other electrical apparatus and 
subject to induction from lightning discharges, or subject 


to lightning discharges themselves, as in a railway trolley 


line. Let D represent a dynamo with one terminal grounded 
and the other connected to line. In such a case were there 
no provision for protecting the dynamo D from a lightning 
discharge it would be in danger of injury in case of induc- 
tion occurring along the line or in case of a flash reaching 
the line. To avoid this I place between the dynamo and 
the line a sort of induction coil which consists of a double 
coil, each coil being made of a few turns of coarse wire, 
highly insulated from each other. One of the coils may 
be wound upon the outside of a glass cylinder and the 
other may be wound in the interior thereof. Both are 
connected to line at one end, as shown, and one or both 
are connected to earth through the discharge plates of a 
lightning arrester a provided with an arc rupturing device, 
such as a magnet to blow out the arc in case the potential 
of the dynamo is high enough to maintain such an are. 
The coil in the dynamo circuit has been found to need a 
few more turns than that in the earth circuit and the di- 
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rection of winding in the two coils is such that they are 
opposed in their inductions, or that a discharge passing 
from line to earth through one of the coils tends to induce 
a discharge in a direction towards the line in the other coil, 
or the coil in the dynamo circuit. , 
The manner of experimenting to determine the relation 
of the coils was substantially as follows: A double coil 
was made, Fig. 2, in which the inner turns were about 12 
and the outer turns 20. These were kept separate from 
each other and a branch wire taken from the line and 
slid from point to point on the outer wire enabled the ef- 
fective length of the same to be adjusted. The inner coil 
was connected through a small spark gap, as at a, to the 
outer coating of a Leyden jar, while the wire L was brought 
near the pole of the jar which was continually being 
charged from a Toepler-Holtz machine. The discharge in 
passing from the knob of the jar to the wire L, represent- 
ing the line, passed by the inner coil. When a certain 
length of the outer coil was employed only a very short, 
almost imperceptible spark was obtainable at a. If the 
balance of the turns were disturbed by including more or 
less than the proper number of the outer turns, not only 
did a vigorous spark occur, but the gap at a could be quite 
considerably extended, in accordance with the amount of 
departure taken from the proper number of turns required 
to produce the balance. This experiment indicates that it 
is possible to make a selective path for the Leyden jar dis- 
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Fids. 8, 4 AND 5. 


charge and to have, as in Fig. 1, a structure so propor- 
tioned that the discharges reaching line will pass to earth 
without tending to go through the circuit of the dynamo 
D. The action is apparently due to a balance of electro- 
motive forces such that the discharge which tends to pass 
from the line in going to earth induces in the coil connected 
to the dynamo a counter-electromotive force which 
nearly wipes out the potential of the discharge before it 
reaches the dynamo. This balance of inductive effects is 
certainly very striking, and once obtained, it is disturbed, 
as, in the experiments, by changing the relative lengths of 
the coils in inductive relation through so small an amount 
as an inch or two. 

It may be mentioned here that some curious effects of 
spark were obtained in these experiment. When a dis- 
turbance of the balance exists and a spark is obtained ata, 
the character of the spark is different from that of the 
Leyden jar discharge. It appears to be less luminous, the 
noise less sharp and its color would indicate a greater 
power of volatilizing metal and perhaps a greater duration. 
It is in part, no doubt, due to a current local to the coils in 
series with one another. 

Another curious effect was the production of T shaped 
and Y shaped sparks, or three-branched sparks—such as 
are shown in Figs. 3, 4 and 5. 

These were obtained by separating the electrodes at a 
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an inch and a half or thereabouts and bringing the third 
electrode from the outer coil to the position shown in Fig. 3. 
The discharges were now obtained as before from the charged 
jar. In this case the discharge appears to split and unite 
in air, producing the curious shaped sparks shown. It 
would seem that to obtain these effects—particularly the 
sparks which were three-branched from a common point in 
the centre between the discharge electrodes—the dielec- 
tric air must break down simultaneously between the three 
electrodes. It would easily explain the T shapes to as- 
sume the straight part above to form first, and the cross or 
transverse spark to strike from the side of this spark to the 
third electrode. 

The induction effects obtained with the apparatus des- 
cribed soon led the writer to reason that the passage 
of heavy condenser charges through a coarse wire primary 
coil of few turns might be made to induce in a finer coil of 
more turns wound parallel thereto discharges of much 
higher potential and less current. In this case the Ruhm- 
korff coil would, as it were, have its primary subjected to 
the oscillations of a condenser discharge of high potential, 
instead of low potential battery discharges raised in po- 
tential by the condenser and interrupter. 

On trying the experiment with a coarse heavily insulated 
wire coil of about ten turns enclosed in a glass tube, with- 
out any iron core, and with a secondary of one layer of 
fine silk covered wire outside the glass, it was found that 
the paag of the Leyden jar discharges of about 4 inch 
spark in the coarse coil would give rise to such high induct- 
ive effects in the secondary as to spark from turn to turn 
in the single layer. By immersing the whole in a jar con- 
taining insulating oil, however, the insulation of the turns 
was better kept and sparks of two or three inches were ob- 
tained between the terminals of the secondary at every dis- 
charge of the jar. The glass tube used was about 2 inches 
in diameter and about 5 inches long. There were about 
120 turns in the secondary layer. The induction must have 
been at least as high as from 100 to 150 volts to the inch 
of wire. It was soon found that the glass tubes } of an 
inch thick were frequently punctured under the oil, and 
that the spark of the jar could not be unduly lengthened 
without producing discharges under the oil or between 
turns of the secondary. 

The sparks from the secondary were peculiar in that 
they appeared to be prolonged and quite like those of a 
Rohmkorff coil worked in the ordinary way but with small 
condensing surfaces on each terminal of the secondary. 

Arrangements were now made to obtain frequent con- 
denser discharges at high potential and to carry on the 
experiments on a much larger scale. The results have 
shown that it is now in our power to obtain torrents of 
long sparks, and that this may be done without any very 
great expense for apparatus, the expense being very great 
in the case of the large Ruhmkorff coils hitherto made. 
Sparks of two or three feet long will, I think, be readily 
obtainable. The sparks are like those obtained from small 
jars and if the terminals be connected to jars in the same 
way as the condensers are attached to a Holtz machine the 
thickness of the sparks can be increased at the sacrifice of 
length. 

I will now describe the apparatus I use. This will give 
a torrent of sparks of 7 to 8 inches in length making a loud 
roaring sound and the length of spark seems limited only 
by the capacity of the secondary coil to maintain the insu- 
lation. This will be improved in the next construction, 

In Fig. 6 is shown a view of the apparatus used. 4 is a 
large induction coilor transformer capable of using in its pri- 
mary ordinary alternating lighting currents of 50 to 100 volts 
and transforming up to 10,000 to 12,000 volts alternating. 
So used it will spark over 4 inch to one inch between its ter- 
minals and give the uprising thin arc now well known. 
A blast of air blown on such an arc charges it into a beauti- 
ful pale purple flame. A condenser x the capacity of 
which can be changed, is connected to receive the current 
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from the secondary of the a. The spark or arc with 
moderate condensing capacity is not much changed unless 
a blast of air be blown upon it. In this latter case it be- 
comes a most beautiful electrical phenomenon. It becomes 
a mass of flame filled with fine and thick shreds represent- 
ing the condenser discharges, a gorgeous network of elec- 
tric fire changing with any change of the pressure or 
direction of the air blast. Sometimes, as on breaking the 
primary circuit, the oscillations of charge and discharge 
are seen as minute parallel lines or sparks on the borders 
of the flame joining the terminals. ith greater condens- 
ing surface the discharge between terminals becomes more 
thick and white even without the blast, and when a 
forcible air jet is turned on it roars very loudly. At c is a 
second and peculiar transformer, the primary of which is 
an open helix of but a few turns, about 15 or 20 convo- 
lutions, of heavily insulated line wire, about four or five 
inches in diameter. This is surrounded by a thick glass 
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Fras. 6, 7 AND 8.—APPARATUS FOR OBTAINING HIGH POTENTIAL 
. DISCHARGES. 


cylinder upon which has been wound say 150 turns of fine 
silk covered wire in one layer with a silk thread between 
the turns so as to cause the turns to be well insulated 
laterally. | | 

This simple induction coil is now immersed in a jar of 
heavy oil and the terminals, on leaving the oil, are kept as far 
apart as possible and surrounded by glass tubes. The ter- 
minals of the coarse and short primary are connected in 
circuit with the discharge balls upon which the jet of air 
plays at J. The finer secondary terminals are connected 
to discharge terminals, as at p, for obtaining the spark. 
On passing the alternating current in the primary of a and 
adjusting the spark gap and jet at J, as well as the dis- 
tance between the discharge terminals at p, it is easy to 
obtain sparks of 7 to 8 inches in a perfect torrent at D, 
while sparks of 4 inch are passing at J. In fact coil a and 
condenser jars B constitute the source of very rapid elec- 
tric oscillations and correspond to the primary battery and 
condenser of a Ruhmkorff coil, while the air jet and spark 
gap at J bear a similar relation to the interrupter, l 
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The discharges obtained at p represent, it would appear, 
at least 150,000 volts in potential, or about a thousand 
volts to each turn of the secondary. The potential ma 
be higher, for we have no data of spark length at su 
high pressures, It should be mentioned that the limit of 
spark was apparently that of the insulation of the second- 
ary turns, for on attempting to increase it by separating 
the terminals at p to over 8 inches, the sparks jumped in 
the jar of oil and could be seen passing under the oil from 
the secondary to the primary wires. Were it not for the 
required insulation between the turns of the fine wire sec- 
ondary of c, they could be wound in one layer so as not to 
cover more than two or three inches of the glass cylinder 
and could be made to give out sparks of a foot or more in 
length. The volts per inch of. wire obtained in these ex- 

eriments are extraordinary and it is quite certain that the 
limit will depend on the insulation. e are now possessed 
of the means for obtaining artificial lightning in a stead 
stream, and can experiment at will with extremely hig 
voltage. The advantages of oil insulation are emphasized 
by these experiments, and although sparks frequently 
passed under the oil the insulation renewed at once. 

It is necessary that the coil c be sunk well below the- 
surface of the oil as otherwise the 5 will perforate 
the oil layer at each end and pass over the surface. It is 
curious to note the agitation of the oil over the coil when 
the apparatus is in action and the coil is not deeply im- 
immersed and yet sufficiently so to prevent discharge. 

A curious discharge without electrodes is obtained by 
providing each terminal of the secondary layer c with a 
metal plate which the oil just covers, the plates being par- 
allel to the oil surface, Figs. 7 and 8. Great agitation of 
the oil over the plates ensues, and sparks pass over the sur- 
face of the oil and spread over the surface just above the 
plates. If the oil layer be too thin it is perforated by dis- 
charges passing from plate to plate, and oil is scattered. 
Geissler tubes are lighted in the vicinity of the coil, out- 
side the jar or near the terminals, an action long well 
known in the case of the working of Ruhmkorff coils of 
considerable power. The frequency of the alternations 
used was 125 or 250 alternations per second. By raising 
the alternations the spark torrent will be more continuous. 
On the completion of still more 5 and perfectly 
insulated apparatus, the effeots will doubtless be greatly 
enhanced. pe. 

The experiments demonstrate that lightning discharges, 
aside from electrostatic effects, may be the source of most 
vigorous electro-dynamic inductions, and that high po- 
tential discharges may result. The bearing of this on a 
‘return stroke“ has already been mentioned. : 

It may also be pointed out that in the electro-dynamic 
inductions set up we have a means for the study of the rate 
of oscillation, potential and current of lightning discharges 
which are now but little understood. It is too much to 
assume that all such discharges take the oscillatory charac- 
ter of Leyden jar discharges, and it would be useful to dis- 
tinguish between rates and characters of discharge. The 
writer remembers that during a storm a few years ago he 
noticed a ringing or humming sound accompanying a not 
very distant flash of lightning. The sound was remarkably 
clear and almost musical. Could it have recorded the 
oscillations of a discharge in which the capacity and self 
induction were such as to give the oscillations a defined 
rate within the ordinary range of pitch of musical sounds ? 
It is an observation which the writer takes the present 
occasion to record, as a strong impression was made on him 
on account of the loud, clear, riaging tone which followed 
the flash. | 


ELECTRICITY IN AGRICULTURE. 


Ir is stated by our contemporary, the Electrical En- 
gineer, of London, that W. W. Rawson, market gardener, 
of Arlington, has found that the use of electric light has 
increased his profits from the growth and sale of lettuces, 
etc., by more than 25 per cent. 
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The good engineer aims not only to attain his results, by the 
best means, but to attain only such results as will pey.—Ashbdel 
Weleh. 


MR. EDISON’S MISTAKE. 


N the consolidation of the Thomson-Houston and Edi- 
son companies, the former comes out a little ahead, in 
many ways. The discontinuous, frequently changing, though 
often able, organization and management of the Edison inter- 
ests have doubtless contributed largely to bring about this 
result, but may not a more fundamental cause be found in 
the attitude taken, and persistently held, by Mr. Edison 
towards alternating current distribution? He could see 
no merit in that system. But upon its advent, its possi- 
bilities were promptly perceived by others. It was soon 
reduced to commercial availability, and, since its intro- 
duction for long-distance service, six years ago, it has 
practically driven the direct system from the field of much 
central station business. Mr, Edison set his face against it as 
a flint from the first, and has sought on every possible occa- 
sion to discredit it through the weight in the community 
of his justly great name. But the tide would not turn 
back at his frown. A great prestige may often prevail 
against arguments merely, but not against established facta, 
It is both interesting and pleasing to note, at this time, 
the extent to which one of Mr, Edison’s most deeply rooted 
convictions has been carried out in the electrical work of 
the last few years. We mean his advocacy of the multiple 
arc system of distribution as against the series system. It 
was soon found requisite to resort to parallel circuits to 
make alternating current distribution economical, that is, 
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commercially practicable; street railways are operated in 
multiple ; and the use of arc lamps in multiple, on distri- 
buting eircuits, is constantly and rapidly increasing. 

Under whatever name, and by whomsoever conducted, 
the industries of electric lighting and power transmission 
will bear the impress of Mr. Edison’s genius in many of their 
most salient features. His name and fame are too deeply 
impressed upon the world to-incur any risk of obscuration 
through any changes of business or methods. 


THOMSON-HOUSTON AND EDISON. 


ALTHOUGH awaiting till May 1 the formal assent by 
holders of a majority of the stock of both companies, the 
consolidation of the Thomson-Houston and Edison com- 
panies is evidently a foregone conclusion, on substantially 
the plan announced a week ago. The parties to the agree- 
ment would hardly have entered into it without possessing 
a majority control of both stocks, It seems quite reason- 
able to expect, as many do, and as rumor has it, that the 
absorption of the Westinghouse Company into the pro- 
posed new corporation will soon follow. The provision of 
$16,600,000 of stock—$6,000,000 of which is in preferred 
shares—remaining to the treasury after taking up the 
Edison and Thomson-Houston stocks, is thought by many 
to imply the use of a considerable portion of it in taking 
over the Westinghouse Company when convenient ; but 
no definite information of such a plan has been made 
public. 

The title under which the new company will organize is 
not officially announced, but it is confidently asserted, in 
several quarters, that it will include neither “Thomson- 
Houston ” nor “ Edison.” “The General Electric Company 
of America” has, we understand, been considered as a 
proper title. But more important than changes of name 
will be the necessary changes in personnel and in adminis- 
tration. The general office will doubtless be in New York. 
Current opinion, apparently well founded, assigns the 
presidency to Mr. Hamilton McK. Twombly, and the gen- 
eral mansgership to Mr. Charles A. Coffin, now vice-presi- 
dent of the Thomson-Houston Company and its active 
manager. Mr. Twombly has been prominent in New York 
financial and business circles for some fourteen years ; first 
as a director and one of the vice-presidents of the West- 
ern Union Telegraph Compahy, in which offices, among 
other duties, he had the supervision of the purchasing and 
supply departments as well as of the extensive factory 
which that company then maintained for the manufacture of 
its apparatus. Some readers connected with the telegraph 
service will recall the assiduity, energy and efficiency that 
characterized Mr. Twombly’s participation in the Western 
Union management. He has, for the past ten or twelve 
years, been chiefly occupied in railroad and transportation 
affairs, in connection with the Vanderbilts. 

Every one acquainted with electric lighting and power is 
aware that Mr. Coffin has for years been the daring and 
successful executive of the Thomson-Houston Company ; 
the leader who has brought it, step by step, in quick suc- 
cession, to its present commanding position. Mr. Villard, 
who had just been re-elected president of the Edison Gen- 
eral Electric Company, presented his resignation to the 
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trustees at their meeting on Friday ma to take effect not 
later than April 1. 

Changes of one sort and joia must be inevitable in 
the assignment of prominent positions in the managment 
and the conduct of the combined business of the two 
companies ; but in view of the steady growth of the in- 
dustry it is quite certain that all persons of approved 
efficiency will, if they choose, find their services in demand 
in the work of the new corporation. 


MR. TESLA’S LATEST WORK. 


Tuose who had the good fortune to attend Mr. Tesla's 
famous lecture at Columbia College last May, will prob- 
ably have evinced no surprise on reading the account of his 
lecture delivered in London, as given in our cablegram last 
week. It must indeed have been apparent to even the 
most casual observer that Mr. Tesla’s researches had ex- 
tended much further than the limits of a single evening 
would permit him to touch upon, while, on the other hand, 
it was but natural to expect that so skillful an experi- 
menter as Mr. Tesla would make considerable progress 
during the time intervening between his first lecture and 
the one just delivered. The latter, is, if anything, even 
more striking in its results and in its possibilities than that 
of last May, which came as a revelation to electrical engi- 
neers. In it Mr. Tesla has demonstrated not only a num- 
ber of facts of the highest impartance as bearing upon the 
modern views of the nature of electricity, but has actually 
shown how to apply some of his reanlts in actual practice. 
Thus, the operation of a motor running on one wire and 
even without any connection with the generator would 
alone have sufficed to make the occasion a memorable one; 
but the numerous other beautiful experiments performed 
confirm the opinion, already well grounded, that Mr. Tesla 
has opened up a new and vast field not only of research 
but of practical applications. The London Institution of 
Electrical Engineers and the Royal Institution are to be 
congratulated on having had Mr. Tesla’s latest results first 
brought out before them, and it is understood that the 
American Institute of Electrical Engineers will be similarly 
favored by Mr. Tesla on his retarn. 


TECHNOLOGICAL TRAINING IN CHICAGO. 


Tue Cuicaco E.xcreic CLus has done a very timely and 
creditable piece of work in setting the ball rolling for the 
foundation of a technological school that shall be in some 
degree commensurate with her other institutions and her 
place as a great American city. The matter was brought 
upin an able paper by Mr. F. W. Parker and was discussed 
by President B. E. Sunny and others in a highly practical 
and forceful manner. From the presence of President 
Harper, of the University of Chicago, at the meeting, and 
the fact that he has since conferred with a club committee 
composed of Messrs. Parker, Sunny and Besley, it looks as 
though a technological institute, on broad lines, affiliated 
with the university, may be the result of the movement— 
very much as the School of Mines is a part of Columbia 
College in this city. It is an honor to the electrical fra- 
ternity that they have been so active in so vital a matter,. 
and we can only hope that in return the work of the new 
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school will take full recognition of the manner in which 
electrical engineering touches every other interest and 
profession. Nothing is too good for such a progressive 
city as Chicago, and she should see to it, therefore, that 
the training given by her new school is the very best that 
men and money, and a high ideal, can make it. We note 
that it is proposed to combine with the. Institution a 
Physical Laboratory and a Museum of the Mechanical 
Arts. The World’s Fair should leave behind it a liberal 
equipment for both, without cost. - 


THE BUFFALO ELECTRIC LIGHT CONVENTION. 


Our readers will have gathered from the news already 
published in these columns and from the programme which 
appears in this issue that the Buffalo Convention of the 
National Electric Light Association will be a meeting of 
great importance and interest—one that is likely to be up 
to the highest level yet attained by these gatherings, and 
perhaps, owing to the special conditions of the hour, des- 
tined to mark a distinctly new departure i in electric light- 
ing development in America. While the. exhibitional and 
social features will wisely be subordipated, they will not 
be altogether missing, and promise to supplement in due 
proportion a business programme of unesual strength. The 
officers of the Association have shown good judgment in 
this, and as President Huntley is a mah with a lucky star, 
the result may be depended upon as pleasing to everybody. 
In all probability a year will pass befpre the Association 
convenes again, and we advise our eledtric lighting friends 
therefore to make the most of this opportunity of reunion. 


PORCELAIN vs. GLASS. 


THE controversy regarding the relative advantages of 
porcelain and glass insulators was the subject in our last 
week’s issue of a communication from Mr. Frank W. 
Jones, electrician of the Postal Telegraph Cable Company, 
in which he gave the results of actual tests made on these 
two types, and which demonstrated the superiority of 
porcelain in the most striking manner in all conditions of 
weather. In this week’s issue Dr. J. B. Williams adds his 
testimony to that of Mr. Jones, and demonstrates by another 
method of testing, the superiority of the porcelain insulator. 
He also adds an interesting note as to the probable cause 
of this superiority, which he attributes largely to the 
inferior quality of the glass used on insulators as usually 
manufactured. 


High-Tenston Electricity. 

On another page we print a highly interesting communi- 
eation by Prof. Elihu Thomson, in which he describes ap- 
paratus that cannot fail to fascinate the large number of 
students and experimenters who are gradually taking up 
the work of high-tension electricity.. The results obtained 
by Prof. Thomson with such simple apparatus will largely 
aid in fostering this work, and will, as he suggests, prove 
specially valuable in studying the nature of lightning dis- 
charges and similar phenomena, a subject which is of the 
utmost importance in its effect on systems of distribution. 
It may, indeed, be the means of opening up fields in other 
directions now barely thought of. 
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THE NEW EDISON MOTOR-GENERATOR. 


ANOTHER interesting product of the Edison Works which 
has been called forth by the application of street railway 
Circuits to stationary power and domestic lighting purposes 
is the motor-dynamo illustrated in the accompanying 
engraving. 

‘his machine has been designed for special use on street 
railway circuits, and is employed to convert the current 
from 500 to 125 volts, thas furnishing a current of low 
tension for either lighting or power. ä 

The motor- generator, is, as its name implies, a combina- 
tion of two machines in one. The armature is so wound 
that it has two distinct windings, and each end is furnished 
with its commutator, rocker-arm and brush-holders. The 
engraving shows the appearance and arrangement of one 
of these transformers, designed for six kilowatt capacity. 
The dimensions are those of the standard Edison 12 K. W. 
generator; with the exception of the length of the bed- 
plate and pole-pieces. The head-board at the motor end of 
the machine is provided with a double-pole switch, that at 
the generator end being furnished with a single-pole 
gwi 


It is evident that this type of machine can be ap- 
plied with equal advantage to long-distance transmissions 
where high potentials can be employed at the source of 
power, such as a water-fall, and reduced to a safe working 
voltage at the distributing point. On the other hand the 
machine is equally well adapted to increasing the potential 
from low to high. These machines are now manufactured 
in various sizes and for various voltages, the highest being 
built for 1,200 volts in the primary circuit. 


CRYSTAL PALACE ELECTRICAL EXHIBITION. 


Tus Siemens high tension current has been tested at the 
Crystal Palace Exhibition. Over 50,000 volts tension was 
obtained, 500 16-candle-power incandescents of 105 volts 
resistance each being hain All were kept brilliantly 
lighted in series. Some lamps burst, but the current arced 
over from the platinum wires without fusing them. The 
current brought by a brass disc on to a thick sheet of plate 
glass 2 feet by 2 feet square sent off great zigzag streaks 
of vivid lightning over its surface, continuous, and not in 
flashes. The results were magnificent. 
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THE EDISON TRIPLE EXPANSION ENGINE AND 
MULTIPOLAR GENERATORS. 


One of the most serious problems that to.day confronts 
the management of electric illaminating companies, in large 
cities, is the cost of the land necessary to accommodate the 
large station buildings. When land costs $1,000 and upward 
a foot front, every square foot of ground space that can be 
saved materially reduces the necessary investment of the 
company. Récognizing this fact, the Edison General Elee- 
tric Company have recently brought out a new line of cen- 
tral station units, consisting of two multipolar dynamos 
coupled direct to a triple expansion engine, and ranging in 
capacity from 50 to 800 h. p. This combination does away 
with all belting and countershafting ; thus securing an in- 
crease of efficiency, and a large saving of floor space—two 
most important factors in central station practice. 

The multipolar generator is peculiarly adapted to this 
purpose, as it may be designed to generate any desired 
electrical output, at an armature speed corresponding to 
that of a slow-speed engine. This type presents the ad- 
ditional advantages of requiring but mall floor space, of 
being able to withstand sudden variations of load, and to 
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carry heavy loads continuously without danger of over- 
heating. 

Our illustration represents the 2-100 K. W. combination. 
The armature, it will be noted, is of the Gramme ring type, 
of very simple construction. The number of brushes 
correspond to the number of poles of the generator, and it 
is found that the large current output can be divided 
among these brushes much more conveniently, than if only 
one set of brushes were used to carry the whole current 
generated. The mechanical device for controlling these 
brushes allows of their being operated 99155 5 so that 
when once adjusted, the whole can be handled as though 
but one set were used. 

This machine is designed to give 150 volts and 666 am- 
peres at 172 revolutions per minute. The magnet frame 
consists of a heavy cast iron yoke which has eight in- 
wardly projecting steel pole-pieces. The foundations on 
which the dynamo rests are cast in the same piece with the 
bed-plate of the engine, the two supporting feet of the dy- 
namo resting on this iron foundation. The armature spider 
is placed directly on the engine shaft, and the armature is 


. built up of discs, each disc consisting of two bars. No paper 


insulation is used between discs. 
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The armature winding consists of 768 bars, the cross- 
section of each being 215 mils by 260 mils. The insulation 
between the bars is 25 mils of shellacked fuller-board. The 
weight of copper on the armature is 860 pounds and its 
resistance .005 ohm. The bars that make up the wind- 
ing are U shaped, being joined at the front end in one con- 
tinuous spiral by means of bars 14 inch in depth. These 
latter bars serve as the cummutator of the machine. The 
magnet wire is wound on sheet iron spools having fibre 
ends. Each spool is wound with 113 pounds of No. 10 B. 
W.G. The total weight of wire is 904 pounds and the 
resistance of each spool, 1.2 ohm, all spools being con- 
nected in series, sy 

The dimensions of the 100 K. W. direct driven dy- 
namo is as follows: 
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COMPARATIVE FLOOR SPACE REQUIRED BY Two GENERATORS 
AND ONE ENGINE. 


Two bipolar generators belted to Two multipolar generators coupled 
rect to one Edison triple ex- 
one high speed engine. pansion engine. 
Total capedlly two Total capacity two 
enera ors. e. 
£ Minimum floor ee Minimum floor 
paco 1n i opaco in 
16 Cc. p square feet. 16 c. p. square feet 
K. W. lamps K. W. lamps. 
50 | 900 270 50 900 56 
90 1,620 874 100 1,800 121 
200 3.600 511 200 3, 600 150 
350 | 6.800 571 400 7,200 5 


bi 0 
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THE EpIson 2-100 K. W. MOLTIPOLAR DIRECT DRIVEN GENERATORS. 


External diameter of armature body...... ....08 inches, 
Length of armature body........... .......-. 1356 
Radial depth of armature bod 4g “ 
Bore of fiel lWG‚l. ose 0s 593 
Length of magnet core q 11 s 
Diameter of magnet cor. 124 SS 
Width of pee. 2 14 
Thickness of yoRkõꝶœqeemc̃r . 911 * 


The field coils are wound on separate spools, which are 
slipped over the field magnets; these field magnets are 
then inserted in an annular or polygonal field frame, 
mounted on the bed-plate of the engine, the bed-plate being 
heavy and massive and of special design, so as to secure 
perfect alignment and rigidity of the field frame with 
relation to the engine. : 

The increased diameter of the armature in the multipolar 
type of machine, gives a very large heat-radiating surface. 
This point, in connection with the special construction 
outlined above, allows these generators to maintain heavy 
loads for long periods, a factor that will be admitted to be 
eminently desirable in central station work. 


The engines are of the marine triple expansion, automatic 
inverted cylinder type and embody the latest improve- 
ments, while operating at the high efficiency obtainable 
with the compound condensing type. We give above a 
table showing in a striking manner the economy in space 
attainable with these direct connected engines and dynamos 
as compared with belt driving. 


THE STANLEY EXPERIMENTAL LABORATORY. 


We learn that the Stanley Experimental Laboratory of Pitts- 
field, Mass., has been reorganized into a stock company consisting 
of W. R. Plunkett, president of the Berkshire Life Insurance Co.; 
W. A. Whittlesey, treasurer and manager of the Pittsfield Elec- 
tric Co.; Wm. Stanley, Jr.; John F. Kelly, C. C. Chesney and 
Boardman Tobey. The Laboratory is organized for the purpose 
of forming the central point from which to develop scientific 
industries, 
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FLY-WHEEL ACCIDENTS IN ELECTRIC LIGHT 
STATIONS.—II. 


It is possible that failure of a pulley or fly-wheel may com- 
mence nearer one edge than the other and thereby tend slightly 
to disperse the pieces, but the breakage entirely across the face 
would follow so nearly at the same instant that the component of 
force due to the velocity in the plane of the wheel would be much 
the greater, and only such of the flying particles as flew high in 
the air could disperse laterally any considerable distance. Any 
piece that was thrown straight up after the roof or other obstruc- 
tions had been removed would, with an initial velocity of 19,235 
feet per second, rise to a height of nearly 1,600 feet or, say, over 
1,000 feet, allowing for the resistance of the air, and such piece in 
falling, if diverted to the slightest extent, might reach to a con- 
siderable distance laterally, though such a result would be pre- 
vented by obstructions in a building. One of the most interest- 
ing experiences during the bom ment of Forts Jackson and St. 
Philip, on the Mississippi River, during the war, by the Porter 
bomb fleet, as told by soldiers of the Southern army afterward, 
was the way in which the pieces of shell scattered. In most cases 
the shells coming down nearly vertically buried themselves in 
the mud and merely threw up a large volume of it, causing a 

eneral scattering of the groups of soldiers for the moment and a 

ugh afterward. Sometimes men playing at cards would run 
like mice to the casemates and avoid the direct result of an ex- 
plosion and then be back as quickly to their positions in the 
game, and on several occasions after they had returned and 
were laughing over the last Yankee shot and noting the discom- 
fiture of some one who was covered with mud, they would be 
startled by a sudden whirr and the lazy piece,” as it was called, 


would come back from the skies and perhaps injure one or more 


of them. The lazy piece” meant one thrown vertically up- 
ward at the time of the explosion and which, therefore, being 
unobstructed rose to a great height and took considerable time to 
rise and return. 

It was also claimed by defendants that if the jack pulley btoke 
before the main fiy-wheel and piéces of the former were carried 
on the belt underneath the latter, the upward strain would not 
necessarily break the fly-wheel, or at least not without breaking 
the frame of the engine or the pillow blocks, cap or bolts, which 
was not the case. The plaintiffs showed that the frame of the 
engine had been racked, but this the defendants accounted for by 
the shaking of the engine on its bed when running away. 

The defendants, the insurance companies, after answering the 
theories of the plaintiff, claimed that the whole accident was 
caused by the running away of the engine, due to the slackness 
of the governor belt or the slipping out of the lacings, whereby 
the governor acted rather slowly or entirely ceased to act. No 
safety attachment was provided for such an emergency, but the 
engineers have applied one since the accident. As to the cause 
of the fire, it only required a little moisture on the wood of the 
tower to which the lightning arresters were screwed to cause a 
slight leakage between the terminals of the dynamos when a very 
moderate increase of electromotive force would cause additional 
current to cross the shunt formed by this leakage and char the 
wood so that it would become a conductor and thus form a 
short circuit, which, though only throwing out, say, one-fourth 
the lights, would start the woodwork in a blaze and cause the 
slight damage by fire in the tower, which apparently cost only 
about one hundred dollars to repair. 

It was in evidence that the governor belt was new, though this 
was denied by the engineer in charge. An engine controlled 
through a governor belt with the lacing coming out would ac- 
celerate speed quite rapidly, and the speaker claimed that if the 
current regulator of a dynamo required 10 to 15 seconds after a 
short circuit to control the current as claimed by plaintiffs’ ex- 
perts, it would also fail to promptly control the current due to a 
rapid increase of voltage from a rapid acceleration of the speed 
of the engine and dynamo and therefore cause a short circuit and 
the fire, and that at any rate it was doubtful if the regulator 
could control the current within unusual limits such as would 
obtain if the speed of the dynamo were doubled; or much less if 
it were raised from 850 to over 8,000 revolutions per minute, as 
would have been the case if the engine ran away. In answering 
this the expert of the Thomson-Houston Co. made another close 
distinction, as he claimed that though the regulator was slow in 
checking an electrical Poono non like a short circuit, still, 
being itself operated by electricity, it really changed at a faster 
rate than it was possible to cause a mechanical change, such as 
an acceleration of the engines. This by no means follows, as it 
will be shown that the engine would quadruple its speed and that 
of the dynamos in 70 seconds or less, according to the work being 
done. The Thomson-Houston Company’s expert, moreover, 
acknowledged that it was doubtful if the regulator would control 
the current when the speed of the dynamo increased to more than 
1,700 revolutions per minute. The insurance companies also put 
in the evidence of an electrician, that one of the station trans- 
formers was burned out, indicating increased speed of the alter- 
nator and exciter, but the other side denied this. The plaintiffs 
put in testimony that any increase of speed would have been 
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noticed at the start, but evidently men occupied with a fire might 
not observe it. The roaring noise heard by the fireman could 
not have been that due to a short circuit which instantaneously 
caused the break on the theory of the plaintiffs, as the noise and 
the breakage were, according to such theory, coincident and over 
in an instant. A man who was called from the fire-room, there- 
fore, could not have heard the roar, so-called, of a short circuit 
before the breakage occurred. He could, however, have heard 
the increased buzz due to the more rapid passage of the gaps be- 
tween the commutator segments under the brushes. The defend- 
ants naturally suggested that the man did observe that the engine 
was running away, and that the watchman went to the throttle 
valve for that reason and commenced closing it, but by that time 
the speed was so great that the pulleys of largest diameter on the 
line shaft were being disrupted by centrifugal force, and it is 
probable that the one driving the dynamos being slightly dis- 
torted by regular strain was the first one to go and that the others 
of same diameter on the line shaft followed in succession. The 
acceleration of speed once started could not be controlled by the 
governor belt, so the speed increased until the main fly-wheel 
was disrupted by centrifugal force, breaking the jack pulley, 
throwing down the roof of the building and cutting a gap in the 
roof and sides as shown in the photographs. 

The plaintiffs claimed that if the speed of the alternator and 
exciter increased, the lamps would have been brighter, but evi- 
dently the men would not have noticed this if occupied with the 
fire. They also claimed that since the rim speed of the armatures 
was greater than that of the pulleys they should have been dis. 
rupted first, which was answered ie the statement that the ma- 
terials of the armatures were of higher tensile strength. In fact, 
the globular shane of the armatures of the Thomson-Houston arc 
light machines is well adapted to prevent any injury to the wind- 
ing by centrifugal force, and the wrought iron cores of the spools 
in the alternator were evidently able to resist much more speed 
than any cast iron construction. Tests were made by the plain- 
tiffs to find if a governor like that on this engine would regulate 
with one ballin use. The sleeve lifted by a governor of this size 
was quite heavy, so it was found that the speed of engine under 
such circumstances would have been increased.to about 118 rev- 


0 minute, but even this was well within the safe limit 


of the pulleys with the most rapid rim speeds. 

Ehe speaker made calculations to determine the speed at which 
théténgine and several pulleys would be disrupted by centrifugal 
forge. - The normal speed of the rim of a fly-wheel at the dia- 
meter of the approximate radius of gyration was 4,715 feet or 
70 Of a mile per minute. The rim speed of the jack pulley must 
therefore have been substantially the same, or atrifle less on ac- 
count, of slip, and the rim speed of the 6-foot pulleys on shaft 
operating the dynamos as well as the rim speed of the pulleys of 
the dynamos themselves have been about 50 per cent. greater 
than that of the fly-wheel. From the formula above referred to 
it was calculated that for a tensile strength of 10,000 pounds per 
square inch the.fly-wheel should have been disrupted at 3104 
revolutions per minute, or, roughly, four times the normal speed. 
The 6-foot pulleys on the jack shaft should, however, have been 
disrupted when the engine was running ata speed of 207 revolu- 
tions per minute. In order to ascertain approximately the time 
it would require for an engine under these conditions to run to 
destruction in case the governor belt were entirely disabled, it 
was assumed that even with the increased draft on steam pipe, 
due to running away, a mean pressure of 48 pounds would be ob- 
tained, referred to the large cylinder. By ‘‘ referred” we mean 
simply that the mean pressure in the small cylinder, divided by 
the ratio of the area of the two cylinders, is added to the actual 
pressure in the large cylinder. This mean pressure was sufficient 
to give 900 horse power at normal speed, and of course the power 
increased with the speed. It was, however, considered that 13.5 
pounds mean pressure out of the 48 were required until the first 

ulley broke to operate the dynamos and shafting, this pressure 

eing sufficient to produce 253 horse power at normal speed, 
which is probably a liberal allowance. The mean pressure of 43 
pounds is also well within limits, at least for the initial increase 
of speed, so the time stated hereafter as required to destroy the 
wheels is probably somewhat greater than would be the case in 
practice. To ascertain such time it was considered that not only 
the fly-wheel but every pulley connected therewith, as well as the 
armatures of the dynamos, really formed fly-wheels which would 
require force either to accelerate or retard their velocity. To as- 
certain the effect on the result, the revolving weights of each 
were ascertained or estimated and multiplied by the ratio of the 
speed of same to that of the fly-wheel. Thesum of those quanti- 
ties showed the additional weight which it would require in the 
fly-wheel rim to produce the same result. It was found that the 
aggregate result wus the same as if 10,120 pounds had been added 
to the fly-wheel rim, making it weigh practically 48,000 pounds in- 
stead of 38,000. 

On this basis it was calculated that it would require 45 seconds 
for the engine to increase its speed from 76 revolutions to 207 
revolutions, when, on the basis of 10,000 tensile strength, the 
pulleys on the line shaft should have been disrupted, and as the 

isruption of such pulleys would have reduced the load on the 
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engine, with the exception of friction, it would only have re- 
quired 27 seconds, or in round numbers 1} minutes from the be- 
ginning to raise the speed to 31014 revolutions per minute and dis- 
rupt the fly-wheel. There was testimony in the case to the effect 
that the engineer on watch confessed to his brother engineer that 
when the fire in the tower was discovered, he pulled the plugs 
cutting out the arc lights and thus released the load on the dyna- 
mos. ith this state of facts the load on the engine would have 
been released earlier and the time required to run to destruction 
have been diminished. If, however, the governor belt was not 
broken, but simply slack, so that it took care of changes of load 
slowly, the acceleration could have progressed at a much less 
rapid rate. 

From what has been stated it will be seen that the combined 
mechanical and electrical conditions involved in an accident to an 
electric light plant involve even greater refinements and compli- 
cations in tracing cause and effect than bas heretofore been the case 
with simple mechanical questions. It will also be observed that a 
very important question of principle arises in relation to damages 
occurring in connection with a fire, but not actually caused by the 
action of the fire itself. It has become nece in many of the 
States by law and judicial decisions to exclude what are called con- 
sequential damages,” particularly in relation to public works, and 
this was founded on precedents long established in the older 
countries. For instance, under the common law a man in digging 
on his own land was not responsible for damages to a building on 
adjoining property. It is well understood that a man who fails 
to pay a debt is only liable for the amount of the debt and in- 
terest, although his delay may have caused failures which injured 
many other persons. So, also, in case of accident, or in fact of 
any injurious change of condition, there is always a direct result 
followed by others more or less indirect also in the nature of 
damage. The indirect results are so far reaching, a damage to 
one causing more or less injury to another, that litigation would 
never cease unless some legal estoppel were put upon it, as has 
been done in relation to many kinds of transactions. Evidently, 
occurrences of a kind like that in the electric light station will 
have the effect of causing some such limitation in regard to in- 
surance. If a fire which caused a direct damage of only $100 by 
fire, and immediate injury to only a few hundred dollars of fix- 
tures in the neighborhood, can in addition be charged with the 
cost of injuries caused by a runaway engine, there might condi- 
tions arise where still further consequential damages would go 
on almost without end. For instance, questions of personal in- 
jury might be involved from many people struck by flying frag- 
ments, or a large fragment might knock down a drawbridge in 
the vicinity and wreck a train of cars, or such a fragment might 
strike a vessel loaded with explosives and cause a gunpowder or 
dynamite explosion which would wreck the whole neighborhood, 
and if such explosives were required for use by a then friendly 
government and that government failed to prevail in an impend- 
ing war for a lack of such material, the one hundred dollar fire 
in the beginning might cause international complications and 
result in a general war. Somewhere in the progress from first 
cause to final effect the law of consequential damages should, and 
will sooner or later, be made to apply, and special policies will be 
written when accidents to machinery are to be included. With- 
out anticipating what will be done, it would seem natural to limit 
the damage at a point where the carelessness of the employees or 
of the insured, by defects in mechanism or material, caused 
the increased damage. 

In the case under discussion the Judge ruled, for the purpose 
of the trial, that even if the pulley was defective which it was 
claimed broke first, so that it broke with less strain than such pul- 
leys should, still the insurance companies would be liable. Evi- 
dently if this were the case any slight accident, such as short cir- 
cuiting the electric lights outside but near the station, or the 
dropping of a tool in some part of the machinery, might without 
fire have caused the other more 5 es. It there- 
fore appears equitable that at such a break in the chain as this, a 
limitation of damage arising from fire should be made, on the gen- 
eral poe that have made it necessa 
in other cases, and also on a principle like that of contributary 
negligence in case of personal injury, whereby it would be pro- 
vided that whenever the insured were themselves also at fault,either 
through the action of their employees or by the use of defective 
machinery, which would be liable to cause such accident without 
fire, the damages from fire should be limited at that point. Who 
knows but what the courts may finally hold that this is a fair in- 
terpretation of the law as it stands? 


“THE MOST VALUABLE AND THE MOST SCIENTIFIC.” 


A WELL-KNOWN professor of physics and chemistry in one of 
the State Universities writes us: ‘‘I have recently become a 
regular reader of THE ELECTRICAL ENGINEER. I consider it the 
most valuable electrical periodical which I receive, and I take all 
the leading ones. That which leads me to this opinion ig that it 
is the most scientific of the publications referred to.” 
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ON THE LAW OF HYSTERESIS.—IV. 
BY CHARLES PROTEUS STEINMETZ. 

The second set of tests, which is specially interesting on 
account of the very low magnetizations reached therein, is given 
in the following: 

TABLE VI. 


Frequency, N = 170; 7 = .00121. e = .2088 X 10-5 


B H, H, H. : 
calc, obs. calc. obs 
85 5.2 8 5.5 5.6 — 1 — 1.8 
182 17.3 1.3 18.6 16.9 ＋ 1.7 ＋ 10.0 
211 23.0 1.7 23.7 28.5 + .2 + 9 
560 105 11 116 122 — 6 — 5.0 
670 140 15 155 146 +9 + 6.1 
685 145 16 161 157 +4 | + 26 
775 176 21 197 202 —5 — 24 
186 2 A 200 +8 + 40 
265 35 3000 ) on meee 
1070 2000 41 337 358 —16 | — 46 
1180 822 47 369 886 — 17 — 43 
1250 379 56 435 430 +5 | + 12 
1380 445 69 514 514 — 28 — 4.7 
940 170 1110 1130 — w | — 1.8 
2120 1090 203 1238 1268 + 80 + 2.4 
| 
+ 88 | + 27.2 
— 90 — 21.6 
| 

+10 4 8.4 


Therefore we get the formula for the loss in the iron, 
H = .00421 Bl.6 + .2083 X 10-6 NV B? 
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In Fig. 3 are shown, 

1. The curve of true hysteretic loss, H, = .00421 B1.6 

2. The curve of the whole loss in the iron, H= H, + H,; with 
the observed values marked by crosses +. 

Especially interesting are these two sets of readings in so far 
as they cover quite a different range of magnetization as the tests 
in I. to III. In I. to III. the tests cover the range from 1,790 to 
19,340 lines of magnetic force per em., that is, for medium mag - 
netization up to high saturation, while the tests in IV. cover the 
range from 85 to 2,600 lines per m.“, that is, from medium down 
to very low magnetization. 

The law is found exactly the same, 

H=nBi6+eNB 
and herewith proved for the full range from 85 lines per om.“ up 
to 19,840 lines, a ratio from 1 + 230. 

This seems not to agree with Ewing's theory of the molecular 
ri Rone According to this theory, for very small magnetization 
the hysteresis should be expected to disappear. or almost disappear, 
and the cycle be reversible. Then for medium magnetization, 
where the chains of molecular magnets break up and rearrange, 
hysteresis should increase very rapidly, and slowly again for sat- 
uration. Nothing of this is the case, but hysteresis seems to fol- 
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low the same law over the whole range of magnetization, and is 
certainly not zero for even such a low magnetization as 85 lines 
r cm’, 

j Magnetometer Tests.—The method used in the foregoing has 
the great advantage that: 1. It allows the taking of a greater 
number of readings, over a wide range of magnetization, in a 
short time, by mere simultaneous instrument readings, and there- 
by reduces the probable error by increasing the number of obser- 
vations. 2. It allows the use of electro-dynamometers, as the 
most reliable electric measuring instruments. 

8. It deals with large amounts of energy, counting by watts or 
even hundreds of watts, whereby much greater accuracy can be 
reached than by the ballistic galvanometer. 

4. It measures the hysteresis under the influence of an har- 
monieally, and not suddenly, varying M. M. F., that is, under the 
same conditions, where it becomes of importance for practical 
engineering. 

But it has the great disadvantage that it can be used only for 
testing sheet-iron or other thoroughly laminated iron, where 
eddies are either inappreciable or can be calculated also. For 
testing solid iron and steel pieces, this method cannot be used, 
because of the tremendous amount of eddies which would flow 
in a solid piece of iron. To determine the hysteretic loss of 
energy in steel and cast-iron the Eickemeyer differential mag- 
netometer was used. Complete description of this instrument 
and 15 use is to be found in THE ELECTRICAL ENGINEER, March 
25, 1 1. 

To get absolute values, the instrument has been calibrated in 
the following way: In the front and in the back the magnetic 
circuit of the instrument was closed by 4 cm.? of Norway iron. 
Then another piece of iron, and of any desired size, was added in 
thefront. This piece, y, carrying some magnetism also, disturbed 
the equilibrium. Then through a coil of exactly 110 turns, sur- 
rounding this piece y, an electric current i was sent and regulated 
so that equilibrium was restored. In this case no magnetism 

through y, or in other words, the M. M. F. of the current 
i. e., 110 ampere turns is equal to the differences of magnetic po- 
tential between the pole-faces of the instrument. In this way, 
for any strength of current in the main coil Cof the magnet- 
ometer, the difference of magnetic potential produced thereby 
between the pole faces of the instrument, was determined and 
pona in a curve, for convenience in ampere turns per cm. 
ength. 

Now, the Norway iron standard was compared on the mag- 
netometer with sheet-iron, of which, from tests with low fre- 
quency alternating currents, the magnetization corresponding to 
any M. M. F. was known, and therefrom was derived the magnetic 
DRE of the Norway iron standard, and plotted in a curve 


In the way explained before, the iron sample that was to be 
determined, was balanced in the magnetometer by Norway iron, 
thereby giving its susceptibility in per cent. of that of the Nor- 
way iron standard, the magnetometer current read, from the 
curves taking the M. M. F. „ thereto—denoted by F 
—and the magnetization of the Norway iron, corresponding to 
this M. M. F., F, and from the determined per centage of suscepti- 
bility of the examined sample, the magnetization B of this 
sample correspending to the M. M. F. F. 
ith this instrument a number of magnetic cycles of differ- 
ent samples of steel and cast-iron were determined. First, a 
powerful alternating current was sent through the magnetometer 
and around all the iron pieces used, to destroy any trace of per- 
manent or remanent magnetism. Then the examined sample 
was laid against the front, the standard against the back of the 
magnetometer, balanced, and a larger number of magnetic cycles 
completed between given limits, for instance, + 95 and — 95 am · 
pore turns M. M. F. per cm. length. Then readings were taken 
rom maximum M. M. F. ＋ 95 down to zero, and again up to the 
maximum — 95, down over zero and up to + 95, thereby com- 
pleting a whole magnetic cycle, and then of a second magnetic 
cycle, a few readings were taken as check for the first one. In 
this way for different M. M. F.’s the curve of hysteresis was found, 
and by measuring its area the loss by hysteresis determined. 

The further calculation was done in a somewhat different 
way. Generally the number of cycles was not large enough to 
determine conveniently the exponent by analytical methods. 
Therefore the law of the 1.6th power, H = 7 BI, was assumed 
as true, and for each cycle from the known values of H and B 
determined the coefficient 7. 

If for different cycles the values of 7 agreed, this would prove 
the assumption, the correctness of the law of 1.6th power, while 
a disagreement would disprove it. In the following the mag- 
netic cycles are given for a number of samples, 


(To be continued.) 


A PLANT FOR ST. CLAIR, MICH. 


Mr. SIMON LANGELL, the Mayor of St. Clair, Mich., writes us 
that the city contemplates putting in a paar: He will be glad to 


receive data and information on the subject. 
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Reports of Companies. 


— 


ANNUAL REPORT OF THE EDISON GENERAL ELECTRIC 
co. 


WE give below the full text of the annual report of the Board 
of Trustees to the gtockholders of the Edison General Electric Co., 
presented on February 10, 1892 : 

The submission to you of this the Third Annual Report of the 
Board of Trustees has been delayed in consequence of the new 
general corporation law of the State of New York, which went 
into effect May 1, 1891, pursuant to the provisions of which the 
Annual Meeting is held on the 10th day of February, 1892, instead 
of on the 18th day of January, 1892. 


-INCREASE OF CAPITAL STOOK. 


In the last annual report the statement was made that, owing 
to the large and rapid increase of the Company’s business, it had 
become necessary fo provide for the enlargement of its manufac- 
turing plants and for additional working capital, and that for 
these purposes your Board had disposed of most of the unissued 
capital stock of the Company held in the treasury, and had bor- 
rowed $2,000,000 through the Sp e Electric Railway and Motor 
Company, in repayment of which loan the lenders agreed to take 
a like amount of the stock of this Company. To make corre- 
sponding provision, a special meeting of the stockholders was 
called and held immediately after the annual meeting, at which, 
in accordance with the recommendation of the Board, the increase 
of the capital stock from twelve millions to fifteen millions was 
authorized by a unanimous vote. 

Two millions of the increase were used in liquidation of the 
loan to the Sprague Company, and the remaining one million 
was left unissued in the treasury to meet future requirements. 

The net earnings in the fiscal year 1889-90 having exceeded 
eight per cent. on the total stock of the Company, the trust ex- 
isting under three certain ments with the Farmers’ Loan & 
Trust Company (whereby dividends had been temporarily deferred 
on some $2,482,700 of the Company’s stock), reached its termina- 
tion. The stockholders at the last annual meeting were therefore 
asked to authorize the payment of the regular dividends on the 
deferred stock (so called), and such other action as was required 
for the exchange of the trust cortificates for the regular dividend- 
paying stock. The recommendations of the Board in these re- 
spects were also unanimously approved. 

In consequence of thesteadily-growing financial requirements 
for current business, as more fully explained in another place, the 
Board deemed it prudent to dis of the remaining $1,000,000 
of stock in the treasury, so t of the $15,000,000 authorized 
$14,964,900 is now outstanding, the difference being reserved for 
the retirement of the outstanding Edison Electric Light Com- 

y's stock, unlem the Board should decide to dispose of the same 
in some other manner. 


WORKING OF THE NEW DISTRICT ORGANIZATION. 


Reference was made in the last annual report tothe new work- 
ing organization, which went into effect on August 1, 1890. Un- 
der it, the United States and Canada were divided into ache 
geographical districts, each in charge of a head official entitled 
District Manager,” instructed by, and reporting and directly re- 
sponsible to, the Executive Officers of the Company. The or- 
ganization has now been tested by an experience of fifteen months, 
and the Board feel warranted in saying that the practical results 
from it have been fully up to expectations. The change has con- 
tributed not only to the ter efficiency of the service in every 
way, but directly and indirectly to the growth and stability of our 
business, and to the prompt execution of orders. The new sys- 
tem has entirely superseded the old one of securing business 
mainly by the payment of commissions, and all officers and em- 
ployees of the Company are now under salaries. The Company 
was fortunate in securing able, faithful and experienced men for 
the management of all the districts. The first of a series of con- 
ferences, intended to be held annually, of all the district man- 
agers with the chief executive officersof the Company, was re- 
cently held in New York. 


SHOWINGS OF THE GENERAL BALANCE SHEET. 


In order to enable the stockholders readily to compare the 
general balance sheet for the past year with that of the previous 
one, the figures for both have been printed in parallel columns, 
together with the differences they show. 

The 1 of the eral nce show 821, 507, 284.42 in 1890- 
91, against 817, 958, 852.81 in 1889-90, being an increase of 93, 548. 
431.61. The increase of assets includes additions to Manufac- 
turing Plants” of 81, 262, 410.91, to Patents 226, 604. 14, to Rea! 
Estate (completion of main office building in New York) $136,- 
624.81, to ‘‘ Capital Stock of Edison Electric Light Company ” 
$12,693.32, to Stocks and Bonds $502,846.65, to Cash” a 
274.53, to Bills and Accounts Receivable ” 5201, 603.36, to Work 
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in Progress” and Materials and Supplies” $771,963.75. The 
balance also comprises two new items, Laboratory Account,” 
$66,815.72, being the share borne by the Company towards inven- 
tive work completed or in progress in Mr. Edison’s Laboratory 
under the new contract with him, referred to in the last annual 
report, and ‘‘General Liquidation Account,” $158,534.42, repre- 
senting unliquidated items, making part of cost of acquisition of 
various Sub-Companies and stock of Sprague company: 

Included in the liabilities is an allowance for Depreciation of 
Manufacturing Plants.” This account shows that $271,592.29 had 
been taken out before the year’s profits were figured. The total 
amount now carried in this account is slightly over ten per cent. 
of the entire cost of this Company of the manufacturing plants, 
notwithstanding the fact that the amount of cash expended to 
enlarge those plants during the past two fiscal years is $2,211,685.61, 
and on this new investment the actual depreciation so far is little 
or nothing. ‘‘ Mortgages on Real Estate” (§200,000 of which is 
on the main office building in New York) shows an increase of 
$85,000, Capital Stock 51. 115.500, Bills Payable ” 81.709, 238.75 
Accounts Payable” $41,850.59. The Arpas of Profit and 
Loss ” carried forward, viz., $1,260,067.11 (after payment of eight 
per cent. dividends on capital stock), is larger by $64,513.98 than 
that brought over from the preceding year. 

The increase of $1,262,410.91 in ‘‘ Manufacturing Plants” repre- 
sents investments in lands, buildings, machinery, tools and 
miscellaneous equipment, which were rendered necessary by the 
growth of business, and this expenditure has secured to the several 
works an enlarged capacity and technical efficiency. Your Board 
are happy to say that with the large expenditures during the past 
year no considerable outlay in the same direction is likely to be re- 
quired for some time, unless there should be an exceptional 
growth in electrical business throughout the country. 

The Bills and Accounts Payable” represent a total of $4,201,- 
417.75, against $2,447,828.41 in 1889-90, making an increase (as 
already stated) of 861, 753, 589.34, or (deducting the $348.274.53 ex- 
cess in Cash on Hand” at the close of the past year) of $1,405,- 
$14.81. The reasons for this large increase in the Company's lia- 
bilities are readily seen. In the place, the peculiar character 
of the manufacturing and contracting business calls for the em- 
ployment of more cash or working capital in proportion to pro- 
duction than in perhaps any other existing industry. The con. 
tinuous purchases of expensive raw material consumed in large 

uantities. such as copper, require the constant use of a great 
deal of ready money. The rapid progress of the technical art, 
too, involves the necessity of devising and manufacturing new 
articles, the marketing of which is sometimes slow at first. Inthe 
second place, the system of District Agencies amounts to 188 
less than the opening of as many wholesale stores, fully supplie 
with stocks of the Company's manufactures, from large motors 
and dynamos down to the smallest incandescent lamp fittings, in 
order to save time and expense in filling local orders. To this cause 
the increase of $849,585.63 in ‘‘ Materials and Supplies ” on hand 
over 1889-90 is directly and specifically due. Lastly, as has been 
shown, the addition to the items Manufacturing Plants,” Real 
Estate,” Stocks and Bonds” and Laboratory Account,” amounting 
together to $1,968,698.09, represent a corresponding absorption of 
working capital, thereby necessitating the raising of additional 
capital by increasing the stock or the use of the Company’s eredit 
as a substitute. In order to keep its use within prudent limits, 
the $1,000.000 of 5 was disposed of as stated, and it 
is the opinion of your Board that an issue of another $1,000,000 
of stock should be made at an early date. 

The properties of the Company in fixed form, i. e., in manu- 
facturing plants and real estate, having been increased by $1,899,- 
035.72 during the year, now represent a cost on the Company's 
books of $5,748,548.70, less $537,663.56 standing to the credit of 
“ Depreciation Account,” Besides this, at the close of the year, 
the Company owned (in addition to patents) the stocks of con- 
trolled companies and other stocks and bonds (including the stock 
of the Edison Electric Light Company) appearing in the balance 
at the te nominal value of $5,936,668.60, and had in cash 
on hand, bills and accounts receivable, work in progress (booked 
at cost), and materials and supplies (also at cost), no less than 
89, 273, 868.86, and all this against bills and accounts payable of 
$4,201,417.75. These figures show the intrinsic strength of the 
Cempany. . 

THE BUSINESS OF THE YEAR—PROFITS. 


Summarily stated, the gross business of the General Company 
amounted to $10,942,640.34, on which the profits, including the 
$271,592.29 written off against the cost of the manufacturing 
plants, were, according to the books of the Company, $1,666,- 
585.72. To this amount must be added the General Receipts at 
tbe Main Office, $83,013.99, making a total of net earnings of 
$1,749,549. 71. 

Deducting from the above net receipts of the Edison General 
Electric Company (exclusive of those of the Edison Electric Light 
Company) the sum of $271.592.29 charged off on manufactur- 
ing plants, and $286,477.59 charged off against ‘‘ Liquidation,” 
„Materials in Stock” and Experimental Account,” we have 
$1,191,479.83 as the net result of the year from the business of 
the Edison General Electric Company alone. Adding 51, 100, 
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482.48 surplus profits carried over from the preceding year, we 
have a total of 92, 291,912.31 profits available for distribution. 


After paying $1,081,845.20 in dividends, $1,260,067.11 is carried 
forward into the new year. 

As set forth elsewhere, the Edison Electric Light Company has 
received during the year $631,672 in bonds and stocks, as license 
fees from licensee companies, worth, ata moderate valuation, say, 
$500,000, of which the Edison General Electric Company(through its 
holdings of Light Co. stock) is entitled to over ninety-nine per 
cent., or say $495,000, which is equal to 8.1624 per cent. additional 
on the capital stock. | | 

The yee profits were not so large as those for 1889-90. This 
is largely due to the considerable decline in the prices obtained 
for the product of the manufacturing establishments owing to 
increased competition and other causes. Another general cause 
of the diminished profits was the depression 5 in all 
classes of business during the greater part of the year, and the 
unwillingness of capital to engage either in old or in new enter- 
prises. This was especially noticeable in the business of large 
central stations, of which fewer were organized than ; 
while those previously organized proceeded more cautiously than 
usual in enlarging their plants. The general condition of the 
country imposed great caution upon the management. The Gen- 
eral Company could have done a much larger business if it had 
been willing to accept securities in payment for orders; but in 
view of the commercial and industrial situation at large, a strict 
rule was adopted of declining all such, and doing business ex- 
clusively on a cash or short credit basis. In order to effect set- 
tlements of a number of contracts taken prior to the present or- 
ganization, securities were, however, accepted. This accounts 
for almost the whole of the increase of $502,846.65 in Sundry 
Stocks and Bonds.” The result of the general policy pursued 
proved at once the wisdom of the course adopted, and the remark- 
ably safe and solid character of the Company’s business. For, 
although the gross sales reached nearly $11,000,000, the bills and 
accounts r.ceivable increased 99 $261,663.86 during the year, 
showing the promptness with which collections were made. 


THE EDISON ELECTRIC LIGHT COMPANY. 


The changes in the condition of this Company are fully set 
forth in the accompanying comparative Balance Sheet. As will 
be seen, its relations to the local companies licensed by it have 
again 49 very gratifying returns. Much progress has been 
made by this Company during the year toward sustaining the 
position to which the ownership of the Edison patents entitles it, 
namely, the exclusive ownership of the fundamental patents re- 
lating to the business of incandescent electric lighting. 

On July 14th last, Judge Wallace, in the United States Circuit 
Court, at New York City, filed a decision in the test suit on the 
principal lamp patent, sustaining that patent as covering 
broadly all existing incandescent lamps. The case had been most 
stubbornly contested for several years by the infringers, and, as 
was to be expected, an appeul was taken, which will come up for 
early hearing. A favorable decision by the Appellate Court, which 
is confidently expected by our counsel, will give the Company the 
control of the manufacture and sale of the incandescent electric 


lamp. 

Jatiskactor advance has also been made in the suits prose- 
cuted to establish the right of this Company to the only system 
of electrical distribution and regulation suitable for incandescent 
lighting upon an extensive scale. Among them are the test suit 
upon the feeder patent and that upon the three-wire patent, in 
which a great mass of testimony has been taken ee the past 
year. These cases will be ready for argument during the coming 


year. 

A patent has lately been granted to Mr. Edison on the princi- 
ple underlying the high-tension transformer system, and suit is 
about to be brought upon that patent to establish this Company’s 
right to the transformer system, as well as to the direct-current 
system. 

This Company's patents upon electric rail ways (including the 
Sprague patents), which are universally infringed, have also been, 
during the past year, made the basis of suits against competitors, 
with a view of establishing its rights in the electric railway busi- 
ness, 

From the date of its organization in 1878 up to the present 
time, the Edison Electric Light Company has accumulated all its 
profits in its treasury. These profits are mainly in valuable stocks 
of local illuminating companies. Recognizing the justice of a 
distribution of some part of them, the Directors of the Light 
Company have, since the close of the fiscal year, declared a divi- 
dend of about $1,500,000, par value of these securities. 

Over ninety-nine p cent. of them come to this Company as 
the owner of nearly the stock of the Light Company. 

Reference is made to the subjoined report of the Second Vice- 
President on the business prospects of the current year. 

The thanks of the Board of Trustees and Stockholders are 
again due to the Officers and Employees for the faithful perform- 
ance of their duties. 

By order of the Board of Trustees, 
HENRY VILLARD, 
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This is supplemented by a report from Mr. Samuel Insull, 

8 second vice- president, on the prospective business of the Com- 
pany. It states, among other things, that the Edison Co. in San 

rancisco is to install a plant of 20,000 Fs sae that the Chicago 

2 : Edison Co. will spend $2,000,000 within the ‘next five years, and 
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most of the sum immediately; that the companies in Boston and 
New York are enlarging; and that heavy work is in hand for 


| Milwaukee and Cincinnati. The cash stations and isolated 
| plants promise to run about 500 000 lights for the year; and the 
Company already has on its books orders for 2,000 arc lights and 
| corresponding dynamo capacity. Other departments of the 
business were in equally good shape. 
At the annual meeting of the stockholders the following trus- 
tees were elected for the ensuing year: C. H. Coster, Thomas A. 
Edison, J. H. Herrick, Samuel Insull, Edward H. Johnson, A. 
| Marcus, Carl Schurz, Francis S. Smithers, Samuel Spencer, Henry 
' Villard, J. Hood Wright. The only change from the former 
5 | board is the election of Samuel Spencer (of Drexel, Morgan & Co.) 
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DES MOINES ELECTRIC CLUB. 


THE Des Moines Electric Club has organized, adopted a con- 
stitution and elected the following officers: President, Charles C. 
Buckley; vice-presidents, L. L. Barge and H. Wheaton; secre : 
W. L. Youngerman ; treasurer, Jesse O. Wells; managers, H. B. 
Day, C. Berry, J. A. Innes and C. A. Felkee. It is intended to 
provide an assembly room where members and any others inter- 
ested may meet and listen to papers or talks concerning electricity 
and discuss questions arising in this branch of science. Rooms 
have been secured and the time of the first meeting for such a 
purpose will be duly announced. 
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CHICAGO ARCHITECTURAL SKETCH CLUB. 


THE CHICAGO ARCHITECTURAL SKETCH CLUB, at its meeting, 
February 8th, listened to a talk by Mr. Chas. G. Armstrong on 
“Some Electrical Experiments.” In his capacity of electrical 
expert, Mr. Armstrong is already well known to architects and 
this l of impressing them with some whys and where- 
fores of electrical plants may have helped them to appreciate the 


nles 


iq 


taken over from various 
October 3Ist, 1891. ... 


E. & O. E.—New York, February 10th, 1892. 


ding interest on n 


able in stock 
Balance—Surplus carried for- 


Net amount charged off dur- 


ing the curren 


against | 
Experimenta] account....... 


sub-com 
Amount c 

materials 
clu 


Items now written off : 
Ww 


Dividends declared or 


General expenses 


12 N — = 


Feb. 17, 1893.] 


need of the intelligent and independent supervision of the electri- 
cal work in buildings. 

The majority of those present—and they filled the neat hall— 
had been repeatedly confused by the variety of opinions and argu- 
ments advanced by non-electrical people, but were soon led along 
the clearly defined line of thought suggested by the series of 
experiments. Illustrations of the relations between magnetic and 
electric circuits, and of those expressed by Ohm’s law, paved the 
way for a consideration of wires as conductors. After showing 
the need of cut-out devices and their operation, Mr. Armstrong's 
experiments 5 the relations between life, light and efficiency 
in the incandescent lamp—a point rarely understood by archi- 
tects and contractors. Other touches on insulations and methods 
of testing them, on arc lamps and their proper sphere of useful- 
ness and on the comparisons between electric lights and other 
means of illumination, followed each other in the course of an off- 
hand talk, which closed with a note on the coming electric 


lamps. 

the discussion brought out a number of points which are com- 
monly misunderstood by the layman, and the interest shown by 
the members of the Sketch Club would seem to promise a better 
understanding of the work to be done by the supervising electrical 


engineer. 
PRESIDENT CHANDLER'S REMINISCENCES OF LINCOLN. 


THE annive of Lincoln’s birthday was celebrated at the 
Electric Club, on Friday, February 12, and the club members and 
invited guests were entertained by reminiscences of the great 
President by Mr. A. B. Chandler, president of the Postal Tele- 
graph Cable Company. Mr. Chandler was a United States mili- 
tary telegrapher at Washington during the Civil War, and for 

ears was thus in the closest confidential association with Mr. 
incoln. Among the many interesting things told by Mr. Chandler 
was the following : 

„The second time I remember Mr. Lincoln speaking to me 
was very early one morning, perhaps 6 o'clock, soon after I went 
to Washington. I had been on duty all night. He left the office 
as late as 10 or 11 o’clock the night before, but so anxious was he 
for news from the armies that he often came over from the White 
House soon after daylight to see the dispatches which had come 
in during the night. He happened to find me on this morning in 
just the same position (wri at the desk that we then ed 

lonel Stager’s) in which he had seen me the night before, and 
as he ve in he said: ‘Have you been sitting right there all 

ight 

E Then he read over the new mess , carbon copies of which 
we made on letter-size tissue paper and put, without folding, in a 
little drawer in what we called the cipher desk. The contents of 
this drawer were for his special information. The messages were 
placed in it in the order of their reception, and he was quite care- 
ful to keep them so. It was his habit to read from the to 
down, and when he came to those which he had already resi 
with a smile he said: ‘ Well, I guess I have got down to the 
raisins.’ 

As I seemed in doubt as to what that might mean, he ex- 
plained that a little girl, a eaten improperly, both in quantity 
and quality, beginning with a lot of raisins, was made quite ill, 
and could only find relief in the process a sick stomach is apt to 
compel. After an exhausting siege of throwing up, she gave an 
exclamation of satisfaction that the end of her trouble was near, 
for she had got down to the raisins.’ 1 suppose that I have heard 
Mr. Lincoln use the expression twenty times at least, when he 
had finished reading the new messages in his drawer, and bad 
reached those which he had read before.” 

Mr. Chandler told a great many other stories about Lincoln 
never heard before, and wound up a most 5 
lecture by a strong appeal for justice to Stanton, . Lincoln’s 
Secretary of War. Aside from its historical value, the whole ad- 
drees by Mr. Chandler had a literary charm of delivery and dic- 
tion that pleased the members immensely. 

Mr. Chandler was followed by Mr. Holloway, president of the 
Engineers’ Club, who spoke of what he saw at Lincoln’s nomina- 
tion; and by Gen' O’Beirne, who was with Lincoln in his few 
hours of life after the assassination. The lecture and speeches 
were in rsed by war songs given by the Brunswick Quartette; 
and at the speakers’ end of the parlor a bust of Lincoln stood, 
ee the Stars and Stripes. 

ing the evening, before the lecture, Steward Reynolds 
served me of the best table d’hote dinners that the club has ever 
enjoy 


SOUTHERN BERKSHIRE SOCIETY. 


THE fifth annual meeting and dinner of the Southern Berk- 
shire Society at Clark’s on Twenty-third street, February 11th 
was attended by 80 members and guests. This society is com- 

of natives of Berkshire county and their families residing 

n this city and vicinity. Among the electrical representatives 

regent were F. L. and R. W. Pope, Richard S. Brown and Chas. 

: Williams, with their wives. ph W. Pope, secretary of the 

American Institute of Electrical Engineers, was elected president 
for the ensuing year. 
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THE BUFFALO N. E. L. A. CONVENTION. 


THE following is the official programme of the Convention : 
Tuesday, February 23, 1892. 


Meeting of the Executive Committee, at 9 a. m. Parlor Iro- 
quois Hotel ; morning meeting, 10.80 a. m., at Library Building. 
Addrees of Welcome by Hon. Charles F. Bishop, Mayor of Buffalo. 
Address of President Huntley. Pe of Committee on Under- 
ground Conduits and Conductors, M. J. Francisco, Chairman. 


AFTERNOON SESSION, AT 2 P. M. 


Report on Safe Wiring, M. D. Law, Chairman. Report of 
Committee World’s Columbian Fair, B. F. Sunny, Chairman. 
Paper by Richard Hammond, How to Fire a Steam Boiler. 


EVENING SESSION, AT 8 P. M. 


Paper by Carl Hering, Transmission of Power, 


a f Discussion by 
Wiliam Stanley, Jr., B. Stillwell, H. Ward Leonard, Elihu 
Thomson, and others. 


Wednesday, February 24. 
MORNING SESSION, AT 10 A. M. 


Paper by D. Ashworth—The Allied Powers. Paper by Wm. 
Stanley, Jr.—The Alternating Current Motor. Paper by tus 
Wiman—Electric Lighting from a Financial Standpoint. 


AFTERNOON SESSION, AT 2.80 P. M. 


Paper by M. C. Sullivan—Switchboards, Their Safety and 
Operation. Paper by Chas. A. Schieren—From the Tannery to 
the Dynamo. Paper by Allen R. Foote—Municipal Franchises 
for Quasi-Public Corporations. 


Thursday, February 25. 
MORNING SESSION, AT 10 A. M. 


Paper by E. F. Peck—Overhead Construction. Paper by E. A. 
„ of High-Tension Currents Underground. Paper 
by J. B. Craven—Underground Construction of Buffalo Railway 

AFTERNOON SESSION, AT 2.80 P. M. 


Paper by L. B. Stillwell—Report of Secretary and Treasurer. 
Report from Executive Committee. Election of Officers. 


A CHICAGO INSTITUTE OF TECHNOLOGY: 


‘ THE Necessity and Present Opportunity for the Establishment 
of a Technological Institution with Physical Laboratory and 
Museum of Mechanical Arts in Chicago,” was the title of a paper 
of considerable ae read by Mr. Francis W. Parker before the 
Chicago Electric Club on the evening of February 8, in which 
patriotic citizens were called upon to repay the debt Chicago 
owes the profession of engineering, by founding an institution 
of technical education that should be unsurpassed by anything of 
the kind now in existence. The gist of Mr. Parker's address is 
summed up in the following extracts: 

There is a necessity for technological education in Chicago. 
First, because Chicago is so entirely the product of engineering; 
second, because she is so profoundly interested in and her future 
is so largely dependent upon engineering: third, because her 
wealthlis so abundant and her citizens are so liberal: fourth, because 
all other kinds of education are so abundantly provided for; fifth, 
because this is the highest and best form of education; and sixth, 
because the coming of the World’s Fair necessarily provides both 
the occasion and in a large degree the means for the establish- 
ment of such an institution. 

Other cities have grown to ee has been built 
and engineered to greatness. They have increased by addition. 
Chicago by multiplication. Chicago as the creation of engineer- 
ing will be the chief exhibit at the World's Fair, and yet how that 

ibit will be marred by the absence of any means by which 
men may be educated in the arts whereby the city has been 
created. The first question asked by an intelligent stranger who 
has beheld our material advancement will be, Where is 
school of technology?” and our answer must be, ‘‘ We have 
none.” Every one of the great engineering works either com- 
pleted or actively agitated in 1890 and 1891 was of direct and imme- 
diate interest to Chicago, except the Croton aqueduct, and of seven 
great bridges undertaken five were directly tributary to Chicago. 

he remainder of the paper was devoted to Chicago's greatness in 
commerce, theology, music, the fine arts, and, in fact, in all 
directions except that of technical education, and closed with the 
followin g words: 

All bonor to those whose generosity has given us our univer- 
sities, libraries, Art Institute, World’s Fair and other institutions, 
but still more honor to those who will round out the work by 
creating at Chicago the world’s greatest school of technology and 
engineering.” 


our 


J ³ðV»ss ðv ĩð— ea 
1. Abstract of a paper read by Francis W. Parker before the Chi f 
tric Club, Feb. 8, 18 cago Elec 
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Letters to the Editor. 


THE MORSE-VAIL TELEGRAPH CONTROVERSY. 


In your issue of February 10, there appeared a communication, 
signed, Park Benjamin,” which, it seems to me fair to presume, 
was written in the interest of those who would stifle all discus- 
sion of the claims of my father, Alfred Vail, to the invention of 
the electric telegraph, generally styled the ‘‘ Morse System.” I 
should be glad to learn as to the authority of Mr. Benjamin, by 
means of which he so confidently interposes ‘‘a respectful but 
firm objection to the trial, at the present time, of the Morse- Vail 
telegraph controversy in the columns of the Evening Post,” on 
behalf of ‘‘all the readers of electrical matter in the daily press.” 

I am happy to state that my experience does not warrant my 
acceptance of Mr. Benjamin's status (as assumed by him in his 
self-appointed position), for I find a universal interest on the part 
of the public in learning that, to Alfred Vail, and not to Morse, is 
the world indebted for the great invention that has brought the 
ends of the earth together. 

I also observe, I am happy to state, an equally universal ex- 
pression of the desire and hope that the name of Alfred Vail, will 
receive the full credit due him for the great part he had in the 
invention. I have before this expressed a desire to be informed, 
what it was, of the electric telegraph (as it is to-day, and as it has 
been since it became a practical success), that Morse did invent ; 
but I am, to this date, without the desired information, and I 
shall, in all probability, remain so, for, as the telegraph consists 
of a wire, a battery, a magnet, a receiver, a key, and an alphabet, 
none of which were invented by Morse, he evidently was not 
“init”! 

Mr. Franklin L. Pope, has thus written: From 1887 to 1844, 
the tel ph wasa combination of the inventions of Morse, Henry 
and Vail, but, as we have seen, the elements contributed by Morse, 
have gradually fallen into desuetude, so that the essential telegraph 
of to-day, and the universal telegraph of the future, comprises 
solely the work of Henry and Vail. The grandeur of Vail’s con- 
ception of an alphabetical code, based upon the elements of time 
and space, has never met with the appreciation which it deserves.” 

If I grasp the argument of Mr. jamin (in support of which 
he draws so extensively upon his profound acquaintance with 
electrical controversy), it is, that the importance of an invention, 
and the justice involved in placing its true inventor before the 
world, is only to be gauged y the relative numerical position it 
has, by date, in the line of undecided cases, which is neither good 
law nor good logic. 

I know of no power by which Mr. Benjamin can be required 
to read any matter, telegraphic or otherwise, that may appear in 
the daily press, and I am therefore compelled to think that his 
article was inspired by some other feeling than that of a public 
philanthropist. 

STEPHEN VAIL. 

New Yor« Orrr. 


THE SERVICES OF GILBERT AS REGARDED BY MR. THOMAS D. 
LOCKWOOD. 


I HAVE respectfully read the rescript handed down by Mr. 
Thomas D. Lockwood, in which he approves of THE ELECTRICAL 
ENGINEER. That is good. He also " coincides” with me in my 
sentiments about Gilbert, which is not English, but still good too. 
And he says that 1 (meaning Mr. Thomas D. Lockwood) have 
always availed myself (still meaning Mr. Thomas D. Lockwood) 
of opportunities to pay the tribute of full appreciation to the 
worth of Gilbert’s services to electricity; “ which is troublesome to 
parse, but yet, on the whole, the best of all. No more can ox- 
ike Briton trample in the dust that fair repute. Mr. Lockwood 
is going to preserve it; for now we know that so long as “ Practi- 
cal Information for Telephonists” pursues its exciting career 
down the eons, there banging and rattling after it and tangling 
itself up with its hind legs, will always be found his (Mr. 
Thomas D. Lockwood’s) tribute of full appreciation to” etc., 
etc. Now is Gilbert’s reputation made forever ! 

It is interesting to learn from Mr. Lockwood that the transla- 
tion of ‘‘ de Magnete,” so long promised by the Gilbert Society, 
does not appear because the revisers are all busy men who can 
only devote a small portion of time to that work.” To many, 
that will have all the spice of entire novelty. Perhaps Mr. Lock- 
wood may be shrewdly hinting that he has somewhere a corps of 
overworked British revisers ” torturing their cheese-like and in- 
durated brains over the thing; in which case, somebody ought to 
remonstrate with him for his cruelty to animals. As a matter of 
fact, however, the average American school boy who has read 
Latin enough to translate Sallust and Cicero, ought to be, and 
probably is, able to render de Magnete” into good English in 
about a fortnight. 

Of course, in a matter concerning which the Lord Thomson 
and one plain Michael Faraday seem to be entirely divergent in 
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opinion, the universe holds no one who is better able to arbitrate 
and set the whole affair to rights than Mr. Thomas D. Lockwood. 
It will always, therefore, be a source of regret to me that I should, 
however innocently, have incurred his displeasure by perpetrat- 
ing what he calls the unnecessary slur of the Gilbert article 
upon the acknowledgment by the Crown of Sir William’s great 
merit and ability;” but, oh, shades of Jeames and Jenkins! when 
did you ever descend to such arrant snobbery and flunkeyism as 
even to imply that a . reputation in science could be made 
greater by acknowledgment by the Crown "? 
Of course Mr. Lockwood is far too good an American seri 

to intend any such implication as this. He merely thinks, no 
doubt, that Lord St. Albans is a better name to conjure with than 
Francis Bacon; or perhaps mildly deplores that among all the 
statues of Benjamin Franklin which we have erected not one of 
them represents that philosopher in the official garb of a Royal 
Postmaster of New Jersey. 


New Yorx Crrr. 


PARK BENJAMIN. 


EARLY IDEAS ABOUT RAILROADS, SPEED, ETC. 


THE statement of Mr. Pope in your issue of January 20th sug- 
gests the addition of some others as to the ideas entertained by 
able men, in regard to railroads, in the infancy of the art. 

In 1825, the Quarterly Review, in England, said. We trust 
parliament will, in all railways it may sanction, limit the speed 
to eight or nine miles an hour, which is as good as can be ven- 
tured on with safety.” 

When it was first proposed to build railroads in the U. S., 
Chancellor Livingston, of New York, published a statement 
demonstrating, as he thought, the impracticability of the project. 
His reasons were, first, that the foundation would have to be of 
masonry, and would therefore be socostly as to render the scheme 
impracticable. Second, that the momentum of such a moving 

y as a train of cars would be such that the train could not be 
stopped until it had gone several miles past the place; and to 
clinch his argument, he wound up with the exclamation, ‘and 
who would want to risk their lives flying through the air at the 
rate of fifteen miles an hour!“ 

At the opening of the first section of the Baltimore & Ohio R. R. 
several prominent entlemen were invited to take a trip, and 
among them was Mr. Seaton, editor of the old National Intelli- 
gencer of Washington, D. C. 

He gave a lengthy account of the trip, the car being drawn by 
horses, on the old strap rail, and he states that they were kept in 
mortal terror lest some of the cows feeding by the wayside should 
get upon the track and derail their car. He discussed at length 
the future possibilities of the road and concluded that as a means 
of conveying freight it might be successful, as a horse could 
draw considerable more on the smooth rails than it could on a 
common road. 

As to speed, he thought they might possibly go twelve miles 
an hour, which is as fast as any one will ever want to travel.” 

The records of the past are full of such ideas and statements. 
For instance, about 1777, Smeaton was of the opinion the rotary 
motion of the axis of a steam engine direct ‘‘ would never be use- 
ful economical,” and he used his engine to pump water up into a 
cistern, and then used the water on a wheel to produce a rotary 
motion! Within the past ten years a came to me with a 
proposition to do the same thing; and he was an educated man, 
too 


Watt had no faith in steam carriages or steamboats, and he 
refused to license pone to use his patent on the steam engine for 
such purposes. He also declared that Trevethick deserved hang- 
ing for introducing the high pressure engine 

All this sounds very strange to us now, but probably not much 
more so than our present ideas on many subjects will to our suc- 
cessors fifty or a hundred years hence. 

W. C. DODGE. 


WasurxaToN, D. C., January 22, 1892. 


RINGING HOTEL BELLS WITH A MOTOR-DYNAMO. 


IN reply to the very kind criticisms of Mr. Miner and Mr. 
Bartlett on my article in regard to ringing bells with a motor-dy- 
namo, I wish to say that I have tried the plan suggested by Mr. 
Miner, viz., using a bell in series with a lamp resistance, and did 
not find it satisfactory; in fact, I find, as Mr. Bartlett did, that an 
arc would set up without ringing the bell, or that a destructive 
spark would soon pierce the platinum and finally oxidize the con- 
tact so as to entirely open the circuit. 1 overcome this by shunt- 
ing the bell circuit with a resistance to correspond with the resist- 
ance of the bell circuit. This method, while very satisfactory un- 
der expert care, would not be a safe general plan for bell ringing, 
hence I did not mention it in my article of ember 23. 

I fear from the remark Mr. Bartlett made, that I did not 
make myself clearly understood as to my method of winding. 
My windings are both on the same shaft. Iuse butone machine 
with a commutator on each end of the shaft, with two windings 
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upon this shaft. The windings are insulated from each other by 
a thick disc of fibre. This armature when withdrawn from the 
pole pieces appears like one long armature, with drum winding 
and a commutator on each end. The whole machine weighs but 
about 75 lbs. and yet will safely handle 500 bells, if necessary. 

I have had these machines in use long enough to know that 
they are a practical success and hasten to assure Mr. Bartlett or 
any one else who has need for a constant supply of current for 
bell ringing in a considerable quantity, that they will make no 
mistake by adopting my method. 


CHICAOO, Feb. 6, 1892. 


CHAS. S. ARMSTRONG. 


SOME NEW METHODS OF STORING ELECTRICITY. 


HavING for several years paid much attention to the study of 
the electric current, I have arrived at the following results : 

1. Electricity can be produced in the most economical way 
9 from heat. (Coalfire. 

2. Electricity can be stored in steel by means of heat. 

8. Electricity can be stored in steel by means of electricity. 

To No. 1 I would add: Currents of any quantity and potential 
can be produced. These only limited by the capacity of wire and 
amount of heat used. 

To No. 2: Any amount of electricity of variable potential can 
be stored, kept, used and transmitted independent of producer. 
Electricity so stored produces a tension of magnetic nature. The 
same can be used as motive power or recharged independent of 
the producer in electric current. 

o No. 8: This way of storing is not economical, but will be 
of value where motive power (water power) is abundant and can- 
not be consumed directly. 

These assertions are based on principles which explain the 
nature of the electric current and whose correctness I assert on 
the ground that the principal phenomena in electricity can be ex- 
plained. I am willing any time to explain these principles when 
a compensation is guaranteed for my labors, providing their 
practical value is beyond any doubt. 

PROSPER NABICH. 


MOTOR-DYNAMOS FOR ANNUNCIATOR AND BELL CIRCUITS. , 


In reply to Mr. Bartlett, on the bell work question, in your 
issue of Feb. 8, 1 would say that I did not overlook the voltage on 
open circuit, but, perhaps did not express myself plainly enough 
in my former munication, in which I proposed using two or 
more lamps in series, the bell circuits being in shunt with one of 
the lamps. 

As to tho vibrating bell not working, as I suggested, on account 
of arcing at the contact points, I have been informed by thoroughly 
reliable parties that they have had bells working in that manner 
for a year or more, giving perfect satisfaction. 

The motor-dynamo suggested by Mr. Bartlett is the same as 
that used to automatically balance the Thomson-Houston three- 
wire system of distribution, and I doubt if it would be any im- 
provement, for bell work, over that of Mr. Armstrong’s. 

W. M. MINER. 

PLAINFIELD, N. J. 


DRY BATTERY LITIGATION. 


In an article in issue of February 10, on page 147 of THE ELEC- 
TRICAL ENGINEER, your attention is called to the last two lines 
under the heading of Dry Battery Patents.” 

This company is not the manufacturer of any Dry Battery. 
We have been handling a number of different makes of dry bat- 
teries, and the battery in suit which the Burnley pore claim 
this company has been unlawfully selling, is not the Mesco” 
but the Johnson“ dry battery. 

Yours respectfully, 
Manhattan Electrical Supply Company, 
J. J. GORMAN, President. 
Naw York, Feb. 18, 1892. 


Literature. 


The Electric Railway in Theory and Practice. By Oscar T. Crosby 
and Louis Bell, Ph. D. The W. J. Johnston Co., Lid. New 
York, 1892. Cloth; 400 pp. 6x9 inches. Price $2.50. First 
Notice. 


ELECTRIC traction has so largely absorbed the time and energy 
of electrical engineers during the past five years that to undertake 
the complete record of the work accomplished would be a task of 
no snail magnitude. The treatises which have thus far appeared 
have in the main been devoted to the very interesting history of 
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this subject and to a mere detailed description of the apparatus 
a hats a part of the subject which will be admitted to be of no 
little importance, but which is hardly adequate to satisfy fully 
the minds of those who may be looking for the solution of those 
practical problems which present themselves in every-day electric 
railway work, It is largely with the idea of bringing together in- 
formation on this latter subject that the authors have projected 
the work before us. In other words, they have made the present 


practice of electric railroading the subject of their labors. 


The reader is introduced to the subject by a chapter on general 
electrical theory illustrating the principles of dynamo machinery 
and the nature of the magnetic circuit, following which is a 
chapter on prime movers, in which the general principles of water 
wheels and steam engines are briefly explained. The various types 
of motors and car equipment are then taken upand the nature of 
the street car motor is fully explained with special reference to the 
class of work which it is designed to do. In this connection the 
authors discuss the various advantages and disadvantages of 
motors operated with rheostats, commutated fields, etc. They 
also discuss the motor in its relation to the other necessary parts 
of the car, such as the connection of the armature with the axle, 
in which regard the various types of gearing are pre 
thoroughly discussed. We also find an interesting section on trol- 
leys, methods of car wiring and miscellaneous equipment, such as 
lightning arresters and general instructions for the care of motors. 

That most important part of anelectric railway system, the 
line or conductors, is then taken up and the authors show plainly 
the necessity of devoting as much attention to this part of the 
equipment as to any other, in order to attain success. The track 
car houses and snow machines also receive their proper share o. 
attention, and the arrangement of the station has very properly 
been made the subject of a chapter. For those who are of a 
critical turn of mind, the chapter on the efficiency of electric 
traction will afford much interesting information, entering as it 
does into the discussion of the various losses which are met with 
between the generating dynamo and the motor on the car. 

In a work like this, naturally, Moraer battery traction must 
find a place, although it can hardly be said that the space devoted to 
this branch of the subjectis adequate to itsimportance, the authors 
being evidently of the opinion that the time has not yet arrived 
for its serious consideration, owing to the present condition of the 
storage battery art. Underground electric traction is also touched 
on, though in a very small way,the authors being limited, no doubt, 
by the small amount of practical work which has yet been ac- 
complished in this direction. We also find a short description of 
the telpherage system. 

High speed electric railway service, the study of which Mr. 
Crosby has made peculiarly his own, is very properly given a 
chapter, in which we find a description of the City & South Lon- 
don Ruilway, and a very good discussion of the subject, based 
on the paper read by Mr. Crosby before the American itute of 
Electrical Engineers. 

Commercial Considerations ” is the title of Chapter XI, which 
constitutes one of the most important chapters of the work. In 
it the authors lay before us quite a complete résumé of the origi- 
nal investment, cost of maintenance and o tion and 
income of electric railways, based on figures which are probably 
as nearly correct as they can be obtained at this time. Paradox- 
ical as it may seem, the authors have reserved the last chapter in 
the book for a historical review of the electric railway, which we 
think might have been more in place at the beginning. The value 
of the work is also increased by a number of appendices, among 
them the decisions of the Supreme Court of the State of Ohio on 
the Electric Railway vs. The Telephone; very complete Instruc- 
tions to Linemen;” and ‘‘ Engineers’ Log Book,” showing the 
method of keeping the records and classification of the expendi- 
tures of electric railways ; and finally an appendix, ‘‘ Concerning 
Lightning Protection,” due to Prof. Elihu Thomson, in which he 
discusses lightning in relation to railway circuits and apparatus, 
with special reference to methods of protection. 

We have here confined ourselves to but a brief outline of the 
contents of this work, which we have no hesitation in saying is 
the most valuable, on the lines which the authors have taken up 
which has thus far appeared. We can go further and say that 
every electric railway engineer and street railway manager will 
find in it many suggestions which may lead to increased economy 
in the operation of a road, while to the student the practical 
discussion of the principles involved will be of the utmost in- 
terest. We are sorry to note, however, that so good a work as 
this should have been put in so poor a dress. 


Dr. F. A. C. PERRINE has a very interesting article in the Jan- 
uary Engineering Magazine on The Altruistic Effects of Elec- 
tric Power” dealing with some very important social and ethical 
5 raised by this new agent in the economical distribution 
of energy. 


THE AUTOMATIC FI RE ALARM AND EXTINGUISHER Co., LTD., of 
418 Broadway, has declared a dividend of 2 per cent. 
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Patent Notes. 


THE PATENT OFFICE REPORT. 


COMMISSIONER Simonds of the Patent Office has recently sub- 
mitted his annual report to Congress. The report recommends 
the following amendments to the Patent and Trade-Mark law : 


First—That no improvement shall be patentable which has been, for more 
than two before application for patent thereon, disclosed in any patent or 
printed publication issued in this country. 

Second—That a patent shall not expire with the expiration of a prior foreign 
patent for the same invention. 

Third—Compelliog an applicant to take action upon his application at least 
once in every six months, in lieu of once in two years, as at present; and that a 
patent shal! in n- case live for more than twenty years from the date of the first 


application. 
Fourth—Requiring patent licenses to be recorded the same as assignments 


and nts. 

Fitth—Puttiog aliens upon the same footing as citizens as to the filing of 
caveats. 

Sixth—Abolishing interference contests ia the Patent Office and relegating 
them to the courts. 

Seventh—Requiring a fee of $10 for every appeal or petition taken from a 
primiary examiner directly to the Conımissioner of Patents. . 

Eighth— Providing that no damages or profits shall be recovered in a suit for 
1 except such as accrue within the six years last preceding the bring - 
ing of the sult. 

: Ninth Fro thas an injunction issued by a court against the transfer of 

a patent may be registered in the Patent Office and thereupon be constructive 
notice to ali the world. 

Tenth—Giving courts of equitable jurisdiction power to pass on the title to 
letters patent in a proper case without any action on the part of the defendant. 

Eleventh—That the Commissioner of Patents may refund to the payer 

d into the Patent Office by mistake. 

fth—Defining the duties of the Assistant Commissioner of Patents. 
Thirteenth—Permitting registry of trade-marks which are used in com- 
merce between the States, the permission now restricted to trade-marks 
used in foreign commerce or in commerce with the Indian tribes. 


The following is asummary of the business of the office durin 
the last calendar year: Total number of applications received, 
excluding applications for the registration of trade-marks and 
labels, 40,552; total number of patents granted, 23,244; total 
number of registrations, 1, 899; total receipts, $1,271,288; total 
expenditures, $1,189,713 ; leaving a surplus of $131,572 ; making a 
total balance in the Treasury to the credit of the patent fund of 
$4,004,817. 


money 


Inventors’ Record. 


CLASSIFIED DIGEST OF ELECTRICAL PATENTS 
ISSUED FEBRUARY 2, 1892. 


Alarms and Signals :— 


Electric Signal for Mine- Saftes, F. W. Bacorn, 467,985. Filed July 28, 1891. 
An annunciator signal for mine elevators. 
Electric Signal System, H. F. Eaton, 468,107. Filed Mar. 16, 1891. 
A police signal employing a metallic circuit for one class of calls and 
a ground circuit for the other call for the purpose of distinguishing them, 
and also that the occurrence of an accidental ground will not derange the 
system. 
Electrical Annunciator, W. Ebert, 468,170. Filed May 20, 1891. 
An annunciator for back and forth between two distant places. 
Conductors, Conduits and Insulators :— 


Trolley-Wtre Hanger, d T. Lee, 467,940. Filed Mar. 20, 1891. 

A double insulated hanger for use in connection with a yard arm. 
Insulator, C. T. Lee, 467,941. Filed Sept. 28, 1801. 

A line wire insulator consisting of two links imbedded in an insulating 


material. 
Insulator, C. T. Lee, 467,942. Filed Nov. 11, 1801. 

A mica insulator for trolley wires. 
Insulating-Swivel, A. H. Englund, 468,063. Filed Oct. 12, 1991. - 

An insulat swivel for trolley line wires, etc., adapted to resist very 
severe longitu strain. 
Electric-Wire Coupling, W. B. Lillard, 468,086. Filed Apr. 20, 1891. 

Relates to means for readily connecting electric wires between railway 


cars. 
Conduit Electric Trolley, M. Wheleas, 468,166. Filed Dec. 1, 1891. 

A trolley having three rs of wheels one pair for each line of wire ; the 
two pairs which are for lines of wire in the same circuit being insulated 
from each other. 

Connector for Electric Wires, C J. Coleman, 468,203. Filed June 15, 1891. 

An open sided sleeve having on its inner periphery a series of circularly 
arranged inwardly projecting teeth. 
oe for Electric or Cable Roads, C. H. Bates, 468,314. Filed Jan. 26, 


Relates to means for automatically opening and closing conduit slot as the 
car passes along. 
Distribution 


System of Electrical Distribution, H. W. Leonard, 468,099. Filed May 12, 


A system of distribution adapted to localities where the demand for cur- 
rent spreads over a large area, not however being sufficient in the outlying 
districts to warrant the construction of a central station in the neighborhood, 
soo ee there is a large variation in the required current at different hours 

y. 
System of Electrical Distribution, E. Thomson, 468.122. Filed Mar. 11, 1891. 
vides an effective means of maintainlog a fairly pa bree tential on the 
different branches of a system in spite of inequalities of lo 
1 of Electrical Distribution, E. Thomson, E. W. Rice, Jr., 468,128. 

led Mar. 19, 1891. 

Claim 1 follows: 

The combination, with a multiple series distributing system, of an equalizer 
connected to the intermediate conductor and reconverting the excess of 
energy into an electromotive-force-feeding current to the outer mains. 
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Dynamos and Motors:— 


Electric Motor, J. W. Darley, Jr., 467,024 Filed May 24; 1890. 

A mae in which the current passing through the armature remains 

Constan 
Electric Railway Motor, H. M. Byllesby, 467.969. Filed June 16, 1801. 

A railway motor in which the flelds and armature are concentric with one 
another and {ndependently rotatable about their axis, the armature being 
connected to one axle and the fields to the other so that the opposite rotations 
of Arna ure and fields shall impart rotation in the same ion to both 
car axles. 

Dynamo- Electric Machine, E. Thomson, 468,121. Filed Oct. 16, 1890. 

lates to means of building up the stationary magnet frame and aleo 
certain parts of the revolving consequent pole, in sections, thus facilitating 
construction and avoiding heating from Foucault currents. 
Electric Motor Regulation, F. O. Blackwell, 468,128. Filed June 5, 1889. 

Clair 8 follows: 

The combination. with an electric motor, of a s controlling device 
therefor, a reversing device and a common actuat handle for the two 
provided with connection to each corresponding to erent movements of 

e. 
Je 24 1 for Electric Current Generators, G. Pfannkuche, 468,260. Filed 
une ; 

Has for its object to insure a prompt, sensitive and accurate regulation of 
the generator. l 

Campe and Appartenances :— i 
Incandescent Lamp Socket, W. L. Silvey, 467,958. Filed May 17, 1889. 

A strong and simple double brake switch for lamp sockets. 

Incandescent Electric Lamp, D. H. Piffard, 467.962. Filed May 26, 1801. 

Employs a sheathing of solid non conducting moisture- proof cement 
covering the connections of the leading-in wires and line wires. 
Incandescent Lamp Socket. D. H. Piffard, 467,963. Filed June 25, 1891. 

A socket consisting of atube of soft rubber adapted to fit sn 17 mo 3 

mes, etc. 
Device for Raising and Lowering Suspended El-ctric Lights, 8. M. Terry, 
468.159, Filed May 4, 1891. 

Consists of a spring barrel with a flexible connection wound thereon and 

incased in the ceiling rosette from which the lamp hangs. 


Measurement — 


Electrical Measuring Instrument and Current Direction Indicator, J. J. 
W 020. F Nov. 8, 1891. 
An indicator showing at a glance the direction in which a current is flow - 
ing overa circuit. 
Metallurgical :— 


oe of Separating Aluminum, C. 8. Bradley, 468,148. Filed Feb. 23, 


Claim 4 follows: 

The process of separating or disso lat aluminum from its ores or com- 
pounds consisting in fusing and maintaining the fusion and electrolytically 
decom the ore or compound by the passage of the electric current 
therethrough. 

Miscellaneous :— 


Electric Elevator, H. W. Leonard, 468,1000. Filed Aug. 81, 1891. 

Claim 5 follows: 

A method of reversing the motion of an electric motor consisting in re- 
vorsing the field magnet of the generator supplying the armature of said 
motor. 

Electric Fare Register, W. H. Gilman, 468,172. Filed Dec. 1, 1890. 
Illuminating Sign, L. J. Webster, 468,185. Filed Aug. 5, 1801. 
Electric Light Tower, C. A. Beardalev, 468,186. Filed Sept. 18, 1890. 
Electric E tor, A. Neuburger, 468.253. „1891. 

lates to means for conveniently regulating the travel of electric eleva- 


tors. - 
Magnetic Toy, G. A. Goodson, 468,274. Filed Mar. 21, 1891. 
Railways and Appliances :— 


Electric Railway, M. Wheless, 468,168. Filed Dec. 1, 1891. 
Improved systein of electric railway for underground work. 
Electric Railway. M. Whelees, 468,164. Filed Dec. 1, 1891. 
Similar to No. 468,168. 
Electric Railway, M. Wheless, 468,165. Filed Dec. 1, 1891. 
Similar to No. 468, 168. 
Switches and Out-Oats :— 


Electric Cut-Out, A L. ough: 467,919. Filed Aug. 24, 1891. 

18 orice for opening el c circuits at some determinate time after their 
closing. 
ee y 275 Murphy, dec'd. M. J. Murphy, administratrix, 468,101. Filed 

une 14. J 

Relates to mechanism for automatically breaking the current the intensity 
of which has become too great. 

Electric Switch, E. Thomson, 468,119. Filed July 14, 1890. 

The combination of switch contacts with a series of three or more con- 
ductors of different resistances operated serially in the order of their respec- 
Method of and M. for Int ting Electric C ts, E. Thomson, 

e of a eans for Interrupting ctric Currents, E. 

468, 120. Tiled Sept. 1, 1890. 

A method of avuiding arcing on the interruption of electric currents of 
high potential for lightning-arresters circuit-breaking switches, etc. 
Electric Switch, A. ae 468,125. Filed July 18, 1891. 

A spring-actuated quick-break switch. 
Telephones and Apparatus:— 
Telephone- Holder, J. A. Christy, 467,917. Filed July 12, 1890. 
Telephone Receiver, E A. Grissinger, 468,246. Filed May 29, 1801. 

Receiver for intensifying the sound waves. 

ut OF for Telephone Filed Oct. 8, 1890. 


of an incandescent amp thereby prevent ng corrosion from 


8, E Cann, 468,281. 
Relates to means of reducing the number of conducting wires by en- 
abling the number of telephones to be attached to one circuit. 


Mr. EMIL KOLBEN, for the past four years the electrician of 
the Edison Works at Schenectady, was tendered a farewell ban- 
quet on Wednesday evening, February 8, by about fifty gentle- 
men prominent at the Edison factory. An excellent musical 
programme was given, and speeches were delivered which showed 
that Mr. Kolben has made many warm friends in the Edison com- 


a presentation was made of a handsome Weston voltmeter 
and a silver bronze plaque with the head of Thomas A. Edison in 
relief. Mr. Kolben will take back with him to Europe the re- 
ards of many friends who wish him success in his work on the 
ntinent. It is rumored that he will be associated with the 
Oerlikon Works in Switzerland. 


Feb. 17, 1892.] 


TRADE NOTES AND NOVELTIES 
AND MECHANICAL DEPARTMENT. 


If you advertise well, you will have something to 
% consolidate.’’ 


THE DIEHL ELECTRIC FANS. 


The Diehl suspended motor fan, as shown below is one 
of the many designs in electric ventilating devices which Diehl 
& Company, No. 885 Broadway, this city, will place upon the 
market the coming season. The motor from which the puwer is 
obtained is contained within the basket. To the wheel which 
encases the revolving armature are attached the blades. The 
spindle revolves on a roller bearing within a tight oil cup which 
affords lubrication. The wires pas up through the tubing con- 
necting with the line wires at the top. All liability of the motor 
heating has been overcome, its electric efficiency is unquestioned 
and its mechanical construction is of a correspondingly high class. 
It can be operated on a direct incandescent or arc current with 
equal success. 

‘No more ornamental or attractive appliance could be desired 
than the suspended fan finished in handsome nickel or polished 
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The Fire Under writers in the principal cities require the pao 
ing of a switch and cut-out in the main line of every circuit en- 
tering a building, which can be readily disconnected, in case of 
necessity by the firemen, and when so disconnected insures that 
the current is absolutely shut off. 

The above switch combining in a compact form within itself 
a switch and cut-out, has filled this requirement to the entire 
satisfaction of the N. Y. Edison and other well known illuminat- 
ing companies, 

In this device, the extra cost of the switch arrangement is 
but a small additional sar T over the necessary safety cut-out, 
so that the combination fills a gap between the conditions where 
the expense of a al 5 80 snap switch and cut-out would be un- 
warranted, and where a cut-out without a switch would be 
incomplete. 

The switch is constructed wholly of fire- proof material; its 
base and cover being of the best quality of porcelain. It is made 
for the two and three - wire systems on the plan illustrated, from 
which it will be seen, that one-half of the device embodies the 


ordin safety cut-out principle for 1 the safety fuses, 
while aA the other half there is a novel form of quick acting snap 
switch. 


The connections are of bronze of ample capacity, with strong 
screws for the binding posts ; the contacts made by means of the 
plug are admirably fitted, and when the plug is withdrawn to 
open the circuit, the movement is accelerated by means of a 
strong spring which is contained in the plug itself, insuring a rapid 
and complete break with a sharp snap action. The only exposed 


DIEHL ELECTRIC FAN. 


brass. No unsightly shafting or belting is required and there is no 
more disfigurement to the ceiling than in the hanging of a 
chandelier. 

By the simple turning of a switch they are set in motion; and 
where desired a novel attachment can be supplied to each fan 
not only for starting and stopping but for regulating the speed. 

The firm also have an attractive assortment of floor, counter, 
column, bracket and their improved propeller fans. 

The popularity with which those goods were received last 
season compelled the company to greatly increase their man- 
ufacturing facilities and they are now prepared to meet all 
demands in a thoroughly prompt and efficient manner. 


THE “V. V.” COMBINED PLUG SWITCH AND MAIN 
LINE CUT-OUT. 


Electrical switches for breaking currents of both large and 
small capacities may be divided into two classes. Ist, those that 
are required for constant use. 2nd, those that are but seldom 
called upon to perform the service for which they are designed. 


The key socket is a ready illustration of the former, and the huge 


feeder switch of the latter class. To the first class many new 
desi are contributed from time to time, but in the latter, the 
use being to a certain degree limited, but few are well known 
enough to deserve recognition. The device illustrated herewith, 
is a switch of the second class, and is known as the V. V.“ Ser- 
vice Cut-Out, the invention of Mr. J. H. Van Vleck, the electrician 
and chief engineer of the Edison Elect. Illg. Co., of New York, 
for whose special requirements the switch was originally designed. 


THE V. V.” COMBINED PLUG SWITCH AND MAIN LINE CUT-OUT. 


portion of the plug is finished hard rubber, the whole presenting 
a neat and attractive appearance. 

The use of this appliance is however by no means limited to 
the above particular purpose, but is offered by the Interior 
Conduit & Insulation Company, of New York, for general use. 


SIOUX CITY ENGINE WORKS, SIOUX CITY, IA. 


It is now practically assured that the business of the Sioux 
City Engine Works will be reorganized, and that there will be 
placed at the disposal of the Company what has long been needed 
—ample capital to conduct the business upon business methods. 
It is long since the business outgrew its capital. In spite of all 
obstacles, however, the sales have been doubled in 1891, and at 
the beginning of the present year, the Company had a large num- 
ber of contracts upon its books, a large and valuable stock of 
material on hand, and excellent business prospects for the future, 
the only thing lacking being sufficient working capital. 


STRATTON SEPARATORS FOR U. S. GOVERNMENT CRUISERS. 


THE Stratton Separator Company, 82 Cortlandt Street, New 
York City, have recently furnished to the Columbian Iron Works 
& Dry Dock Co. of Baltimore, Md., several large separators for 
use in the new cruisers Nos. 9 and 10 which they are now con- 
structing for the government. These separators are of the naval 
type especially constructed with steel shells and brass heads to 
meet the requirements of the United States Navy. 
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THE SHORT GEARLESS MOTOR. 


A series of interesting tests has just been made in Cleveland 
in order to determine the relative merits of the various new types 
of street car motors recently pat out by the different companies. 
A prominent engineer of the West was sent by his clients to report 
particularly upon the Short Gearless motor and the single reduc- 
tion motors of other makes. The tests were made by attaching 
two motor cars together and running the train with each alter- 
nately over a measured stretch of track. The power consumed 
was measured by the Thomson-Houston wattmeter. Dynamo- 
meters were placed between the cars, the readings taken showing 
the power required to pull each car as atrailer. The utmost care 
was taken to secure reliable results. It is interesting to note that 
the doubt in the minds of many street railway people concerning 
the power consumption of a gearless motor, was proven to be 
without foundation. The gearless motor was nearly at the bot- 
tom of the list, showing an extremely high efficiency, greater 
even than several of the double reduction motors, which were also 
tested as a basis for general comparisons. 

It was found that the gearless motor car was slower in speed 
than any of the single reduction motor cars, showing that Mr. 
Short's efforts to e a slow-speed motor have been entirely suc- 
cessful ; in fact it has been found necessary to wind the motor 
for a higher speed in order to meet existing conditions of street 
railway work. 

Another feature of the Gearless motor car was the fact that 
the power required in drawing it as a trail car was less, as shown 
by 1 readings, than that required for the single 
reduction motors. 

The Short single reduction motor showed a very high efficiency 
in all the tests made. 


THE NEW “PENNSYLVANIA” LAMP. 


The Pennsylvania Electric Engineering Company, of Phila- 
delphia, have lately put upon the market a new lamp, which they 
claim has all the merits of the best lamps of other manufacturers, 
besides overcoming the difficulty presented by the vapor of mer- 


THE ‘‘ PENNSYLVANIA” LAMP. 


cury. Their lamps are exhausted with mechanical pumps, which 
are claimed not only to produce a higher vacuum, but secure far 
more uniform results than are possible by the old method. The 
above-named company claim that with their process of mechani- 
cal pumping they can proces a lamp which shall have an average 
life of 1,000 hours, and can be successfully operated, maintaining 
14.2 sixteen candle-power lamps per horse-power. 

The following is an impartial test made by an electrical expert : 


Candle Effictency ; 

wor, | E. M.F. |Current in Cozumed in| PeX Watta, per Horse. 
vo peres e- 

Standard) l Watts. power. power. 
16 50 1.02 51 3.19 14.2 
16 75 70 52.5 8.28 14.0 
16 100 -54 54 3.37 13.8 
16 110 50 55 8.44 13.5 
2 50 1.55 77.5 8.10 9.6 
25 100 . 830 80.8 3.20 9.8 
82 50 2.02 101 8.16 7.4 
82 100 1.00 100 8.12 7.5 
50 50 3.30 165 3.3 4.5 
50 100 1.70 170 3.4 4.4 
75 50 4.90 245 3.26 3.0 
75 100 2.60 260 3.46 2.9 
100 50 6.85 342.5 8.42 | 2.2 
100 100 3.60 360 8.60 2.1 
125 150 2.80 420 3.36 1.7 
150 50 10.00 500 38.33 1.4 
150 100 5.40 | 340 3.60 1.4 


Other notable features of this lamp are the unusual brilliancy 
of the light, graceful uniformity of the bulbs, and the length of 
the filaments, as shown in the accompanying illustration. Alto- 
gether, it is a lamp of the highest grade of manufacture, 
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THE PELTON WATER WHEEL co. 


_THE above company have recently furnished the Commercial 
Mining Co. of Arizona a power plant which affords a illus- 
tration of the results that can be obtained from as quantity 
of water under a high head, as also the estimate of value placed 
upon a water power even under such extreme conditions. This 
p ant consists of a 4-foot Pelton wheel which runs under a 1,200- 

oot head at 690 revs. per min, developing 45 h. p. using a nozzle 
tip 10e of an inch in diameter. Also a 24-inch Pelton wheel run- 
ning under the same head at 1,880 revs. developing 20 h. p. with 
a nozzle tip Pg of an inch diameter. 

These wheels are to run a concentrating and smelting plant in- 
cluding rock breaker, blowers, pump etc. The pipe line is 20,000 
feet in length the upper end being 5 and 6 inch casing, the lower 
end 5-inch lapweld pi All the water supply that can be 
counted on during the dry season is a flow of about 80 cubic feet 
per min. The large expenditure here made in pipe line for a com- 
paratively small amount of water, will indicate the advantage 
that water power has over steam even under what may be con- 
sidered, avorable conditions. 


HUNT ENGINEERING CO. 


WE take pleasure in noting the fact that arrangements have 
been made for the reorganization of the Hunt Engineering Com- 
pany, which will take effect on February ist. Mr. J. M. Brown, 
of Brooklyn, well known in business circles as an energetic 
financier and capitalist, has purchased the balance of the 
stock of the company, has been elected treasurer, and will have 
control and 5 of the finances, Mr. George W. Hunt 
retaining the presidency and Mr. Albert F. Rich continuing Sec- 
retary and General Manager. Mr. H. C. Willis, formerly of the 
firm of T. F. Hunter & Co., 33 Church St., well known to all con- 
nected in the electrical supply business as an energetic and push- 
ing salesman, will have charge of the supply department. New 
quarters have been leased for the manufacturing of their many 
electrical devices, which are meeting with a ready sale, and they 
look forward to a successful year’s business. 


POND ENGINEERING CO. 


THE Electric Light Company, Albuquerque, N. M., have tele- 
graphed an order tothe Pond Engineering Co., St. Louis, for a 
100 h. p. Armington & Sims engine. This is their third order 
within one year. The Equitable Gas Light & Fuel Co., of Chi ` 
have also contracted with the Chicago office of the Pond Engi- 
neering Co. for an Armington & Sims engine, to drive a large 
exhaust fan. This plan is already in use by two other gas com- 
panies in Chicago, and is proving very popular in gas plants. 


RAW-HIDE PINIONS ON ELECTRIC RAILWAYS. 


THE Auburn City Railway Co. have addressed the following 
letter to President T. W. Meachem, of the New Process Raw. 
hide Co., of Syracuse, N. V.: 

We wish to state to you our approval of your patent raw-hide pinions 
furnished by 79 and now running on our motors here. 

Pk nave a nine months’ experience with them and find they fill all re- 
quirements. 

Motors equip with them run a great deal more qui d 
N care out 555 oe apes gears Pits F 

ey re ept free from oils and the ordinary 
be Kept much f in that respect. n 
ou are at rty to use our recommendation and ma f parties 
us whom you may see fit. eee 2 
Very truly yours, 
(Signed) AvuBugen City RAILWAY Co. 
A. H. UNDERWOOD, 


LA ROCHE ELECTRIC WORKS. 


AN excellent catalogue of apparatus for electric light and 
power has just been issued by the La Roche Electric Works, of 116 
and 118 North Sixth street, Philadelphia. The apparatus is built 
under the patents of F. A. La Roche, and includes a variety of 
machines and lamps for both direct and alternating work, as well 
as meters, indicators, etc., and the other appliances that go toa 
complete plant. The pamphlet includes 20 pictures of some of 
Mr. La Roche's installations recently shown in these 
Another section embraces a number of testimonials as to the 
thorough and satisfactory work of the concern, which has built 
up a rapidly progressive business on solid merit, 


FARADIC, PAR EXCELLENCE. 


FROM among many flattering testimonials lately received by 
the Jerome Kidder Manufacturing Co. the following letter is 
selected. To attempt higher praise would be to paint the lily: 


JEROME Kipper MANUFACTURING Co., 
Broapway, New York. 


The No. 1 Electro-Medical Apparatus arrived all O. K. and it i rtain 
128 of the most faradic batteries we have seen and we are highly pleased with 


Very respectfully, 
. Tex. Mxp. Pon. Co., 
Per W. B. Bnoors, 
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THE BUNNELL ADJUSTABLE SOUNDER SUPPORT 
AND RESONATOR. 


THE typewriter, in place of pen and pencil has been exten- 
sively adopted during the past two or three years in numerous 
telegraph offices, but its use has been attended with some diffi- 
culty owing to a tendency to confuse the receiver, caused by the 
click of the machine being sometimes as loud as that of the 
sounder. This interference being now entirely eliminated will 
doubtless bring typewriter receiving into still more general use. 

To avoid this difficulty, Mesars. J. H. Bunnell & Co., of this 
city, have just brought out the novel device illustrated in the ac- 
companying engraving, designed to increase the sound of the 
instrument and to adjust ita position so as to bring it as near as 
desired to the operator. 

The sounder, which is of the well-known Bunnell ‘ Giant 
Sounder” pattern is clamped within a very resonant box which 
is open at both ends and is sustained in mid air by a swivel pend- 
ant on a swinging arm. This arm is also adjustable to be raised 
to, or lowered from, any height within the necessary range, and 
as the arm also swings laterally on its support the operator can 
have the sounder wherever it is wanted. The effect of clamping 
the sounder within this peculiar resonating box, is to increase its 
loudness and distinctness to a startling extent, leaving nothing 
more to be desired in that direction unless the operator is nearly 


~ 


ama oe L ; 
ii Togas 
< T i 


i 


THE BUNNELL SOUNDER SUPPORT AND RESONATOR. 


stone deaf, for the instrument, with its enormously increased 
sound, can be brought so close as to almost touch the ear if 
desired. 

Under these circumstances, no typewriting machine, however 
noisily it may click or clatter, can interfere in the least with re- 
ceiving by sound. In railway telegraphy, at noisy stations, in 
stock exchange telegraph offices and in every ible situation 
where the telegraph must be operated in the midst of the roar and 
din of such forms of modern daily business as are inseparable 
from noise, this device will be a welcome facility and will add to 
the accuracy of the work done. On the other hand it is fre- 
quently desirable that no eavesdroppers should become aware of 
what is coming over the wires, and to accomplish this, the device 


can be so adjusted that the instrument cannot be heard by any 


one except the operator who is taking the message. 


PaRTRICK & CARTER Co. OF PHILADELPHIA, advertise their 
‘ New box bell in this week’s issue. This bell possesses many 
points of merit, and is likely to be well liked by the trade. They 
are made in three sizes only at present, of all the regular woods 
such as walnut, oak, cherry, pain and antique oak and cherry 
stain. The circular which the firm has issued gives special prices 
according to quantity ordered. 
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CUTTER’S LATEST PULLEY. 


AMONG the devices which have seen marked improvement 
during the past few years, are the pulleys used for suspending 
arc lamps. The ordinary galvanized block was not adapted to be 
readily secured to a suspension wire and was by no means 
weatherproof. What is more, there was the need of some means 
15 keeping the lamp from falling in case the lioisting rope should 
slip. 

A simple and effective pulley which met all these require- 
ments was the lamp- supporting pulley illustrated by us a year ago. 
This had the same arrangement of a knob and guides which is 
found in the most recent form, and its success is well vouched 
for by the attempts made by others to accomplish the same end. 
These have been quite numerous, and all have a system of cams 
or catches exposed to the weather. With them, it is necessary to 
stop the pull on the hoisting rope at a certain point, which is quite a 
problem when it is getting dark or when the trimmer’s hands are 
benumbed with cold. 

Cutter's lamp-supporting pulley evidently scores a point here, 
as it enables the trimmer to pull on the hoisting rope until the 
knob reaches a dead stop; then on slackening the rope the lamp 
is left hanging from the pulley. The new pattern shown in the 
cut hasa swivel clamp which is readily secured to the suspension 
wire or cable, and which allows the pulley to tilt slightly when 
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A New CUTTER POLLEY. 


engaging or releasing the knob. All parts are strongly made and 
are well protected from sleet and ice. This new form is already 
in service in scores of places, and George Cutter is well pleased 
with the comments made by the users. 


THE ELECTRIC MERCHANDISE CO. 


THE founders of the Electric Merchandise Co., of Chicago, 
whose growing volume of business has surprised even themselves 
as the Spring opens up and the preparations of scores of new elec- 
tric roads make themselves felt, are reaping some of the fruits of 
the wisdom of their early plans and methods. Their very choice 


of a name might be said to be indicative of coming success, it was 


so shrewd and novel ; while their prompt selection of a new field 
for exploitation displayed the courage that has made not a few 
great institutions. In studying the devolpment of industrial 
and commercial enterprises it is interesting to observe sometimes 
the ingenuity and felicity with which an idea will be pushed to 
its full, so that when the mind is turned to any given branch of 
trade, a certain concern is sure to crop up in thought at once, as 
though it had secured a broad title of pre-emption to the terri- 
tory, and had covered the domain with its name, very much as 
one of the old feudal leaders carved out a big principality with his 
sword, and then associated his impressive dignity with it for ever. 
This kind of thing is more difficult in commerce than in con- 
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quest, just as brain is higherthan brawn; and the newspaper 
man when he dubs the geniuses or workers or financiers who 
have ‘‘arrived”, by some fancy title that once marked the old 
form of pre-eminence, he is not so very reprehensible after all. 
If there is anybody to-day who can think of street railways 
and electric railway supplies without at the same moment think- 
ing of the Electric Merchandise Co., he will make a good exhibit 
for the curiosity department of the World’s Fair. The mere 
existence of such an individual would be enough to make Mr. W. 
R. Mason feel that he had lived and advertised in vain. But in 
point of fact he doesn't feel that way at all. Some one has said 
that a good wuy to succeed is to “strike the note of distinction,” 
and Mr. Mason sums up his philosophy on the subject in the corol- 
lary that the best way is to keep on striking it.” 


NEW YORK NOTES. 


THE FrrcH BATTERY & ELecTRIC Co., of Oneida, N. Y., have 
recently issued a very interesting catalogue descriptive of the Per- 
fect” battery of which they are the sole manufacturers. That 
this is not a misnomer may be inferred from the many gratifying 
letters received, a few of which they have published, attesting its 
merits. In the latter part of the book some pages have been left 
blank for memoranda. 


WAITE & BARTLETT MANUFACTURING Co., of 148 East 23d 
street, recently furnished a large Holtz machine for Dr. Rock- 
well’s lecture on the physiological effects of electricity before the 
electrical section of the Brooklyn Institute. It was of the latest 
and most approved form. They also exhibited a Wimshurst in- 
fluence machine and some excellent Leyden jars. 


ARRANGEMENTS have just been perfected by the Security Insu- 
lator Co. whereby they are enabled to fill all orders promptly and 
at greatly reduced rates. 


NEW ENGLAND NOTES. 


H. N. BATES AND COMPANY, of Boston, have just issued one of 
the handsomest catalogues, if not the most handsome, ever pre- 
sented, showing a general line of shafting, clutches, pulleys, and 
various kinds of machinery for the transmission of power. The 
book commences with a description of the famed Hunter friction 
clutch cut-off coupling, for which this company is the sole selling 

ent, and shows it as applied to-varied kinds of work. The 
Hunter friction quill as illustrated in the Catalogue is particularly 
interesting to electrical engineers, as it enables them to lay out 
stations with countershafting, with the main pulleys supported 
entirely on a quill with independent bearings. The strain of the 
main belt is thus taken up on independent bearings, ani the en- 
gine can be started up entirely independently of the shafting. 
The catalogue contains numerous cuts of Hunter friction clutch 
pulley, single and double armed, and a comprehensive price list 
from 18 inches diameter to 116 inches diameter. There is also a 
valuable set of tables of whole and split iron pulleys from 6 inches 
to 108 inches diameter, and split wood pulleys from 9 inches to 
108 inches diameter. Besides these the catalogue contains 
numerous illustrations of various kinds of pulley and belt drives, 
belt tighteners, adjustable belt carriers, iron and steel shafting, 
couplings, gearing, hangers and all kinds of shafting brackets 
and pillow blocks. The floor stand with adjustable pedestal and 
loose pulley bracket attached, is worthy of special mention, as 
being used largely in connection with dynamos, and is used to 
relieve the dynamo from the strain of the belt when the belt is 
shifted on to a looge pulley. The book concludes with a valuable 
treatise on the dimensions of hangers, pillow blocks, floor stands, 
couplings, &c., and will be found to be an extremely useful and 
necessary addition to the library of every engineer who is 
engaged in designing plants for any kindof machinery. The book 
is handsomely bound, and is pro mey illustrated, and reflects 
t credit on Messrs. Bates Company, and a copy should be 

in the hands of every electrical and mechanical engineer. 


THE BERLIN IRON BRIDGE Co., of East Berlin, Conn., are just 
completing a new machine shop for the Bridgeport Machine Tool 
Co., at Bridgeport, Conn. The building is made entirely of brick 
and iron, divided into two parts, each 40 feet wide, the total 
length being 96 feet. One portion is two stories high, the roof 
and floor being designed for light work, while the opposite half 
of the building is of the same height but the second floor is omit- 
ted so that it may be used as an erecting shop. The erecting 
shop is controlled by a traveling crane. The building when com- 
pleted will be one of the most perfect and best designed machine 
shops in the New England States. 


THE TRIPP MANUFACTURING COMPANY of 180 Summer St., 
Boston, recently shipped 19 of their standard roller bearing trucks 
to the Central Electric Railway, of Sacramento, Cal. Mr. Lewis, 
the general manager of the road, spoke so highly of these trucks 
that the Oakland, San Leandro & Haywards Ruad, of Oakland, 
have ordered 12 similar ones on his recommendation. 
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Mr. J. BRADFORD SARGENT, of Boston, agent in New England 
for the Cooper Corliss Engine Company, of Mount Vernon, O., 
has secured the contract for three 500 h. p. Cooper Corliss compound 
condensing engines, to be installed in the new station of the 
Lowell and Suburban Street Riilway Comp.iuy at Lowell, Mass. 
Thes? engines have a very high TAPAO, and will be similar to 
the 450 horse power engine recently installed by Mr. Sargent in 
the plant of the Leicester and Spencer Street Railway Company, 
near Worcester, Mass. 


PERRY AND DEMERITT, of Montpelier, Vt., are meeting with 
marked success with the “ L. P. and D.” system of transmitting 
power to dynamos. This system can be applied either direct to 
the engine fiy wheel, or to the pulley on a countershaft, and saves 
all the space occu pied by long belt drives. Perry and Demeritt 
have established agencies in the West, with parties who are well 
pleased with the system, and their business has grown so large, 
that they are now making arrangements to extend their manu- 
facturing facilities. 


ALBERT AND J. M. ANDERSON, of Boston, have recently re- 
ceived orders from the West End Street Railway Company of 
Boston, for several thousand pieces of their well known Ætna 
insulating devices for electric railway work. They are also in 
receipt of some large orders from the Newark Passenger Railway 
Company, of Newark, N. J., the extension of the Paterson Street 
Railway Company, Paterson, N. J., and the Trenton Passenger 
Railway Company, of Trenton, N. J. 


THE CHESTER PIPE AND TuBE Co., of South Chester, Penn., 
have placed the contract for their new building with the Berlin 
Iron Bridge Co., of East Berlin, Conn. The building will be 52 
ft. in width by 170 ft. in length and constructed of iron, no wood 
work being used about the construction. 


ST. LOUIS NOTES. 


Mr. W. L. ARNOLD, St. Louis, agent of the Thomson-Houston 
Electric Co., has lately made the following sales: The City Elec- 
tric Street Railway Co., Little Rock, Ark, 20 arc lights ; Iowa Iron 
Works, Dubuque, Iowa, for the U. S. Government torpedo boat 
No, 2, 20,000 c. p. search light and 100 incandescent ; Missouri 
Malleable Iron Works, East St. Louis. 50 arcs and 450 incandescent. 
Construction of the plant in the Wainwright Building is now 


under way. The installation will consist of three 50,000 watt and 
one 15, watt generators driven by four Westinghouse com- 
pound engines. 


Mr. G. PANTALEONI, Western representative of the Westing- 
house Electric Co., 1 Shag the following sales: Leggett & Meyers 
Tobacco Co. 1,600 lights; Westlicher Post Association 700 lights: 
D. Crawford 250; Geo. Fowler Sons & Co., Kansas City, 1,600 
lights ; Salisbury, Mo., 750 lights. 

TAE SHORT GEARLESS MOTORS are now in successful operation 
on a thirty-foot car of the Lindell Railway Co. The Shoft single 
reduction motors are also being given a trial on one of the’ Lindeli 
Railwa y Co’s. thirty-foot cars. 

THE EDISON GENERAL Co. are fitting up spacious quarters on 
the ground floor at 728 Locust street. 


WESTERN NOTES. 


Me. S. F. B. MORSE, the inventor of Morse's lightning calcu- 
lator for electric light circuits, which is meeting with a large sale 
among electrical people generally, has completed and copyrighted 
a similar calculator for motor circuits, motive power and street 
railway service and available efficiency of water- powers, which 
will be placed on the market in due time by Edward Lasell of 
Kansas City, Mo. 


VuLoa Doucts.—Among ace equipped with Vulca ducts by 
the New York Insulated Wire Co., through Mr. G. H. Meeker, 
their Western manager, may be mentioned the Wausau Court 
House, Wausau, Wis., Pabst Hotel, Milwaukee, and Maus Office 
Building, Indianapolis. 


GEORGE CUTTER says that he can sell the new interior conduit 
‘* Buildite” quicker than the factory can ship it, but still has 
hopes of having a stock at Chicago soon. 


Mr. P. C. ACKERMAN, agent of the American Electrical Works, 
No. 10 Cortlandt street, New York, spent some time in Chicago 
last week. 


tw” Departmental items of Electric Light, Electric 
Ratlways, Electric Power, Telegraph, Telephone, 
New Hotels, New Buildings, Apparatus Wanted, 
Miscellaneous, etc., will be found in the advertising 


pages. 
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THE “MAIN” HIGH VOLTAGE STORAGE BATTERY. 


HE ordinary types of storage batteries in which 
the active elements are lead and oxide of lead, 
respectively, are known to give a working differ- 
ence of potential of about 2 volts; their con- 
struction, also, has involved the employment 

of lead, one of the heaviest metals. In order to obviate 

both these drawbaeks and to obtain a cell which should 
give an increased working E. M. F. with diminished weight, 
the ure of zinc was early advocated, and M. Reynier, among 
others, has devoted considerable attention to the lead-zinc 
battery. Up to the present, however, this type of cell can- 
not be said to have met with much success, due principally 
to the great solubility of the zinc in sulphuric acid and also 
to the lack of a permanent backing upon which it could 
be redeposited. 

It was with these defects principally in mind that Prof. 

Wm. Main some time since began experimenting on tbis 

type of cell, and the results of his labors are now em- 


Fras. I AND 2.—POSITIVE ELECTRODE OF MAIN CELL, AND 
SEPARATOR. 


bodied in a storage battery just brought out by the Union 
Electric Co., of this city, who are manufacturing under the 
patents of the River & Rail Electric Light Co. 

The manner in which Prof. Main has accomplished these 
results will be understood from the engraving, Fig. 1, 
which shows the positive electrode of a single Main cell of 
the type known as F 5. It consists of five lead plates connected 
by a cross-bar, also of lead, to which terminals are secured 
to connect with the negative electrode of the adjoining cell. 
Each of these plates is made of a number of thin sheets of 
Jead, enclosed between two stout outer sheets. These are all 


perforated simultaneously in a press and secured together 


by numerous leaden rivets. Sometimes, as shown in the 
illustration, there is also a centre sheet of the thicker lead. 
The plates built up in this manner are then “formed” 
by the prolonged action of a charging current, which con- 
verts the thinner inside sheets completely into peroxide 
of lead, leaving the thick ones, which are but superficially 
affected, as permanent retaining walls and supports. The 
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transverse holes which remain open give free access of cur- 
rent and fluid to the interior of the plate. The working 
surface thus obtained is much greater than the outer flat 
sides would afford; no peroxide can drop out, and the 
plate, however thick, is discharged uniformly throughout. 


— 
y m 


Fies, 8 anD 6.—Malx F 1 CELL, AND CONNECTOR. 


Fig. 2 shows the hard rubber separator employed, two 
of which are slipped over each lead plate, serving both 
as supports, and preserving the space between electrodes, 
which is greater than in that usually allowed for in storage 
cells. 

The cells of different sizes are designated F 1, F 2, F 3, 
etc., according to the number of plates in the positive 
electrode, but the plates themselves are all of the same 
size, viz., a little over six inches square. Each plate will 
yield 100 watt-hours under a moderate rate of discharge, 
so that an F 5 cell has a capacity of 500 watt-hours, the 
number indicating the number of hundreds of watt hours 
to be expected. 

Fig. 3 shows the interior of one of the F 1 cells, and Fig. 
4 the method of connection. The negative pole or elec- 


trode, in all of these cells, differs even more widely than the 
positive in its construction from the usual methods. It is 
made of an amalgam of zinc and mercury, deposited elec- 
trolytically upon a copper plate. 
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Zinc gives a higher electromotive force than the spongy 
lead usually employed, and but little of it is required. It 
is partly dissolved during the discharge of a cell and re- 
deposited upon the copper plate by the charging current, 
so that there is no loss. The copper support gives per- 
manence and high conductivity to what would be otherwise 
a perishable plate, while a small amount of mercury suf- 
fices to prevent local action, as it spreads by capillary 
action over the whole surface. The copper sheets are of 
No. 22 gauge, but the deposited zinc amalgam, with which 
they are coated, alters their form but very little, al- 
though, of course, making them somewhat thicker 
and rougher than they would be otherwise. Each copper 
sheet has a number of large perforations through it, giving 
a better hold to the soft amalgam, and it is long enough to 
bend into a U form, so as to come opposite to both sides of 
the lead plate. These sheet copper U’s are riveted to- 
gether in nambers corresponding to the lead plates. A 
complete F 5 cell is shown in Fig. 5. 
The method of connecting the elements of the cells is 
one of the most simple and effective which we have yet 
noticed. The connecting wires are of copper, solidly 
coated with lead. The clamp which is shown in Fig. 6, is 
an oval collar of hard lead alloy, slightly tapered in one 
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Fic. 5.—HIGH VOLTAGE, MAIN F 5 CELL. 


direction to correspond with a key wedge of the same ma- 
terial, which is lightly rapped into place, or pressed in with 
pliers, The inner face of the wedge is hollowed to fit the 
wire, so that a considerable surface is driven firmly into 
contact. Rapping the collar downward, with a light, 
quick stroke, or the application of pliers to the small end 
of the key and the upper face of the collar, loosens it in a 
moment. 

This connection exposes no brass or copper to the action 
of acid, is made wholly of conductive and non-corrodible 
material, and has proved reliable under the most trying 
conditions. All cells except the types F 1 and F 2 have 
double connections, ensuring a high degree of conductivity. 
Sirgle plate cells are connected as shown in Figs. 3 and 4, the 
lead-coated wire from the negative plate being passed into 
an eye in the solid lead terminal of the next positive and 
keyed fast. 


All of the cells may be taken apart by simply lifting out | 


the positive electrode. 

From the fewness of the plates and their distance apart, 
it might appear to some that the internal resistance of these 
cells would be higher than desirable. This is not the 
ease, for it will be found upon calculation, and has been 
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proved by experiment, that the battery fluid can cause but 
a small part of the internal resistance of storage batteries, 
which is due mainly to the character of the surface of the 
plates employed. 

In this case the peculiarities of construction all favor 
conductivity, for the surface of a negative plate remains 
the same throughout the discharge, and the positive shows 
no visible formation of sulphate of lead at any time. For 
this reason the positive plates may be thicker, fewer and 
more widely spaced ; this affords a more solid and simple 
construction, while the internal resistance remains as low 
as in cells of corresponding capacity, but carrying a large 
number of closely set plates of the common “grid” pat- 
tern. 

It will also be noted that, in contradistinction to the 
usual grid form of plate, in the plates of the Main battery 
the absorbent material, instead of filling an extended series 
of cavities opening outward is solidly enclosed between 
continuous sheets, so that it cannot work out. 

These cells have an increased voltage of 20 per cent. 
over that of the “lead” batteries and possess the property 
of discharging at high rates without buckling or disinte- 
gration or injury of any kind whatever. 


NOTES ON ELECTRIC STREET RAILWAY 
CONSTRUCTION.—II. 
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CAR CLEANING AND CAR INSPECTING. 


Tue one branch of electric railroads which demands sys- 
tem, constant care and faithful work is the inspecting and 
cleaning of the motors. On the result of this being well 
done will depend the life of the motors, the size of the 
repair bill and even the success of the whole system, The 
motors should be inspected once a day by a competent, 
regular inspector, who should instruct the motor man at 
the same time what faults are likely to arise. 

This point, the instruction of motor men, should be im- 
pressed on managers, a motor man should know every 
fault his motors are liable to, he should not only be able 
to start and stop the car like an automaton but should be 
able to remedy any small defect, at least to replace a 
brush or to know if his armature is flashing sufficiently to 
cut it out. This instruction will pay and I strongly advise 
it. 

This inspection should take place preferably at the end 
of a route, boarding the car a short distance from the end, 
and inspecting the motors WHILE THE CURRENT Is ON THEM. 
The traps in the floor being raised the inspector should ob- 
serve the action of the motors running together ; if the 
car be fitted with double motors. Then each motor should 
be cut out, and the action of the other carefully noted. 
Very often the inspector finds that there is a blaze or a 
bubble of sparks at end of the brush, the motor apparently 
running all right, but a perfect ball of fire at end of brush. 
This is usually caused by the brush being worn away and 
having become fastened in the brush-holder, the spring not 
pushing it up against the commutator. Again, the inspector 
will find that there is a purplish, bluish spark which appears 
to follow around the commutator in the direction in which 
the armature is revolving; this means a broken wire or a 
loose connection ; this motor should be cué out at once and 
the trouble remedied while in its incipiency, as oftentimes 
can be easily done. On cutting in one motor by itself it may 
be found that when the platform switch is thrown in the arm- 
ature may turn a quarter turn and then remain at a stand- 
still; this shows a short circuit in the coils of the armature 
and as it is always good for the repair man to know where it 
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is, both motors should be out in, and operated a short while 
together till the commutator bars are “ marked” o posite 
the coil in question, This “marking” will generally take 
place in the mica just between commutator bars, it being 
eaten away quite rapidly by the spark which ensues on the 
brushes passing the short-circuited coil. 

Another fault which will probably be detected before 
the inspector arrives is the grounding of an armature ; 
this is usually manifested, if it isa leak more than a ground, 
by a violent jumping or “bucking” of the motor in ques- 
tion; very frequently rising up against the bottom of the car 
in a manner more marked and positive than agreeable. 
This motor should be cut out at once. Excessive sparking 
not following the commutator or amounting to a ball of 
fire beneath brush is usually caused by a dirty commutator. 
If very bad it should be cleaned at once; to do this a 
piece of No. 2 sandpaper, tacked on a block which is 
shown in Fig. 1, must be held tightly against the commutator 
while revolving, but having no brushes on the same, it 
being driven by the other motor. This will soon give a 
bright glossy color and when the brushes are reset it will 
be found that all trace of sparking has disappeared. 

The inspector having carefully looked over the electrical 
conditions of the armature and brushes should then place 
his hand on the field coils, noting their temperature and com- 
paring the two motors; for if one set is unduly heated and 
the set in the other motor is comparatively cool, one motor 
is doing all the work. In the same way the different coils 
of the individual motors should be examined to see that 
none is short-circuited and doing no work, After look- 
ing over the fields the inspector should turn his attention 
to the bearings, feeling them and seeing that they are 
properly lubricated. A glance at the gears is usually suf- 
ficient to satisfy him, aad his inspection is properly over, 
unless the motor man call his attention to the lamp circuit, 
fuse box, or platform switches. Then the inspector should 
look generally over the car to see that no glasses are broken, 
that the windows are clean, and the car has been properly 
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Fig. 1.—8ANDPAPER BLOOK FOR CLEANING COMMUTATOR. 


swept and cared for. Then he should fill out his inspector's. 


blank, a form of which is given in Fig. 2. These blanks 
are turned in to the superintendent after the inspection for 
the day is over. The superintendent then issues his orders 
to the night inspector and cleaner who begins work on the 
cars when the cars are run into car house at night. 

The cleaning and repairing which is necessarily done at 
night should be entrusted to careful, conscientious men; 
as this portion of the work is both tedious and monoton- 
ous. One man can thoroughly clean a car in the space of 
half an hour, and at least that time should be devoted to 
cleaning, irrespective of any small repairs on the cars. 
Both covers of the platform switches should be taken off 
and the switch nicely cleaned and polished. Then the 
brushes should be taken from the holders to see if they 
need renewing, and all the dirt and grease carefully wiped 
from the brush-holder, as the failure of a brush- 
holder causes considerable trouble sometimes. Then all 
the oil and grease should be wiped off of bearing and out 
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of pans beneath the motors, and the lower and upper fields 
wiped dry from any fiying oil. Then the orders issued by 


— Inspector's Report 92. 
92. Line. Car number. Remarks. 
Line 
Car number e 
Remarks 1 1 
Signed 
| Inspector. 


FIG. 2.—CAR Inspector's REPORT BLANK. 


the superintendent for that car should be noted and im- 
mediately executed, so that the particular car is ready to 
go out in the morning with the exception of oiling. This 
oiling should be left till just before the car starts in the 


morning; for if the boxes be filled with oil or grease, being 


warm when they stop work, the grease will melt and run 
through the boxes without appreciable lubrieation and be 
wasted. I have found grease of the type of Albany com- 
pound gave excellent results on all bearings except arma- 
ture bearings, where a good engine oil answers every pur- 
pose. The night inspector should also varnish the field 
coils of every car under his care once a month, until a 
thoroughly waterproof cover is over the whole. This 
should be done with any good varnish, costing from $2 to 
$3 per gallon. When the motors are sent from the factory 
they only have one coat of varnish on them; after the 
have had repeated coats wet umbrellas ranning a sma 
stream on them from the car above will have no effect 
whatsoever. This varnishing should be extended to the 
armatures also, as their life will be prolonged and dangers 
from burn-outs be decreased. The car should then be~ 
swept and dusted, and the windows wiped and cleaned. 
The dashboard and outside of car should receive special 
attention being wiped down with adamp sponge and dried 
with a chamois skin. 

This system of thorough inspection and cleaning can be 
carried on by small roads as well as large ones; the inspec- 
tion ona small road will probably occupy some two hours and 
can be assigned to a man who has other duties to perform 
and yet has the time to attend to this one. It is much 
preferable to have a different inspector from the repairer 
and cleaner, as the work of one checks the work of the 
other. I have laid down the general outlines of the sys- 
tem, mentioning, in passing, some of the faults to which a 
motor is subject to, and know, if this system and practice 
were followed, a satisfaction and regularity of service, not 
reached by some roads, would be obtained. 


ELECTRICITY FROM WIND POWER. 


At the last meeting of the Royal Scottish Society of 
Arts, Prof. Blyth, of the Anderson College, Glasgow, read 
a paper on the “ Utilization of Wind Power for the Gen- 
eration of Electric Light.” After alluding to his previ- 
ous experiments, Prof. Blyth stated that last summer he 
had used a machine on the principle of the Robinson ane- 
mometer, with hollow cups, rotating horizontally. It 
worked satisfactorily, and in a fair wind gave out 4 E. E. P. 
Even in a gale it ran satisfactorily. 


ELECTRIC TRACTION IN BELGIUM, 


Tue Belgian Minister of Railways has caused a report 
to be drawn up on the results obtained on the electric lines 
at Vevey-Montreux, Moedling-Hinterbrihl, Blackpool, and 
other places, with the object of seeing what advantages 
could be obtained by the adoption of electric traction on 
railways. 


182 


THE JENNEY STAR MOTOR AND DYNAMO. 


WE illustrate in the accompanying engraving the new mo- 
tor recently introduced by the Jenney Star Electric Com- 
pany of New Bedford, 8., whose office is at 196 Sum- 
mer street, Boston. The engraving represents their reg- 
ular 14 h. p. motor and has several new features about it 
which render it interesting, and which are calculated to 
make a very substantial and efficient machine. The pole- 
pieces are of cast iron and are bolted to the horizontal 
wrought iron magnet. The bearings are made of brass, 
bolted to iron projections on the pole-pieces, and are self- 
oiling, having a loose ring in the shaft which revolves con- 
stantly in a bath of oil. By the arrangement of the bear- 
ings, the armature can readily be got at and removed in a 
8 few miuutes by simply withdrawing the bolts which 
hold the bearings to the pole-pieces. The armature is of 
the Gramme ring type, but has no brass spider, being sup- 
ported on fibre discs 3-inch thick at either side, and per- 
forated for purposes of ventilation. The amature core is 
built up as usual of laminated iron. Carbon brushes are 
used, and there are four separate carbon blocks in each 
brash holder, the blocks being kept in contact with the 
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THE ISOLATED PLANT IN THE EDISON GENERAL 
ELECTRIC CO.“ s BUILDING, NEW YORK. 


BY 

THE new lighting plant of the Edison General Electric 
Co., recently installed in their own building, is probably as 
nearly as possible an ideal plant, and one in which every- 
thing pertaining to economy, convenience and mechanical 
refinement is to be found. Commencing with the boilers, 
there are four in all, two Heine of 125 h. p. each, and two 
Babcock & Wilcox of 125 h. p., aggregating 500 h. p. Any 
two will run the steam plant of the building. The latest 
devices for economy and comfort are used. Locke Bros’. 
damper regulator controls the draught, and all pipes, eto., 


are carefully covered. Two exhaust fans, each operated 
by a3 h. p. motor of standard Edison type, ventilate the 


Figs. 1 AND 2.—THE JENNEY STAR MOTOR AND DYNAMO. 


commutator by spiral springs, the tension on whioh is 
regulated by four screws as shown. It is claimed that this 
type of motor will run quite cool when working up to full 
load. These motors are built in sizes of from } to 20h. p., 
and are wound for 110, 220 or 500 volts. This type is also 
used for incandescent dynamos up to 200 light capacity. 

Fig. 2 shows the style of their arc light dynamo, of 10 
light capacity, and of their incandescent dynamos of over 
200 light capacity. The machine is, as shown, in two 
halves, bolted together at the pulley end, and is also pro- 
vided with self-oiling bearings. The armature is of the 
Gramme type, and is supported in the usual way on brass 
spiders. The machines are well finished, and of first-class 
workmanship, and have attained a good reputation in 
actual service. 


ELECTRIC MINING IN ENGLAND. 


CONSIDERABLE interest, says the Newcastle Journal, is 
being evinced in miuing circles generally as to the result 
of an important electric mining installation at one of the 
Earl of Durham’s collieries, which, when finished, will be 
the largest and most complete electric mining plant as yet 
erected in England. The operations to be effected consist 
of electric haulage, winding, pumping, lighting, etc. 


basement, and these are rendered more effective by parti- 
tions which cause the air to circulate on a principle similar 
to that used in mines to attain the same result. 

The system of duplication seen in the boilers is carried 
out through the whole plant, including engines, dynamos, 
elevator machinery, etc., down to the smallest pump. 

The motive power consists of two engines each turning 
two 25 K. W. dynamos. The engines used are of the 
triple expansion inverted type so familar on the great 
Atlantic liners but, as may be expected in an engine for the 
exacting requirements of electric lighting, great attention 
has been paid to the question of governing. This is effected 
by having each eccentric operated by its own independent 
governor so that the point of cut-off in each cylinder is 
changed with the load. By this means the speed, 300 revo- 
olutions (600 feet per minute piston speed), differs less than 
2 per cent when the load is changed from full load to no 
load, 

This is not by any means a usual performance. I saw the 
engines running the South London Electric Railway last 
summer, and as they had a governor on the high pressure 
cylinder only, enough steam was in the receivers, valve- 
chests, etc., to cause the engine to race badly, if the load 
fell off to any great extent. 
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Each engine and pair of dynamos is capable of lighting 
the entire building which is wired on the 3-wire system 
throughout. Positive counters and facilities for indicator 
diagrams, gauges, eto., are always ready for use, and 
De Rycke straight line separators ensure dry steam. Un- 
forunately, owing to locality, it was found impracticable to 
obtain a supply of water for condensers, but this was 
unavoidable. The dynamos, as will be seen, are of the 
multipolar Gramme ring type (4 pole). The armatures, 
fastened directly to each end of the crank shaft, revolve at 
300 revolutions per minute, and being 2 s inches in diameter, 
the peripheral speed is about 2,200 feet, which is very 
moderate, and suggests small wear and tear. 

The current is taken from the commutator by four pair of 
brushes placed 90° apart. The field consists of a massive 
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casting forming the yoke, while the cores over which the 
exciting spools are placed are castings of mild steel of 
such high magnetic permeability as to be practically equal 
to wrought iron. 

The method of attaching the cores to the yoke is to fit 
them into holes passing through the yoke. By this 
means an exceedingly good joint is made which is far 
better than merely butting the cores on a plane surface. 
They are compound wound with the series coils outside 
and are connected with equalizers in the usual way. The 
armature is built up of thin sheets and is mounted upon a 
massive bronze spider keyed to the crank shaft of the 
engine and having a commutator of large size. The brush- 
adjusting and raising devices are very complete. A worm 
gear arrangement moves the rocker, and, by means of a 
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convenient lever, all brushes can be raised or lowered 
simultaneously. The switchboard is constructed of porous 
terra cotta faced with King’s plaster. It presents an 
a are equal to marble and can be very easily worked 
and repaired. Upon this are placed the numerous switches 
controlling dynamos and service, and a large switch con- 
nected with the Edison Illuminating Co.s’ street mains 
renders a total shut down a very remote possibility. 


THE REPULSION AND ROTATION PRODUCED BY 
ALTERNATING ELECTRIC CURRENTS. 


IN a paper on this subject, communicated to the Royal 
Society in December last, Mr. G. T. Walker, of Trinity 
College, Cambridge, gives some expressions for calculating 
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the intensities of the force and couple respectively experi- 
enced by a ring of metal placed over, and by a ring of 
metal pivoted over, an alternating electromagnet. He also 
investigates the well-known experiment of Professor Elihu 
Thomson, in which a sheet of copper is placed so as to half 
cover an alternating magnetic pole, and a hollow copper 
sphere is laid upon the plate; the electromagnetic action 
producing a couple sufficiently powerful to overcome fric- 
tion and to spin the sphere round. According to Mr, 
Walker, the sphere spins round in virtue of the fact that 
the currents induced in the copper plate “do not coincide 
in phase with those of the magnet, and not (as has been 
stated) because it acts as a screen, and renders the field un- 
symmetrical. Were the plate a perfect conductor it would 
be a perfect screen, but there would be no couple.” 
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The class of men who were intended to be encouraged by our 
patent system are the most meritorious and useful ever found in 
any age or country. They have created all the wealth of which the 
law gives them the limited enjoyment.—Charles Mason. 


THE BUFFALO CONVENTION. 


| might well have been supposed that coming so soon 

after the meeting at Montreal, the convention this 
week at Buffalo would find the enthusiasm and energy of 
the members of the National Electric Light Association 
flagging, so that in many respects the high level of former 
gatherings would hardly be attained. But the facts are 
quite otherwise. Not only has a good programme been 
prepared—already announced, with a further prospect of 
a trip to inspect the grand engineering work on the Niagara 
water-power—but the attendance already at this moment, 
five days before the opening, promises to be very large. Part 
of this is probably due to the fact that a long recess is to be 
taken until next year, but it must also be credited in no small 
measure to the deserved popularity of President Huntley 
and to the zeal of Secretary Porter. These two gentle- 
men, seconded by Mr. C. O. Baker, the master of trans- 
portation, have gone at their work in a manner beyond 
admiration, with the result that the central station element 
will be strongly represented. 

That, after all, is the main thing. The Association ex- 
ists for the benefit of certral stations, and if the men who 
are interested in that very important field of work do not 
get together under its auspices, it fails of its purpose. 
Once or twice it has looked as though the Association 
would be lured or diverted from its fundamental objects, 
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and each time trouble has threatened; but so long as the 
Association works in its chosen field, it gathers weight, 
influence and numbers. We know of no industrial interest 
more alive and progressive than that of electric light and 
power ; and as its representative organization the Associa- 
tion has an indefinitely long career of usefulness before it. 


COMPOUND ENGINES AND ELECTRIC LIGHT 

= STATIONS. 

THE discussion on the relative types and sizes of engines 
best suited for electric light stations which has been car- 
ried on in our columns has attracted general attention and 
has served to bring forward a number of considerations of 
the highest importance to central station managers. The 
interest taken in the subject is not confined to this country 
alone as evidenced by the fact that our London contem- 
porary, Engineering, recently reprinted the articles by 
“ Carleton“ and Mr. W. L. Church, and in a recent issue 
devotes its leading editorial to a discussion of this subject. 
Thus, it points out, that the difficulty attending the use of 
non-condensing compound engines, as is well known, de- 
creases as the initial pressure is raised, but that it does not 
necessarily follow that the use of the compound non-con- 
densing engine is uneconomical, provided that the power 
unit is properly chosen. If the engine has the same unit pro- 
vided both for the light and heavier service, waste must 
occur; but if the engine power be divided, as it now usu- 
ally is, into several units, it is easy to arrange it so that 
there shall never be more than one running unloaded. 

Carrying the argument still further, our contemporary 
expresses its doubts whether, under these circumstances, 
the compound engine has any advantage over the single 
engine in street railway work, as in the latter case it very 
frequently happens that a large proportion of the cars are 
stopped and started at once. Under such circumstances 
not only is there an immense amount of work to be done 
in setting the cars into motion but the electric motors also 
give a decreased efficiency, putting a vastly augmented 
load on the engines. This is a decidedly novel point in this 
controversy, and it remains to be seen whether the results 
of actual practice bear out this assumption. In the ab- 
sence of data by which the coal consumption of two sta- 
tions equipped—one with the compound engine and the 
other with the single—can be compared, it is as yet too 
early to form a definite opinion on this subject. 

Engineering also points out that the reason that light 
loads are so detrimental to steam engine economy was ad- 
mirably brought out by Mr. Willans in the discussion be- 
fore the Institution of Civil Engineers on Mr. Crompton’s 
paper on the Generation and Distribution of Electrical 
Energy,” read last year. Experiments show that the 
amount of steam used per indicated horse power in an 
engine regulated by a throttle valve is constant for all 
powers; or, in other words, it requires the same additional 
steam to raise the power from 20 to 30 h. p. as it does 
to raise it from 90 to 100 h. p.; but this does not hold 
good for very light powers, From the results of other 
tests by Prof. Kennedy and Mr. B. Donkin, Jr., Engineer- 
ing believes that it is not far wrong in assuming that it re- 
quires 100 Ibs. of coal per hour to run an 80 h. p. dynamo, 
light loaded. This amounts to 17 cwt. a day and does a 
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good deal to explain the disadvantage of operating a station 
equipped with one or two large engines only. As a 
curious result of this state of affairs it is also pointed out 
that the reproach leveled at the advocates of the low ten- 
sion distribution system against the method of working 
with transformers placed on the consumers’ premises is 
largely removed, for when this plan is adopted the light 
load line remains constantly at a fairly high level. We 
must, however, remark that the remedy of one evil by the 
introduction of another, can hardly be considered good 
practice. 

Our contemporary also believes that although the econ- 
omy of fuel in electric light stations is of great importance, 


it is very possible to purchase it too dearly, and that if extra 


money is spent on an engine to make it more economical of 
fuel, then to render this cost profitable the improvement 
must be so great that the saving on a few hours’ working 
per day will pay interest on the depreciation of its cost. 
When coal and land are dear, a small economy in the con- 
sumption with its attendant gains in boiler space and stor- 
age capacity may amount to a very respectable sum in a 
year. Where coal and land are cheap, money spent in com- 
plicated valve gears will, says Engineering, generally be 
wasted, and while the coal consumption in electric light 
stations remains at from three to six times its theoretical 
amount, there is plenty of scope for economy in other ways 
than matters of engine construction, 


ELECTRIC INSTRUMENT MAKING IN AMERICA. 


Tux demands which the rapid growth of electric light- 
ing made upon the manufacturers of electrical apparatus 


of all descriptions, especially in this country, were such 


that, for some time, they were unable to keep pace with 
it, and as a result, many of the measuring instruments 
employed in daily practice were, of necessity, imported 
from abroad. It was not to be wondered at, therefore, 
that the erroneous impression existed at one time that 
American manufacturers were unable to produce instru- 
ments of the desired quality. But if such an idea still 
lurks in the minds of some it must be dispelled on the 
perusal of the description which we give this week of one 
of the largest establishments in this country devoted to 
the manufacture of fine electrical instruments. The ap- 
paratus manufactured by Messrs. Queen & Company, both 
in variety and quality will, we think, stand favorable 
comparison with those from abroad, and they, together 
with other American instrument makers, deserve credit for 
having raised the standard of American manufactures 
in this department. 


Advanced Central Station Engineering. 

Tar account we publish this week of the manner in 
which the Edison Illuminating Company of this city is 
proceeding in the design of its newest and latest station, 
will not fail to impress the readers with the change which 
is gradually taking place in the engineering of central 
stations. Bat a short while ago the installation of the 
enormous engines contemplated and the application of the 
high steam pressures to be employed, would have been 
considered contrary to the canons of good practice. But 
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the adoption of the means described, by which it is hoped 
to attain the highest economy is, we think, not only justi- 
fied but entirely feasible. Mr. John Van Vleck, the engi- 
neer of the company, is deserving of much credit in having 
inaugurated a practice which, we hope, will be followed 
by others in the equipment of electric central stations. 


High-Tension Experiments. 

Tax interesting experiments described by Prof. Elihu 
Thomson in our last issue cannot have failed to arouse 
the interest of our readers, considering especially the fact 
that the apparatus employed is so simple and easily con- 
structed. In this issue Prof. Thomson gives further 
details of his experiments, all of which are of an interest- 
ing character and will not fail to give stimulus to investi- 
gation in this direction. 


THE HEAT RADIATION OF RAREFIED GASES UNDER 
THE ELECTRIC DISCHARGE. 


Herr Angstrom, says Nature, has been lately engaged in 
examining with a bolometer the heat radiation of various 
rarefied gases under the electric discharge. He confined 
himself to the stronger positive light, using cylindrical 
glass tubes, with lateral electrodes, and rock-salt plates at 
the ends. An accumulator of 800 Planté elements was the 
source of electricity. Briefly stated, the results are these: 
With a given pressure the radiation is proportional to the 
intensity of the current. With constant current, the radia- 
tion does not vary while the pressure varies between 0.1 
and 1.5mm., but at higher pressures it increases somewhat. 
With the same gas and pressure, the composition of the 
radiation is constant, and does not depend on the intensity 
of the current. With varying density of gas, the ratio of 
the intensity of radiation of shorter wave lengths to that 
of the whole decreases with increase of pressure. (This 
ratio varied, e. g., from 46 to 15 per cent. in cérbonic oxide 
between the above pressure limits.) Thus this ratio, at 
low pressures, reaches much higher values than in our 
ordinary light sources. The intensity of total radiation 
varies considerably in different gases, and stands in no 
simple relation to the molecular weight, nor to difference 
of potential in the gas; nor does it seem to depend on ab- 
sorption of gas at ordinary pressure and temperature. 


LAW OF THE MAGNETIC CIRCUIT. 


Ir is curious that nearly all electrical engineers think 
that magnetism follows Ohm’s, or an analogous law. It 
really does not follow any such law. Ohm found by ex- 


periment that A=. That is a definite law, R depend- 


ing on the ratio of Æ and C, and not on their absolute 
value. The analogous magnetic ‘‘law” merely amounts 
to a definition. It is not a statement that the resistance is 
equal to the ratio of the “ magneto-motive force ” to the 
flux, as that is not the case. The resistance depends on 
the values as well as on the ratio of these quantities so that 
we have only a definition left, with no underlying law 
whatever. Some say, “ When there is a magneto-motive 
force and a flux we will call their ratio the magnetic resist- 
ance.” The ratio of any two quantities may be given a 
name, but that does not provide any analogy to Ohm’s 
law. Of course, it must not be forgotten that current and 
induction are both solenoidal, but solenoidal distribution is 
met with in so very many branches of physics that it 
affords no special analogy between current and induction 
in particular. 
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THE PLANT IN THE NEW HOTEL BROEZEL, 
BUFFALO, N. Y. 


Tux design and construction of isolated plants for hotels 
has wisely been made a specialty by some electrical engi- 
neering firms, prominent among whom may be mentioned 


Fig. 1.—Exectaic LIGHTING IN THE HOTEL BROEZEL, 
BuFFALO, N. Y l 


F. P. Little & Co., of Buffalo. One of their installations 
of this nature was illustrated and described in Tae ExEc- 
TEICAL ENGINEER not long ago, and another shown on this 
age in Figs. 1, 2 and 3 will afford a good object lesson 
or visitors to Buffalo during the Convention week. We 
refer to the plant in the new Hotel Broezel. This installa- 
tion comprises two Thomson-Houston spherical dynamos 
of a capacity of 500 and 600 lights aaah The 
engines, which were also furnished and set up by F. P. 
Little & Co. are Rice automatic high-speed, built by the 
John T. Noye Manufacturing Co., of Baffalo, and are of 50 
h. p. and 30 h. p. respectively. Underwood cotton leather 
belting is used with much satisfaction. The engines 
and dynamos are set on solid brick foundations, which are 
tied together to the floor level. The foundations extend 
10 feet below the floor surface, and are built free from the 
foundations of the building itself. Owing to the adoption 
of this method no vibration is perceptible at any point in 
the hotel. 
The building is wired for 800 lights, 500 being of 16 c. p. 


Fic. 2.— DYNAMO PLANT OF THE HOTEL BROEZEL, BUFFALO, N. Y. 


and 300 of 20 C. p. There are two are lights provided for 
outdoor use. These are of the well-known “ Mosher ” type, 
run on the incandescent circuits, and give excellent re- 
sults, The wiring is concealed throughout the building 
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beneath the floors, and nothing but the “ Grimshaw ” of 
the New York Insulated Wire Company is used. The 
wiring is done in such a manner that there is practically 
no difference in potential between any two lights in the 
building. In order to avoid any risk, moreover, ample 
space between the wires is allowed, and no two wires of 
Opposite N are anywhere nearer together than 4 
inches. All safety devices are of porcelain. There is a 
separate cut-out for each separate group of lights; also a 
separate cut-out for each circuit, grouped together, placed 
80 as to be conveniently got at on any floor. It may be 
noted that there is an entire absence of wires in the 
dynamo-room. The feed-wires are brought to the switch- 
board through the walls, and are not visible, The wires 
from the dynamos to the switchboard are carried in a con- 
duit under the brick flooring. 

Motors are becoming an essential feature of hotel plants, 
and this installation proves no exception, as F. P. Little & 
Co. have received an order for two Crocker-Wheeler mo- 
tors, one of 4 b. p. and one of 2 h. p. They promise to be- 
come a strikingly valuable addition to the outfit of this 
altogether modern hotel, where efficiency of operation is 
studied equally with the comfort of the guests, and where 
electricity is relied upon to supply no small part of the 
conveniences. 


FId. 3.—ELECTRIO LIGHTING IN THE HOTEL BROEZEL, 
BUFFALO, N. Y. 


The firm who have put in this plant have lately been 
very busy in their own locality, their recent installations 
including a 100-light plant for the Wells Elevator at 
Buffalo, a plant for the W. H. Walker & Co. Building, 
Buffalo, and a $15,000 contract at the new Capitol, Albany. 
It must certainly be regarded as one of the most hopeful 
and encouraging features of electrical engineering that 
concerns of this high professional grade are establishing 
themselves in different localities to secure and undertake 
contracts requiring expert ability and skilled experience 
for their satisfactory execution. 


COPPER. 


ALTHOUGH the stock of copper in England and France 
and afloat was smaller at the end of January than it had 
been at the same date for three years previously, the price 
is considerably lower. According to Messrs. H. R. Merton 
& Co.’s statistics, the stock on January 31, 1892, was 
57,462 tons, as against 61,396 tons in 1891, 95,714 tons in 
1890, and 109,528 tons in 1889. Yet the price this year 
was £44 128. 6d. per ton, as compared with £52 12s. 6d. 
per ton, £48 17s. 6d. per ton, and £77 108. per ton on the 
same day in the three preceding years. 
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THE MANUFACTURE OF FINE ELECTRICAL 
INSTRUMENTS IN AMERICA. 
BY 


I. 


APID as the advance in electrical appli- 
cation was in this country during the 
last decade, it was not evenly kept up 
all along the line. American dynamos 
and lamps and motors and “systems ” 
not only proved successful at home 
but were in demand abroad ; yet when 
comparisons were made with Europe, 
as to fine instruments of precision, it 

was found that we were almost wholly dependent upon the 

foreigner. Some people, in fact, took it for granted that 
such conditions must prevail indefinitely, and that, for 
some occult reason, the manufacturers of England, France 
and Germany would long enjoy a control of the market as 
the result of the absence of competition. It is needless to 
say that these ideas, so little creditable to American skill 
and enterprise, have been rudely upset, and that though 
domestic occupation of this field has been tardy it begins 
to be pretty complete. In spite of the prestige and influ- 
ence of long years of monopoly, and of the remarkable 
strides made by some of the younger builders of instru- 
ments in England, the American manufacturer has now 
3 made this market his own, while the profession 
never had better or cheaper apparatus at its com- 
mand. 

It has seemed to us that this technical revolution is one 
worthy of a little notice at our hands, as a leading feature 
of contemporaneous American electrical industry ; and it 
is but natural that the career and work of the old house of 
Queen & Co., of Philadelphia, should furnish us with some 
unusually interesting material for a brief survey of the 
subject. This firm serves to demonstrate the fact that age 


Fig. 1.—MATHER DYNAMO AND SWITCHBOARD. 


in business, contrary to the accepted laws of nature, may 
often be marked by growing vigor and activity; and in its 
special domain of work it has done not a little during the 
last quarter of a century to confirm the high reputation 
that was won for Philadelphia by Franklin in his various 
apparatus, by Rittenhouse with his ingenious planetarium, 
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or by the Harrisons in expert chemistry. The history of 
any art is largely the history of representative individuals 
or firms, and the study of what has been done by them, as 
well as their way of doing it constitutes a valuable course 
of instruction. 

In 1853 Mr. James W. Queen started an optical business 
at No. 924 Chestnut street, Philadelphia. The business 


Fid. 2.—Eppy 4-PoLE POWER GENERATOR. 


grew very rapidly, and in 1858 Mr. Queen associated with 
him Mr. Samuel L. Fox. Under this new management the 
firm throve wonderously and extended the scope of its trade 
with great rapidity. 1870, Mr. Queen retired from 
business, and Mr. Fox has since conducted the business 
alone, taking into the firm with him in 1881 his son, Mr. 
Edward B. Fox. Exclusively an optical business at first, 
the firm has gradually sere its scope so as to include 
optical instruments of all kinds, and from optical instru- 
ments to scientific instruments in general, until now the 
firm probably keeps in stock, handles, manufactures and 
sells a larger number of scientific instruments and instru- 
ments of precision than any one firm in the world. 

For many years the firm was located at No. 924 Chest- 
nut street, the site originally occupied by Mr. Queen ; but 
the business grew with such rapidity that this building, 
though five stories high, exclusive of basement, proved 
quite insufficient for it; and a number of other buildings in 
the vicinity were obtained for storage and other purposes. 
In 1888 the building was greatly enlarged and improved 
and it was then hoped that sufficient space would be 
afforded for all. This hope, however, proved delusive, and 
it was deemed necessary last fall to look about for other 
and more commodious quarters. ‘These were soon secured 
at No. 1010 Chestnut street, and extensive alterations were 
immediately put under way to adapt the premises to the 
varied needs of the business. These alterations were 
practically completed by the Ist of January last, and the 
firm moved into and took possession of its new building. 

This building has a frontage of 23 feet, and has three 
floors and a basement extending 230 feet in depth clear 
through from Chestnut to Sansom streets. Another story 
in front and two in the rear complete the building. The 
total floor space in this building is 27,000 square feet, being 
6,000 square feet more than in the old building at 924 
Chestnut street. 


II. 


The new store of Messrs. Queen & Co. has been built 
exactly according to their designs for the express purpose 
of adequately accommodating the peculiar and varied 
interests of their vast business which is among the largest 
of its kind in the world. In it may be bought everything 
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a magnifying glass to a steam engine. 

A complete system of speaking tubes passes through the 
building, all tubes connecting to a central board at which 
an operator is stationed who makes different connections 
so as to render communication 5 from any one part 
of the building to another. Each department also bas a 
district messenger service by which messengers, police, 
fire or carriage service may be quickly obtained. The 
optical shop is connected with the repair desk of the opti- 
cal deptartment by pneumatic tubes, so that repairs and 
work may quickly be passed to and fro. With these tubes 
a package may be sent from the third floor rear to the 
ground floor front, a distance of 325 feet and an answer 
received within 10 seconds. 

The entire building is heated and lighted by a private 
plant located in the rear of the basement and is entirely 
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optical shop on the third floor rear, where there is installed 
a 10 h. p., Mather 4. pole motor. Our engraving, Fig. 1, 
shows the Mather machine together with the switchboard, 
which was specially designed so that the plant can be 
directly connected to the Edison street mains by throwing 
over a switch. Fig, 2 shows one of the Westinghouse en- 
gines driving the Mather 4-pole generator. 

The wiring throughout the building, as also the actual 
installing of the engine and dynamo plant, was done by 
Messrs. W. S. Griffiths & Co., the Mather agents for Phila- 
delphia. The rear elevator is run direct from one of the 
engines, both being very close to each other. 


III. 


There are now seven departments to this immense estab- 
lishment, each under the management of men who have 


Fic. 8.—A VIEW IN THE ELECTRICAL INSTRUMENT DEPARTMENT. 


satisfactory in every sense of the word. The plant con- 
sists of two 40 h. p boilers made by the Coatesville Boiler 
Works; injector and pumps for same; one 35 h. p. West- 
inghouse engine; one 25h. p. Westinghouse engine. 

The heating is done by steam at a pressure of but 3 lbs. 
during the coldest weather and the plant was put in by the 
Onderdonk Steam Heating and Ventilating Co. of No. 19 
North Sixth street, Philadelphia. A Spencer damper regu- 
lator is used, and by its means the steam pressure is kept 
constant within a variation of but 4 lb. e entire plant 
was put in under the supervision of M. R. Muckle & Co., 
engineers and contractors, of Philadelphia, and was planned 
by o M. R. Muckle and Mr. E. G. Willyoung, of Queen 


The dynamos are a 400 light Mather 110 volt machine 
and a 20 h. p. 220 volt Mather 4-pole generator; the 220 
volt generator furnishes power to the front passenger ele- 
vator which is run by an Eddy motor, and also to the 


had special training and experience in the particular line 
under their charge. 

These departments are: 1. Optical. 2. Engineering and 
mathematical instruments. 3. Microscopic. 4. Electrical 
Test Instruments; Electrical and philosophical instru- 
ments and apparatus. 5. Magic lanterns, stereopticons, 
astronomical telescopes, etc. 6. Meteorological instru- 
ments. 7. Photographic apparatus and accessories. 8. 
Chemical. 

The limits of this article prevent us from entering into 
the details of all these departments which could be made 
the subject of several interesting volumes, but a good idea 
of the varied character of the apparatus handled by Messrs. 
Queen & Co. can be gathered from the bound catalogue of 
the firm combining the catalogues of all the departments. 
This is probably the largest catalogue published by any 
house in the world. It has over 1,200 pages and lists over 
30,000 distinct articles. When it is remembered that 
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almost every one of these articles is of scientific import- 
ance, some idea of the vast scope of the business may be 
obtained. 

We must, however, confine ourselves to the Electrical In- 
strument Department, one of the largest and most flourish- 
ing of the establishment, and one which is known all over 
the country wherever fine and accurate instruments are 
used. 

Iv. 


For purposes of management the work of the Electrical 
Instrument Department has been divided into three parts, 
namely, General Oversight and Finance, Correspondence 
and Advertising, and Manufacturing. 

Mr. Wm. Biddle, the business man of the department, 
has been with Messrs. Queen & Co. for many years and 
has in succession filled most of the various positions in 
the department and has had, therefore, a large experience. 
His brother, Mr. Jas. G. Biddle has also been with the firm 
for a number of years and has made a special study of the 
marketing of scientific instruments and apparatus ; all 
quotations are made by him, a work of no small magni- 
tude when it is remembered that the number of distinct 
pieces catalogued by this department alone is over 4,000, 
while at least 2,500 pieces made by other makers (most of 
them foreign), and none of these pieces duplicates, are 
sold every year. To assist in the work of correspondence 
with foreign makers a translating clerk is attached to this 
department. Mr. Jas. Biddle also has charge of the adver- 
tising of the department. 

The manufacturing of this department has been for the 
past two years in charge of Mr. Elmer G. Willyoung, a 

uate of Michigan University. and formerly assistant 
in physics and electrical engineering in that institution. 
The manufacturing of this department embraces both that 
of electrical instruments and apparatus and of physical ap- 
paratus. This department publishes the largest physical 
apparatus catalogue that is issued in America, about 4,000 
pieces being listed, most of them being manufactured in 
the shop of the firm. 

All the instruments and apparatus manufactured by this 
department are designed in the draughting-rooms of the 
department, skillful draughtsmen being employed. To 
supervise the 55 oe a s 77 as dis- 
tinguished from electrical, Mr. Willyoung has an assistant 
who gives his whole time to the work. 

This department has dealings with nearly every college 
in the country and with a majority of the schools. Prob- 
ably three-fourths of all the scientific instruments and ap- 
paratus sold to schools and colleges for the purposes of class 
or laboratory work in physics goes from Department 4 of 
Queen & Co. Among the instruments manufactured and 
sold may be mentioned air pumps, sirens for determining 
the rate of vibration of tuning forks and other musical 
bodies, Atwood’s machines for determining the laws of 
falling bodies, eto. 

v. 


But it is in the manufacture of fine electrical instru- 
ments that this department has grown most rapidly. Three 
years ago it was thought practically impossible to secure a 
good electrical instrument except from abroad. Now it 
can be positively asserted that most of the instruments 
made in the shops of Queen & Co. are fully as good as any 
for the same purpose that can be obtained from English or 
continental makers if, indeed, they are not superior. 
Among the leading specialties for which Queen & Co. are 
famous are their Cardew voltmeters, the American patents 
for which are owned by them; portable testing and 
resistance sets ; standard resistance sets, etc. 

This department also manufactures Thomson tripod and 
double-coil reflecting astatic galvanometers, as well as a 
large number of other types of galvanometers, together 
with the telescopes, scales and lamps to be used with them. 
Among the products of the firm, also, are large photome- 
ters for either arc or incandescent measurements and fitted 
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with all appliances, such as candle balance, Methven screen, 
socket for using a calibrated electric lamp as a standard, 
socket for carrying an incandescent lamp while being meas- 
ured so as to present it to the “ grease spot ” at any de- 
sired angle, eto. 

In addition to these, probably the most complete line of 
standard resistance boxes in the world is manufactured by 
Messrs. Queen & Co., including the Standard No. 1 Set 
of Prof. Anthony’s design, P. O.“ pattern of Wheat- 
stone bridge and rheostat combined, 100,000 ohm box 
(long) in 10 sections, subdivided 10,000 and 1,000 ohm 
boxes, Standard 1 ohm, 7, ohm, and ;},, ohm coils, eto. 
All of these are wound with platinoid wire and adjusted, 
the No. 1 from „y to hu per cent., No. 2 to , and the 
others from d to Py pet cent. in accuracy. 

Messrs. Queen o. are also agents for the well-known 
foreign makers, Edelmann, Carpentier, Hartmann & Braun, 
Sir Wm. Thomson, etc. 

Our illustration, Fig. 3, gives but a faint idea of the variety 
of apparatus handled in this department, while in Figs. 4 
and 5 there are illustrated some of the more important 
of the instruments above referred to which afford an inter- 
esting object lesson in electrical measuring instruments, 
embracing, as they do, instruments for the most refined 
measurements as well as for every-day commercial work. 

During the past few years Messrs. Queen & Co. have 
equipped most of the new electrical laboratories which have 
gone up about the country. The new electrical laboratory of 

rinceton College, built about three years ago, was equipped 
with over $5,000 worth of the finest electrical instruments 
by Queen & Co. A large part of the equipment of the 

assachusetts Institute of Technology was also furnished 

by this firm, who have similarly supplied instruments for 

Pardue University, Ohio State University, University of 

Michigan, Cornell, University of Pennsylvania, University 
of California, and many others. 
VI. 


We propose, now, to take our readers through the shops 
and laboratories of Messrs. Queen & Co. and 155 to afford 
them an opportunity of inspecting the methods and pro- 
cesses which are applied in the manufacture of the various 
instruments above referred to. 

The instrument shop of Messrs. Queen & Co. is a well- 
known establishment of T mlade phia and is visited by 
most scientists coming to or near the city. It occupies an 
entire floor at Nos, 817 and 819 Filbert street, and cover- 
ing a floor space 60 x 150 feet. In in are employed 70 
hands pene a number of apprentices, In this shop, a 
general view of which is given in Fig. 7, are manufactured 
all the goods made by the firm except the thermometers 
and spectacle lenses. The shop is equipped with all kinds 
of special machinery and labor-saving devices. As far as 
possible the hands in this shop are separated into groups 
and located in different parts of the shop to conform with 
the division into departments for which they are executing 
work ; this has the advantage of keeping work of the same 
nature together and of making it more readily accessible 
for inspection by the heads of those departments for whom 
it is being done. 

Cardew voltmeters are made here in lots of 50 at a time, 
and one set of men is kept constantly employed turning 
them out. The work on these instruments has, necessarily, 
to be of a very high order on account of the excessive deli- 
cacy of the moving parts and the extremely small forces 
involved in the working of the instrument. The instru- 
ment depends for its action, as is well known, on the linear 
expansion of avery thin wire when heated by a current. 
Depending upon heat effect alone, the instrument is equally 
valuable for either direct or alternating currents and has long 
been accepted as a standard instrument for both purposes. 
This wire passes over several pulleys and finally connects 
with a very delicate magnifying gearing. In order to in- 
sure accurate working the pulleys and gearings must have 
finely polished pinions and the jewels be accurately bored 
and set. The gear teeth, jewels and pinions are all carefully 
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examined with a magni ying glass before using and the 
slightest irregularity or roughness is the cause of their re- 
jection. All the other parts of this instrument, also, are 
made exactly to gauge and hence all parts of completed 


7 
Ve es 


| 9 * 
: KAUI © t 
e, H Fes in | Sf | 
A A 0 (tvs | A 
eS ow a hid E 
M- eee F 
Joe M 
2 o 


yer 


Fic. 9.—MAKING BINDING Posts IN SCREW MCR. 


instruments are mutually interchangeable. Wherever pos- 
sible, the smaller parts are stamped out with very accu- 
ately cut steel dies. 

In making these instruments Queen & Co. have greatly 
improved upon them as made by i Ss makers, both in 
appearance and quality. One very valuable modification 
which will be appreciated by all, is the great diminution of 
weight. In a lot of instruments just completed by Messrs. 
Queen & Co. almost the entire instrument is made of alu- 
minum, with the result that the weight of the instrument 
is but 4 lbs. as against 74 lbs. in the English make. The 
effect is, also, to considerably add to the beauty of the in- 
strument. 

VIL 


The adoption of aluminum in the construction of eleo- 
trical instruments may be said to constitute one of the 
most important advances in this art made in recent years. 
In this direction Messrs, Queen & Co. have probably ac- 
complished as much as any other firm, if not more, in the 
determination of certain of the more important mechani- 
cal properties of aluminum and its alloys. They have ex- 


Fia. 6.—ASSEMBLING A THOMSON DOUBLE COIL GALVANOMETER. 


pended a great deal of money in working out the practi- 
cal problems connected with its use and have attained re- 
sults amply satisfactory. As a result, they can now cast an 
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allo 5 over 85 per cent. of aluminum and an ex- 
ceeding! 8 amount of copper which has the rigidity 
of cast brass, turns as easily and smoothly as any other 
metal, and in which the most delicate tapping and thread- 
ing can be accomplished with entire success. 

ny have given up in despair all hopes of ever secur- 
ing a hard, firm casting; others, again, of ever putting a deli- 
cate thread in aluminum on account of its porosity. These 
difficulties are now so lightly regarded by Queen & Co. 
that they are now making aluminum transits regularly as 
a market article. A number of ammeters and voltmeters, 
parts of galvanometers and electrometers have also been 
made of the metal as well as portions of leveling rods, 
eto. Opera glasses with aluminum cases have also been 
made and are very popular. A method has also been in- 
vented in the shop of Mesers. Queen & Oo. by which seam- 
less aluminum tubing up to 24 inches in diameter and 3 
feet iong can be easily obtained; this, up to two months 
ago, had been thought quite impossible, and is still thought 
to be so by many. 

VI. 


In another part of the shop Queen & Co.’s well-known 
„Portable Testing and Resistance Sets“ are nfade ; these, 
also are made in lots of fifty at a time, special tools having 
been made for many of their parts so that they may be 
turned out quickly, accurately and cheaply. For example, 


Fid. 64.—ASSEMBLING PORTABLE TESTING SETS. 


all the hexagonal blocks on the top of the set are made b 
one set of men, all the rubber plugs by another, the bind- 
ing posts by another, the rubber tops are cut and polished 
by another, etc. These sets are sold either combined with 
a galvanometer, or without, and are capable of measuring 
with an error of but one-fifth of 1 per cent. resistances 
ranging from zw ohm to 10 megohms. 

A little further along we find a set of men engaged in 
making the new Wagner-Queen direct and alternating cur- 
rent voltmeter, recently brought out by Messrs. Queen & 
Co. This instrument is said to be the lightest voltmeter 
in the world, weighing but 22 ounces. It is made 
almost entirely of aluminum, and the engraving, Fig. 8 
shows it in the course of assembling, the instrament com- 
plete being shown in Fig. 5 group. 

Still a little further along we find a number of workmen 
engaged in manufacturing the well-known “ Magnetic 
Vane Ammeters and Voltmeters.” The same subdivision 
of labor is practised here as in other parts of the shop, one 
man, or set of men, making all the backs, another all the 
bodies, another all the binding posts, etc. All the smaller 
parts of these instruments are stamped out by accurately 
cut dies and heavy machinery, so that all parts are ex- 
actly alike and inter-changeable. 

Twenty-three different forms and ranges of these instru- 
ments are catalogued, the instruments being made in 
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several sizes for either large or small plants and both in 
brass and iron. Ammeters of this type can readily 
be made to include as high a range as 2,000 or 3,000 
amperes, and volmeters as high as desired. These instru- 
ments have come into very extensive use; they are great 
favorites, especially on ship-board and form an essential 
part of the magnificent plants put in by the Edison Com- 
pany on the Sound line of steamers. 

In the manufacture of fine galvanometers, Queen & Co. 
believe they have attained a success in two years fully 
equal to that secured in tens of years by the best European 
and English makers. The Thomson double-coil and tri 
5 in particular, manufactured by them, they 

lieve to be superior to any other made anywhere in the 
world, in regard to beauty of finish, high insulation and 
great sensibility. These instruments are now made in 
several different ranges so as to be suitable for any kind of 
high grade work. large variety of other forms of gal- 
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the post or screw, drilling and tapping it, cutting it off, 
etc. in quick succession ; on one of these machines several 
thousand complete binding posts may be made in one day. 

In the rear of the shop will be found the lens grinding 
and glass cutting 5 which is also very interesting. 
Here bevel edged glasses for Magnetic Vane” and Car- 
dew instruments are made; small lenses for magnifying 
scale readings are ground, shades are cut, etc. An inter- 
esting process is the cutting of holes in the top or sides of 
bell shades ; holes can be cut in any portion of these shades 
up to 2 inches in diameter, and this, no matter upon what 
part of the shade or what its curvature. 

In the rear of the shop also is one of the large dividing 
engines, a view of which is given in Fig. 10. On this en- 
gine are graduated many of the glass or metal scales used 
on various instruments ; divisions can be placed accurately 
at any distance apart on circles or parts of circles up to 18 
inches in diameter. A second dividing engine of a much finer 


Fic. 7.—GENERAL VIEW OF MESSRS. QUEEN & Co.’8 INSTRUMENT SHOP, FILBERT ST., PHILADELPHIA, 


vanometers is also made in this shop, both for commercial 
and for laboratory work, and embracing the reflecting, 
ballistic, dead beat, etc., types. A large quantity of con- 
trol and reversing keys of orthodox and special design for 
all kinds of testing and cable work are also made here. Figs. 
6 and 64 show two views in the assembling department. 


IX. 


Among the special machines used by Messrs. Queen & 
Co. in their manufacturing department we find milling 
machines, punching machines, shapers, etc. The screw 
machines are very interesting, these being largely auto- 
matic in their action and used in the manufacture of bind- 
ing posts, screws, etc. The largest of the machines now 
owned by Queen & Co. and illustrated in Fig. 9, takes rod 
up to Finch in diameter. All that is necessary in this 
machine is to keep it supplied with rod, special tools shaping 


kind is used on the best grade of graduating ; this engine 
is kept in a special room built for it on top of the instru- 
ment shop, the adjuster working here alone, perfectly 
undisturbed. This engine will graduate circles up to 36 
inches in diameter. In this room the final adjustments are 
made of the finer transits, points for setting being located 
over a mile away in each direction. 

Attached to the instrument shop is the foundry. This 
occupies the bottom floor of a small detached building 
just back of the main shop while the pattern-room is 
located just atove. Expert molders are employed in this 
foundry, in which are made nothing but the finest cast- 
ings, all rough iron castings being obtained from outside ; 
aluminum and aluminum alloys, phosphor bronze, brass, 
etc., are all cast here. 

Queen & Co. are now making extensive alterationg on 
the floor just above the foundry for the purpose of placing 


104 


there, their cabinet and wood working shop, and will 
equip it with the most improved wood working machinery. 


x. 


An important part of electrical instrument manufactur- 
ing is the testing and calibration, etc., including special 
tests of wire for insulation and conductivity; tests of bat- 
teries for efficiency, output, etc.; tests of galvanometers 
for sensibility ; experimental work on new instruments; 
calibration and standardization of standard and commercial 
ammeters and voltmeters; adjustment of standard resistance 
boxes and coils, etc. 

Realizing the necessity for work of this kind, Messrs. 
Queen & Co., about two years ago, at just about the time 
they began to actively push their electrical business, 
made a contract with the Mather Electric Co. of Manches- 
ter, Conn., which had just secured the services of Prof. 
Wm. A. Anthony, then leaving Cornell University, as 
electrician, by which the Mather Co. was to do all the finer 
standardizing and adjusting for them under the super- 
vision of Prof. Anthony. Operating under this contract 
the business rapidly developed until it necessitated almost 
the running of a special and separate plant by the Mather 
Co. for the doing of this work. Under this contract Prof. 


Anthony designed several new instruments, which were 


manufactured by Queen & Co, and adjusted by him. 

As time went on the business assumed such proportions 
that it seemed to be very desirable that it should be con- 
centrated and done under one management, especially as 
the growing business of the Mather Co. demanded more 
and more of Prof. Anthony’s time. It was therefore 
decided that the contract, expiring Jan. Ist, 1892, should 
be discontinued on that date. Hence Messrs. Queen & 
Co. immediately set to work to equip for themselves a 
laboratory suitable and adequate for their work. It should 
be stated here that during 1891 a large 
Queen & Co. 's work was ione by themselves at their old 
place, No. 924 Chestnut street, the Mather’s Co.’s facilities, 
owing to other calls, not being sufficient to turn out the 
large quantity of work needed. This work included the 
adjusting and standardizing of Cardew voltmeters, of 
school resistance sets, galvanometers, eto. 

Looking about for larger facilities, it was decided to 
be quite impossible to secure the requisite stability and 
freedom from magnetic disturbance within the city proper. 


After considerable prospecting a property was found at 


Ardmore, Pa., which seemed to answer all requirements. 


XI. 


Ardmore is ten miles out from Philadelphia, on the 
main line of the Pennsylvania R. R. to Pittsburgh; it is just 
below Haverford College and two stations east of Bryn 
Mawr. The property secured by Messrs. Queen & Co. is 
50 feet wide and: 275 feet deep and has upon it a large 
frame house containing ten rooms, Fig. 11. This house 
has been fitted up to do all but the very highest grade of 
work ; forthe latter aseparate magnetic house was built, 
which will be described later. 

In the house the office is the second story front. Here 
are situated the desks of the electrician and of the book- 
keeper. A fine reference library of the best American, 
English, French and German works on electricity and 
cognate science, dictionaries, etc., is here for the use of 
the staff. There is also a table upon which are the current 
numbers of the principal American and foreign periodicals. 
The laboratory staff is encouraged to read these books and 
periodicals, and each member 1s allowed to take not over 
two of them home overnight at any time. All completed 
work is brought to this office for inspection and approval 
before shipment. 

In the second story front is also the draughting-room. In 
this room is a large case in which are kept the working draw- 
ings used in construction; these drawings, hundreds in 
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number, are all carefully classified and arran so that 
any one can be immediately referred to without the slightest 
loss of time. Four draughtsmen are employed continually, 
and even then the work can hardly be done rapidly enough. 
In this room is done all the scale draughting, original 
designing, etc., and the making of working drawings and 
tracings, l 

Just back of the draughting-room is one of the inside 
testing-rooms, This room, illustrated in Fig. 11, is fitted 
up with a complete equipment of instruments for the 
measurement of resistance and the adjustment of resistance 
coils and boxes; several galvanometers are used, of various 
resistances and of the D’Arsonval type. Almost all the 
„ used on the premises are of this kind, it 

ing possible to make them exceedingly sensitive and yet 
practically uninfluenced by magnetic disturbances or 
ordinary mechanical vibration, while their dead-beat quali- 
ties render them very quick in use. In addition to the 
testing instruments is a work table well equipped with 
small tools, ete. 


XIL 


Stepping across the hall we come to the winding-room 
and upper workroom, In this room is done all of the 
winding of spools needed for the “ Portable Testing and 
Resistance Sets.” To wind spools for these sets requires the 
steady labor of one man. A small lathe is used for wind- 
ing, run by a 110 volt Perret à b. p. motor; a special 
resistance box is used by means of which the speed of the 
motor is under perfect control and may be varied from one 
revolution to fifty per second; with this box, also, the 
direction of motion can be changed at will. 

The winding of these coils, which is illustrated in Fig. 12, 
is done very systematically and can be done with an exceed- 
ingly small waste. Before beginning to wind a lot of 
colls of any kind, each spool of wire, as it comes from the 
makers, is tested in order to see how many centimetres run 
tothe ohm. The amount needed to make up a given resist- 
ance is then calculated and about 14 per cent. added. One 
half of this amount is then wound off on a reel exactly one 
meter in circumference and placed behind the winder as 
shown in the engraving. The other half is then wound 
off on the reel at the side of the first. The reel being 
about two feet long there are usually several dozen pairs 
of such lengths wound off ; this supplies enough wire for 
as many spools as there are pairs. 

The outside ends of two adjacent wires are now taken 
and carried through two small holes in one end of the spool 
and the two wires wound upon the spool (which has been 
chucked in the lathe) side by side; when, finally, the two 
ends are reached they are soldered together. The other 
two ends are then clamped in the testing bridge and the 
resistance of the spool measured. The adjustment is 
secured by altering the position of the joint; if the resist- 
ance is too high a little solder is run between the wires so 
as to make the tetal joint length shorter. - By testing every 


tenth spool or so, to allow for any non-homogeneity of the 
‘wire, the spools can be so closely adjusted in the winding 
that not over 14 per cent. of the wire is lost. 


Part of this room, also, is used: 4s a workshop for the 


‘upper floor. A fine Hill instrument lathe with divided head 
‘Stock, taper cutting attachment, slide rest, etc., complete, 


is placed here with a complete set of metal and wood 
turning tools, A heavy carpenter bench fully equipped 
with carpenters’ and cabinet makers’ tools allows the doing 
of any incidental woodwork which may be necessary. 

Just across the hall from this room is the other inside 
testing-room. This latter room is equipped very much as 
is the first testing-room described, except that the instru- 
ments are of a somewhat higher grade for the doing of a 
somewhat better class of Sork. In addition to the appar- 
atus for resistance adjusting there is, in this room, a switch- 
board connected with the electrical system of the house, 


— 
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Fig. 11.—ELECTRICAL STANDARDIZING LABORATORY AND MAGNETIC ROOM OF MESSRS. QUEEN & Co., AT ARDMORE, PA. ' 
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designed for the calibration of low range ammeters and 
voltmeters and any other odd uses requiring E. M. F. or 
current. This board gives voltages from 0 to 100 and cur- 
rents from 0 to 100 amperes. In this room, also are wound 
all the high grade galvanometers, ammeters, shunts, etc., 
which are then taken to the magnetio-room for careful test- 
ing. All the electro-dynamometers made are also standard- 


Fia. 8.— ASSEMBLING WAGNER-QUEEN VOLTMETERS. 


ized here. In this room also the wound spools are tested 
and put into place in the resistance boxes. 

The rear of the centre corridor just outside of the room 
described has been converted into a paraffining- room; the 
illustration, Fig. 11, shows a testing set being dipped and 
already well coated with paraffine. A number of pairs of 
pans are used to accommodate the various sized resistance 
sets made ; one pan is supported within another with water 
between the pans in order to prevent the paraffine from 
getting too hot and decomposing—decomposed paraffine 
being almost a conductor of electricity. Just back of the 
office is a coat, wash and lunch room in which are hot and 
cold water, tables for lunching, eto. 


XIIL 


On the ground floor, the right hand front room is the 
store-room and packing-room. A series of deep, glass 
doored and locked closets have been built around two 
walls of the room, and in the closets is kept all wire not 
needed for immediate use, as well as all other stock sup- 

lies such as screws, galvanometer mirrors, lenses, eto. 
Here also are kept all the fine instruments used by the 
laboratory only occasionally. Work not yet issued to the 
hands is also stored here, as well as all extra tools, etc., 
kept in stock against breakage. 

Back of the store-room is another work and windin 
room ; in this room all of the winding for ammeters an 
voltmeters is done. For this purpose a lathe and Perret 4 
h. p. 110 volt motor are used as in the winding-room on 
the upper floor. A work bench and full equipment of 
tools, grindstones, etc., may also be found here. 

Just back of this room is the battery-room. In this 
room are set up 60 large Julien accumulators which are 
connected to the switchboard in the adjoining room. 


XIV. 


Over on the opposite side of the house in the rear is one 
of the most interesting and important rooms of all. This 
is the Calibrating Room. In this room which is illustrated 
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in Fig. 11, is the switchboard from which potential or cur- 

rent, either direct or alternating is distributed to all parts 

of the plant. This switchboard measures 16 feet by 9 

feet. At the right of the board and about 2 feet from 

5 ae as will be seen, there is a shelf attached to the 
oard. 

In this shelf are held four rows of iron cups filled with 
mercury, while next to each row of cups is a trough filled 
with mercury. Two of these rows contain 60 cups per 
row, one row being the positive terminals of each of the 
60 accumulators, the other the negative terminals. These 
accumulator terminals are each wired to the cups on the 
switchboard by No. 8 copper wire. The other two rows of 
cups form the terminals of resistances, 60 in number. By 
the use of these cups it is evident that any combination of 
ses and resistances, either series or multiple can be 
made. 

Just above this shelf of mercury cups may be seen the 
two copper bus bars. In all combinations whatever, 
these two bus bar are made the distributing centres. 

In front of the switchboard and the middle of the room 
are seen the dynamo machines used for calibration. These 
machines were specially built for Messrs. Queen & Co.’s 
laboratory according to specifications furnished by Mr. 
Willyoung, by the La Roche Electric Works, of Phila- 
delphia. There are three machines in all ; a 2 h. p. motor, 
a small alternating machine giving 60 volts and 20 amperes 
and a direct current calibrating machine. The latter, Fig. 
12, has combined with it a special switch and resistance 
box by which the two fields may be connected in series, 
multiple, or used singly or in any of these circumstances 
have extra resistance included in one or both fields. The 


e belts used in the machines have been very carefully made, 


and this machine will deliver voltage from 0 by steps 
of {y volt, or even less, to 1,200 volts, giving a maximum 
current of a little over one-half ampere at this voltage or 
below it. 

The bus bars are put up in sections which are connected 
together by heavy copper strips of the same cross section. 
The switches are so arranged on the board, that in case it is 
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desired to run the calibrator, for instance, the right hand 
section has the storage battery connected to it in series; a 
switch then throws these two bus bars on to the motor 
circuit and the field of the calibrator in multiple; while 
the calibrator circuit, by another switch, is thrown on the 
left hand section, from which this calibrating potential is 
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distributed to all parts of the premises. All the power 
used on the plant is secured through the medium of the 
storage batteries which are charged from the mains of the 
Haverford Electric Light Co., situated justabove Ardmore. 


XV 


In this room special racks have been provided for the 
calibration of Cardew voltmeters, many hundreds of which 


Fia. 12.—WINDING SPOOLS FOR PORTABLE TESTING AND 
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are sold yearly ; on these racks which are illustrated in 
Fig. 18, twenty-five instruments may be standarized at 
once, A voltage of about 10 per cent. greater then the 
maximum working potential of the instruments is kept on 
for from 48 to 60 hours before the instrument is finally stan- 
darized ; this is partly to “season” the working wire and 
partly to discover any defects which may exist in it and 
which might cause the instrument to break down, After 
this preliminary seasoning process, a scale is 5 de- 
termined for each individual instrument by making a table 
of the readings in degrees on a special seale used for the 
purpose, These tables are then sent to the dividing engine 
and the separate dial of volts:engraved. This method is 
greatly superior to the old one of compelling all idstru- 
ments to read to the same scale, and has resulted in a great 
saving of labor with additional accuracy. a 
ae 

The Magnetic Room, an exterior “and an interior vidw 
of which are given in Fig. II, is considered to be one of 
the finest rooms for high grade electrical work to be found 
anywhere in the country, being superior to anything else 
of its kind except perhaps the magnetic rooms of Cornell 
and of the Worcester Polytechnic Institute, The room is 
a detached building, built of pressed brick, and 60 feet 
away from the nearest building, which: is a small: barn. 
The walls of this room are double and filled in with' saw- 
dust to prevent any sudden change of temperature. Not 
a grain of iron or other magnetic material can be found 
within 25 feet of the building, copper nails, eto., being 
used throughout, The windows-and doors are also double. 
The window weights, catches, locks and gutter are all brass 
or copper, as are also the gas pipes and fixtures, The 
room is heated with hot water from a boiler located in 
the barn in the rear. The heating is done with but 2 lbs. 
of steam up to 65 degrees or 70 degrees F. and can be kept 
there within half a degree all day long, even in the coldest 
weather. This heating plant was put in by the Onderdonk 
Steam Heating and Ventilating Co., of Philadelphia. 
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Inside the room are five square piers each 24 feet 
square, and capped with a heavy slate slab. These piers 
are hollow and filled in with conglomerate and extend 
down three feet into the ground ; the floor has a clearance 
around them of about half an inch while weather strips 
make the cracks impenetrable to air currents. Three of 
these piers are in one straight line, being the line of the 
meridian, while about 40 inches sd Be to the centre pier 
is a fourth pier at right angles to the line of the three, 

On the two end piers are. two standard Helmholtz- 
Gaugain tangent galvanometers, while on the fourth pier 
are a pair of telescopes and scales for obserying them. One 
of these galvanometers can be used for measuring potentials 
from 0 to 1,000 volts and the other for measuring currents 
from 0 to 1,000 amperes. These two instruments are per- 
manently fixed and are never disturbed. They have been 
carefully standardized and readings may be taken instantl 
to check the secondary standards used in ammeter an 
voltmeter calibration. : 

At one side of the room, on a slate slab let into the wall, 

is a Thomson centiampere balance, with extra resistance, 
and working up to 1,000 volts, This is merely intended as 
a check against the indications of the tangent. instruments. 
Near to the Thomson balance is a delicate analytical bal- 
ance sensitive to y milligram and weighing up to 200 
grams. On the wall is a standard chronometer with sweep 
seconds attachment and made specially. for the laboratory 
by the Seth Thomas Clock Co. 
Upon the fifth pier is placed the galvanometer used in 
adjusting the highest grade resistance sets. This galvano- 
meter was specially designed for this laboratory and is said 
to be one of the finest instruments ever made by Messrs. 
Queen & Co. The instrument is of the dead beat bell 
magnet type and has a lł-inch mirror. The suspension 
tube is 30 inches long and the suspension a single cocoon 
fibre. There are three sets of coils with the instrument, 
of low, medium and high resistance. These coils may be 
quickly interchanged in conformity with changes in the 
character of the work. Upon the telescope table used in 
working with this galvanometer are pemanen T mounted 
all the oa connections, eto., needed for quickly taking 
up any character of work. 


Fia. 18.—CALIBRATING CARDEW VOLTMETERS. 


Just to the left of the electrician is mounted the standard 
set of coils used in most of the work. This set is one of 
the celebrated No. 1 sets, designed by Prof. Anthony, and 
is correct, as compared with original Cavendish standards, 
within of 1 per cent. Several ultimate single coii 
standards are also at the laboratory ; these last were ad- 
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justed and were certified to by Prof. Glazebrook in charge 
of the Cavendish laboratory, at Cambridge, England. A 
table just to the right of the electrician is arranged to re- 
ceive the standard slide wire bridge and apparatus used in 
adjusting ultimate standards. Shelves, etc., are about the 
room to receive work in 5 of adjusting. 

In this room is done all the standardizing of resistance 
coils and boxes which require an accuracy of over 4x per 
cent.; also the exact standardizing of the secondary stan- 
dards used in the calibration of ammeters and voltmeters; 
and the adjusting of high grade shunts, determination of 
galvanometer constants, special tests, etc, The entire 
plant is amply equipped with gas and water and all 
conveniences. 

XVIL 


The laboratory and its equipment were planned by Mr. 
E. G. Willyoung, of Messrs. Queen & Co., and have more 
than given ‘satisfaction, Mr. William Young, who has 
been with the firm for several years, is assistant electrician 
and has charge of the laboratory under Mr. Willyoung. 
The laboratory at present employs 16 assistants, all of them 
having had special training in practical and theoretical 
electricity. One of these assistants is a graduate of the 
University of Pennsylvania; one of Amhurst and Cornell; 
one of the Philadelphia High School; two of other schools, 
and eleven of che Philadelphia Manual Training School. 
It is interesting to note how . the Manual Training 
School graduates are employed by Messrs. Queen & Co.; 
indeed, it has been said in jest that this School is run for 
their benefit and that they take the entire output as soon 
as the youths are graduated. 

In conclusion the writer desires to acknowledge his in- 
debtedness to Mr. E. G. Willyoung for the many courtesies 
extended and information volunteered during a recent visit 
to Messrs. Queen & Co. “'s various establishments. 


THE INCANDESCENT GENERATOR OF THE 
DUPLEX ELECTRIC CO. 


Tue generator illustrated here has a capacity of 6 h. p., 
and is made by the Duplex Electric Co. Ltd., of Corry. Pa. 
The incandescent machines made by this company are very 
similar to their motors and vary from 15 to 500 lights of 
16 c. p. They sit on a sliding base with belt-tightener. The 
regulation is accomplished automatically. They are simple 
in construction, self-regulating, thoroughly automatic, 
without the use of wasteful rheostats or appliances outside 
of the generator. They run quietly without sparking and 
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without any change in the position of the brushes under 
any possible change of load and have a very low tempera- 
ture at full load. The armature used in this generator is a 
modification of the Gramme. Its core is a drum, built on 
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a brass spider of the best charcoal wire wound on an iron 
frame having a cross-section, which divides the core into 
four parts. The armature is carefully balanced both be- 
fore and after winding. The air space is reduced to a mini- 


INSPECTOR’S SWITCHBOARD, EDISON STATION, BOSTON. 


mum, bringing the field magnets, the cores of which are 
of best wrought iron, close to the armature and forming a 
highly efficient magnetic field. The commutator segments 
are of tempered copper, insulated by mica and firmly held 
in place by a fibre collar which renders it impossible for 
them to fly out. The brushes are composed of thin copper 
strips fastened together at one end. They do not require 
shifting and are free from sparking under extreme variation 
of load, thus ensuring their long nike. The brush holders 
are simple in construotion, of brass and thoroughly insu- 
lated. The bearings are made of the best anti - friction 
metal, while the boxes are attached to the pedestals by 
means of a ball-and-socket joint which secures perfect 
alignment. 


A CENTRAL STATION INSPECTOR’S SWITCH- 
BOARD. 


BY 


I8 G3 Aak. 


THE inspector’s switchboard in the Boston Edison sta- 
tion contains scarcely anything new or unusual to the elec- 
trical fraternity, but as it has attracted considerable atten- 
tion from central station men who have visited us, a de- 
scription of it seems in order, so that other stations may 
be benefited by the same, if it should contain any features 
new or worthy of consideration, 

The Edison Illuminating Co., of Boston, maintains a 
corps of inspectors whose duty it is to care for all com- 
plaints, make small repairs and look out for the welfare of 
their customers generally, both day and night. It is in 
their room on the fourth floor of the Head Place station 
that the board is located. The board is built of oak and 
combines both a switchboard and desk, the upright portion 
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consisting of a polished slate front. On this are mounted 
the fire-alarms, telephones and annunciators. On the desk 
are placed a watchman’s register and automatic telegraph 
apparatus communicating with the various hotels and thea- 
tres so that they may call an inspector without delay. In 
the base of the board are located the batteries and cable 
terminals of the bell system for the entire station. 

The board presents a very neat and compact appearance, 
and has received much favorable mention from central 
station people who have.seen it. It was built in the com- 
pany’s shops and was designed by the writer, their chief 
inspector. 


FURTHER EXPERIMENTS WITH CONDENSER, 
SPARK AND AIR JET. 


BY 


SLE. Kanana 


In a prior communication’ I described some effects which 
were obtained by the induction of Leyden jar or condenser 
discharges passing through coils or helices upon other coils or 
helices placed in inductive relation with the former, and the 
effects of the use of an air jet or blast upon the spark dis- 
charge of a condenser as acting to enhance the inductive 
effects of the discharge were alluded to. It is my purpose 
in the present paper to still further emphasize the novel 
actions brought about by allowing a stream of air to play 
upon the discharge obtained from a condenser connected 
to the terminals of a high potential coil, such as a secondary 
whose primary is fed by alternating currents of any fre- 
quency. l , 

Fig. 1 typifies this arrangement. c represents a coil 
which may give from 10,000 to 20,000 volts as a secondary 
to a suitable primary fed with alternating currents of suit- 
able voltage. The terminals of this coil are connected to 


the condenser K, as indicated, and the discharge of this 
condenser is effected by means of terminals at J, and an air 
jet is allowed to play upon the discharge at J for the pur- 
7 of making use of discharges of very high frequency. 
fn other e 


, the inductive effects of the discharge 
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passing across the gap J, which without the presence of the 
air jet would be quite feeble, may be enormously enhanced, 
and represent in fact the passage of currents of extraordi- 
nary frequency. 

Thus, in Fig. 2, if a ooil A of a few turns of heavy copper 
wire, even as large as a quarter of an inch in diameter and, 
say, 15 to 20 turns, wound to a diameter of about 6 inches, 
be interposed in the path of the discharge, or in series 
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with the discharge terminals at 3, the self-inductive effects 
of this coil are such that a number of incandescent lamps 
in series are lighted in shunt to it; without the air jet at J 
the lamps do not incandesce. This experiment shows the 
presence of enormous self. induction in 4 as its actual resist- 
ance can be but avery small fraction of an ohm, The 
presence of such high self-inductive actions in a naturally 
suggests that it may be used as a primary and produce 
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strong inductions in a parallel circuit. Thus, in Fig. 8, if 
a single turn be taken around the coil A and an incandes- 
cent lamp L, demanding 25 volts and two amperes of cur- 
rent, be connected across the terminals of the single turn, 
as shown, the lamp at L is lighted by the inductive effects, 
but this does not occur without the air jet at J. 

Another demonstration of the extremely high frequency 
of the discharges is indicated in Fig 4, where two or three 
turns of conductor are placed in inductive relation to the 
coil a, such as are indicated at B. In the figure they are 
indicated as being separated, but it is to be assumed that 
they are bl ee around the coil a and perfectly insulated 
therefrom. Several turns in B are sufficient to illuminate 
the lamp at L, depending upon its voltage and its resist- 
ance, even though its terminals are solidly shunted by a 
heavy copper wire w several feet in length. This experi- 
ment is somewhat similar to one of Mr. Tesla’s experiments 
in that it depends upon the enormous frequency of the dis- 
charges in B. The effects are practically ni? without the 
air jet playing at J. 

If, as in Fig. 5, the coils a and B be employed asa simple 
induction coil without an iron core, it is found that at a dis. 
tance of a quarter of an inch, at J, with the air jet passing 
at J, very heavy, thick sparks pass at D, which space may be 
made three-quarters of an inch in length, the sparks resem- 
bling Leyden jar discharges, although the number of turns 
in B is only 20 and in a about 10. Both coils are con- 
structed of very heavy copper wire and the turns kept 
apart, the average diameter of the coils being six inches, 

In Fig. 6 is shown a modification in which the outer 
coil, consisting of about 20 turns of copper wire about a 
quarter of an inch in diameter, and the inner coil about 12 
turns of somewhat similar gauge, are connected together 
so as to form, as it were, a closed circuit with each other 
through the lamps at I. The discharges are sent through 
the system as before by the air jet spark at J from the 
condenser K fed by high potential alternating currents of 
10,000 to 20,000 volts. The lamps at L. are brilliantly 
lighted in this experiment. Variations of the effective 
length of the single coil a, which is made of bare wire, can 
be obtained by a sliding contact, as indicated in the figure. 
This contact may be made to include more or less of the 
turns of a, 
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A modification of the experiment Fig. 6 is shown in Fig. 
7 in which two coils a and B are connected in multiple, but 
the coil a is connected through the lamps, which are 
brought to high brilliancy on the passage of the discharges 
at J with the air jet playing thereon. The coil B has the 
1 number of turns in this experiment and probably 
eeds its lamps through the coil a by a sort of local cur- 
rent flowing through the two coils in series, though this is 
very difficult to determine. If on the passage of the dis- 
charges across J there are unequal inductions in the coils 4 
and B, which set up currents local to the lamps, we would 
have an action analogous to the flow of currents locally to 
the coils connected in multiple arc when they are in un- 
equal positions with respect to a changing magnetic field, 
causing an inequality of electromotive forces to exist. 
Fig. 8 shows that with the coils connected in multiple, 
even though their turns be unequal, it is easy to light a lamp 
L which spans a few of the turns in the outer coil. The 
lamp used in this case was a 100 volt lamp. The vigor of 
the self-inductive actions is certainly remarkable, and with 
the ordinary periodicities of merry current, namely, 
125 or 250 alternations per second initially used, effects due 
to very high frequencies are very readily obtained. The 
actions appear to be more vigorous the larger the condens- 
ing surface in K, the longer the spark at J, and the more 
vigorous the air jet used. The air jet hitherto employed 
by me has been of very moderate pressure and I expect to 
increase its force with the construction of a much larger 
apparatus for getting these inductive effects. 

t would appear that we have in the air jet and the spark 
discharge a partial solution of the problem of obtaining 
very high frequencies in a fairly continuous manner. Fig. 
9 shows an arrangement which may be found more effective 
when working with very powerful apparatus; that is, a 
series of spark gaps 31, 3%, 33, are each of them provided 
with air jets blowing therethrough. A much higher po- 
tential will be required to leap these combined spark gape 
while the extinguishing action or the blowing action of the 
jets will be equally vigorous in each space. The apparatus 
is so simple and of so little cost to construct even for ob. 
taining, by inductive actions of this character, sparks of 
great Fength and extremely high voltage, that it is con- 
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templated to construct a much larger apparatus than that 
which has hithorto been used. 

The coil B in these experiments while made of a few 
turns of heavy, coarse wire, was in my former communica- 
tion described as constructed of a much larger number of 
turns of fine wire immersed in oil, and it was shown that 
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torrents of long sparks could readily be obtained there- 
from. The ratio of inductions between the coils a and B 
seems to be approximately those in an ordinary transformer, 
and while it 1s very difficult to estimate from the length of 
spark alone the actual voltage existing, yet it is certainly 
true that very many thousands of volts potential difference 
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exist between the terminals during the passage of such 
sparks as 7 inches and 8 inches in length. The striking 
distance, however, appears to increase much more rapidly 
than the potential, and if the law holds good it saud ap- 
pear to be easy to secure sparks of very great length by 
extending the scale of my experiments. 

It may be remarked here that in reference to striking 
distance, it is a question whether there is not a certain po- 
tential which from a certain sized terminal will strike at 
any distance. It would appear that in order to prevent 
the discharge from passing into the air either in the form 
of a brush or a discharge connecting the terminals, the ter- 
minals themselves should be made in the form of larger 
and larger poles kept perfectly smooth the higher the po- 
tential worked with, and that for voltages as high as 200,- 
000 or 300,000, terminals tipped with small balls would act 
55 as points and allow discharge into the air in the 

orm of a brush discharge, if this potential oould not actu- 
ally cause a leap between the terminals. 


THE NEW STATION OF THE EDISON ELECTRIC 
ILLUMINATING COMPANY, NEW YORK. 


Tax credit of having installed the first central station in 
the world for the distribution of current for inoandes- 
cent lighting is, as our readers are aware, due to the Edison 
Electric Illuminating Company, of New York City. Started 
in 1882, this station has been in continuous operation ever 
since, and the success early obtained in its working soon 
induced the company to erect other stations, with a result 
that during the past few years stations at Twenty-sixth 
street and Thirty-ninth street, New York, have come into 
operation. The old station in Pearl street, however, has 
long since ceased to meet the demand made upon it, so 
that the company some time ago resolved to erect a central 
station which should be able to meet fally all require- 
ments, both as regards capacity and economy of opera- 
tion. 

The newstation which is situated at the corner of Pearl and 
Elm streets, may be said to be growing gradually, the 
plant at present installed being merely temporary in its 


Feb. 24, 1893.] 


nature. Thus, during the past year the company have been 
developing the most economical type of engine to employ, 
and believe that they have secured this in the Van Vleck 
disconnective engine, described in our issue of January 20, 
and now in daily operation in their Twenty-sixth street 
station. They are now constructing under the supervision 
of their engineer, Mr. John Van Vleck, a similar type of 
engine, intended to work up to 1,600 h. p., which is to form 
one of the set of small units for the new station. As the 
load on the station increases, larger units will be required, 
and provision is being made for six or eight of these of 
from 4,000 to 5,000 h. p. each. Thus it will be seen, while 
affording an ample number of large units, the error will 
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New EDISON STATION, ELM ST., NEw YORK CITY. 


not be made of placing the station in such a position that 
a break down in any one member would seriously affect its 
working. 

When fully equipped to carry 200 pounds steam pressure 
and over, quadruple expansion engines will be employed. 
Owing to the peculiar day load which obtains in this dis- 
trict and which reaches a maximum between 10 and 11 
o’clock a. m., it will admit of almost 12 hours’ operation at 
fall capacity, and hence this high load factor will permit 
of the economical employment of quadruple expansion en- 


gines. 
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The contemplation of quadruple expansion naturally 
necessitates the employment of high steam pressures, 
and in the matter of boilers the company are not 
yet quite decided as to the type they will employ, 
as they are of the opinion that better results can 
be obtained in the matter of evaporative power than 
can be obtained with the present type of water-tube 
boilers. Their object is to get a safety boiler with an 
evaporative capacity equal to that of a first-class marine 
boiler ; the latter type, of course, cannot be used on the 
score of safety. 

The steam piping also is receiving its due measure of at- 

tention and is designed throughout to withstand 300 
pounds pressure. Mr. Van Vleck has devoted consider- 
able study to the construction of the steam piping which 
will be on what is known as his “Cannon” System. This 
is a multiple pipe system, consisting of a number of pipes 
8 or 9 inches in diameter placed in a row and ex- 
panded into headers with flanges. These flanges will 
robably be 4 inches thick and bolted with 23 inch 
olts. No duplicate or cross-over piping will be used 
as it is believed that the method of construction here 
adopted will make all repairs unnecessary and avoid all the 
trouble usually encountered with high pressure steam 
piping. 

It is contemplated to operate the boiler furnaces under 
hot blast, and for this purpose, the engine and boiler-room 
will have closed doors, these rooms being slightly under 
pressure, and supplied with fresh air forced in through 
ducts below the floor. This air, on rising, accumulates all 
the radiant heat from the engine, piping, boilers, etc., and 
in the hot rooms above will attain a temperature of 100 to 
150 degrees. From these hot rooms, again the air will be 
exhausted and sent through heaters in the stack, where it 
will be further heated up to 300 to 350 degrees. From 
these heaters it will find its way to the ash-pit of the 
boilers, the whole forming what is now called. the hot- 
blast system, which has been very successfully applied on 
many English steamers and is now being introduced on 
American vessels. 

With the arrangement as here outlined, energy can only 
find its way out of the station through three channels; 
first, in the form of electrical energy, conveyed through the 
conductors; second, as heat contained in the heated air 
escaping through the stack, and which has been reduced to 
as low a limit as possible by the feed-water heaters and 
hot-blast heaters; and third, as heat contained in the water 
flowing from the condensers which will also be reduced to 
the lowest practical limit by heating the feed water and 
by the employment of quadruple expansion engines. 

In the matter of the electric generators to be employed, 
the company has also gone to work very deliberately, and 
favors a series-wound disc dynamo, and the indications are 
that such a type of machine will be used. 

The system of electrical apparatus within the station 
will also be of an exceedingly novel character. Among 


other things, the output in amperes on each feeder will be 


so indicated as to automatically form a curve on the side 
wall, showing the distribution of the load on the entire 
system. ‘The pointers of the ampere-meters will all termi- 
nate in black dots, which will move vertically up and down 
through slots, The pressure at the ends of the feeders 
will also be shown in a similar manner and will form a 
straight line when the pressure is normal all over the sys- 
tem, Any abnormal pressure will thus evidently be indi- 
cated by a break in the straight line, and will thus imme- 
diately attract attention. The main voltmetersto be em- 
ployed will be constructed on the principle embodied in 
Sir William Thomson’s engine-room voltmeter specially 
adapted for the present purposes by Mr. Van Vleck. These 
voltmeters will be two feet in diameter and are now being 
constructed by James White, of Glasgow. 

The station being designed for 500,000 lights, the main 
ampere-meter will be constructed to measure 200,000 am- 
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peres. It is also proposed to use Sir William Thomson’s 
electrostatic voltmeters on the common pressure wires. 
These voltmeters, as is well known, require no actual cur- 
rent for their operation, and hence they will not deflect the 
comparative indicators, and will thus make it unnecessary 
to run the common pressure wires to the ends of the 
standard feeder. 

It will, of course, require some time to put all these ideas 
into actual practice, but the work is steadily going on and 
will be pushed with all possible speed. It must be consid- 
ered a subject for congratulation that so large and important 
a company as the Edison Electric Illuminating Co., of New 
York, is under the management of one so intelligent and 
far-seeing as Mr. R. R. Bowker, the first vice-president 
of the company, who has done much to place the company 
in its present splendid condition. 


A PROPOSED SYSTEM OF ALTERNATING DIRECT 
CURRENT TRANSFORMATION.! 


BY F. JARVIS PATTEN. 


THE lecturer described several devices affording the means of 
transforming a single alternating current of short wave length or 
high frequency into triphased alternating currents of long wave 
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reducing potential increase rapidly in size as the frequency of 
alternation decreases; consequently very large converters are re- 
quired for such systems. These features are antagonistic and 
render the conversion apparatus costly if low frequencies are 
essential to the proper working of rotary field machines. 

The system shown in Fig. 2 admits of using high frequencies 
on the line and in the conversion apparatus at G and D, for rais- 
ing and lowering potential, while the transformer, Fig. 14, 
changes these triphased currents of high frequency either to a 
uniform direct current or to_triphased currents of a lower rate of 
alternation. 

At the delivery end D, Fig. 1, separate converters c., Ce, Ces 
(not interlinked) are used, the secondaries having free terminals, 
as shown, which are taken to the brushes 1, 8, 5 and 2, 4, 6, i 
on the commutator of the ring R,, Fig. 2, the winding of which is 
connected at three equidistant points æ, v, y of the ordinary 
Gramme ring and collector R,, or to three ring contacts, as may 
be desired, according to whether a direct current or triphased 
currents required, as a result of the transformation. The ma- 
chine R, is simply a synchronizer, requiring only sufficient power 
to drive the apparatus and is supplied with one of the triphased 
currents only. This machine keeps the whole apparatus in syn- 
chronism, and the currents from all the secondaries are taken to 
the winding R,, Fig. 2, which is direct and reversely connected 
as before explained. Thus, if the frequency throughout the sys- 
tem in Fig. 1 were 288 reversals per second, and there be, say, 12 
segments in the commutator of the ring R,, there would then be 
developed in the circuits connected to æ, v, y, triphased alternating 
currents having 48 reversals per second. We have, then, here a 
means of changing at a single transformation multiphase currents 
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length or low frequency, and also a means of transforming a 
single alternating current into a continuous direct current of uni- 
form E. M. F. The requirements of practice would probably be 
met by two independent armature windings carried on the same 
core. One windiog has acollector directly and reversely connected, 
and is supplied with a single alternatingcurrent. This winding is 
also connected to the other one at three equidistant points, and 
the other winding is provided with an ordinary Gramme collec- 
tor, and, if desired, three rings that are connected to three inter- 
mediate equidistant points of this winding. 

This reduces the machine to a single armature with two wind- 
ings and two collectors, or at least to two separate armatures and 
collectors, which form will doubtless be found preferable. The 
consumption circuit will be connected either to the brushes bear- 
ing on the collector or the rings of the secondary winding, ac- 
cording to which function of the machine it is desired to render 
operative. 

Thus a single alternating current of ordinary period may be 
transformed either to trip alternating currents of low 
period or to a direct current of comparatively uniform E. M. F. 

If a three-wire system, like that shown in Fig. 1, is used 
throughout, giving triphased currents at the delivery end D, 
from the secondaries of the three converters, the transformation 
of these triphased currents to a single direct current of uniform 
E. M. F. or to triphased currents of a much lower frequency of 
alternation, can be accomplished on similar lines. It is well 
known that multiphase motors give better results with currents of 
comparatively low frequency, 40 to 80 per second being the re- 
ported practice abroad. On the other hand, the converters for 


1. Abstract of a paper read before the American Institute of Electrical 
Engineers. 
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of high frequency to similar multiphase currents of low fre- 
quency. 

_ This system admits of using high oer on the line, and 
in the conversion apparatus at both ends of the line, and low 
frequency in rotary motors at the delivery end. If, instead of 
being connected to three rings, the leads æ, v, y are connected, as 
shown in the figure, to another winding, a direct current of uni- 
form E M. F. will flow in the circuit D D —. This transforma. 
tion requires no further explanation here. Fig. 3 shows a 
developed view of a part of the commutator of the ring R, and 
the relative positions of the brushes. 

To prevent short circuiting, the segments are separated, as 
shown, so that a brush will not bear simultaneously on adjacent 
segments, and for obvious reasons, the brushes have a lag behind 
each other of one-third of a segment. The arrows show how the 
currents are flowing at the time being. Brush 1 has no current; 
brush 3 has a positive, and brush 5 a negative impulse. 

If these transformations can be made on a large scale econom- 
ically, it will be possible to supply not only alternating current 
apparatus of every description, including multiphase devices, but 
direct current apparatus as well, from a single high tension alter- 
nating current. When the original source of supply is a water 
power, and the distance is not too great the losses of conversion 
may well be brought within commercial limits. 


Mr. GILBERT WILKES, engineer for the Eastern District of the 
Edison General Electric Co., has resigned that position and has 
become the chief engineer of the Detroit Electrical Works, to take 
charge of their electrical work. Mr. Wilkes will enter upon hig 
new duties March 1. 


Feb. 24, 1892.] 


Society and Club Notes. 


A TRIBUTE TO THE MEMORY OF GEORGE WORTHINGTON. 


AT a meeting of the members of the Electric Club held at the 
club house Friday evening, February 12th, the following minute 
was ordered to be spread upon the records of the clyb: 

The E‘ectric Club of New York hereb resaes the profound sorrow felt 
by ita members upon learnivg of the death of Mr. George Worthington. 

His genial companionship, his hearty will, never failing towards any, 
bis disinterested friendship, his utter unselfishness, endeared him to all who 
came within the circle of his acquaintance. The memory of these traits of his, 
as well as of his manly independence and courage, leaves in our minds and 
hearts the gracious sense of past comradeship to temper the sad knowledge of 
our friend's departure. 

He was one of the fonnders of this club, and tho leading spirit in the work of 
building it up to usefulness and for the benefit and pleasure of its members. 
= The secretary is requested to communicate this minute to the family of Mr. 

orthington. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. 


AT the council meeting, Feb. 16th, the following applications 

for associate membership were e: 

Fred Deland, Western manager, The Electrical World, 465 The 
Rookery, Chicago, Ill. 

Elisha Gray, Highland Park, III. 

Adolf Graner. electrical patent agent, 529 North 85th St., Phila- 
delphia, Pa. 

J 5 ee James, electrician, Naval Observatory, Washington, 


A. F. McKissick, professor of electrical engineering, the A. & M. 
College of Ala., Auburn, Ala. 

Lee L. Summers, assistant electrician, Western Union Telegraph 
Co., 18 W. U. Telegraph Bldg., Chicago, IIl. 

The following applications for transfer from associate to full 
membership, approved by the board of examiners, January 12th, 
were acted upon: 

Charles B. Burleigh, electrician, Thomson-Houston Electric Co., 
620 Atlantic Ave., Boston, Mass. 

Robert Edward Dunston, president, the Connecticut Motor Co., 
Plantsville, Conn. 

Angus S. Hibbard, general superintendent, American Telephone 
and Telegraph Co., 18 Cortlandt St., New York City. 

Charles H. Wilson, general par nienceai Chicago Telephone 
Co., 208 Washington St., Chicago, Ill. 

Park Benjamin, electrical expert and engineer, 82 Park Place, 
New York City. 

The American Institute of Electrical Engineers has decided to 
hold its annual meeting this year in Chicago. 


LOUISVILLE ELECTRIC CLUB. 


THE representative members of the different electrical firms 
in Louisville met in the parlors of the San Carlos Hotel on Feb- 
ruary 1, for the p of organizing an electrical club. Mr. 
Sidney J. Sproul, superintendent of the Louisville Electric Light 
Company, was elected temporary president, and Mr. D. W. Sea, of 
the Edison General Electric Company, was made temporary sec- 


retary. 
College Notes. 


UNIVERSITY OF NEBRASKA. 


THE new Electrical Engineering Laboratory is nearly completed, 
It is 50 x 60 feet, with high roof for good ventilation, and is de- 
signed especially with regard to plenty of light. 

In this building are being placed two engines, one 100 h. p. 
tandem compound condensing Gidding’s automatic, made by the 
Sioux City Engine Works, and one 25h. p. Atlas automatic, made 
by the Atlas Engine Works, Indianapolis, Ind. Each engine may 
be coupled to either end of a line of counter-shafting through the 
centre of building or belted directto dynamos. The line of coun- 
ter-shafting is made by the Falls Rivet and Machine Co., Cuyahoga 
Falls, Ohio, and is a model of accurate workmanship. The driven 
pulley from the 100 h. p. engine is attached to the shaft through 
a Van Winkle 100 h. p. spring dynamometer and thus allows 
accurate power measurements to be made at all times. Only 
clutch pu T are used, so that any dynamo may be started or 
stopped at pleasure without stopping the engines or throwing off 
belts. By a system of friction clutch couplings the whole line of 
shafting may be driven from either engine independently, or from 
both engines working together as occasion may require, To this 
line of counter-shafting are connected one Westinghouse 500-light 
1,000 volt alternator, one 3900 5 2,000 c. p. Thomson-Houston 
arc dynamo, one 25-light 2, 000 c. p. Wood arc dynamo by the 
Fort Wayne Elec. Company, two 15 K. W. Edison dynamos 
arranged for the three-wire system, and one 100-light 100 volt 
Weston dynamo, thus representing nearly every type of machine 
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used at the present time and of commercial sizes. The engines 
are arranged so that they may be run at high pressure, exhaust- 
ing through improved exhaust heads into the atmosphere, or they 
may be connected with a 100 h. p. Worthington independent jet 
condenser and run as condensing engines. Steam is furnished 
by a 125 h. p. Sterling boiler placed in a separate building in the 
rear. Besides the Van Winkle dynamometer, a Prony friction 
brake, a Brackett cradle dynamometer and two dynamometers of 
special design, one an oil and the other a magnetic dynamometer, 
are provided for power measurements. Each electric system rep- 
resented is complete in every detail. Four handsome fireproof 
switchboards are provided on which are placed the measuring 
instruments and regulating devices of each system. About $5,000 
has been expended in importing standard electrical instruments 
alone, and a large amount of apparatus, such as current meters, 
watt meters, lamps, transformers, etc., possessing special features, 
have been procured from other firms than those named. Sixty- 
five storage cells of three different types are used to light the 
building and for experimental work. 
The total addition to the equipment in this department this 
year will amount to over $30,000, which thus will make the de- 
artment more completely equipped for its work than any other 
in the West, and equal to any in the whole country. An outline 
of the course will be given later. : 


Legal Notes. 


ELECTRIC RAILWAY INFRINGEMENT SUIT—WESTINGHOUSE 
PATENTS. 


THE Westinghouse Electric & Manufacturing Company has 
recently begun an important suit against the Pittsburgh & Bir- 
mingham Traction Company for the infringement of its patent 
No. 442,459 covering a device which has rendered the electric 
street railway motors both noiseless and durable. When the 
Westinghouse company began the manufacture of its motors they 
were confronted by the objection raised by numerous users of 
electric motors to the noise of those with which they had experi- 
enced. The engineers of the company considered the subject 
very carefully and there was worked out in due time a device for 
enclosing the gears in such manner as to suppress the noise and 
at the same time to provide automatically for a proper lubrication 
of the teeth of the gear wheels. 

The company has put out several hundred motors with these 
gear cases, and they have been successful in their operation from 
the very start, and have fully demonstrated the fact that street 
railway motors can be run without noise, with the further ad- 
vantage that the wear and tear and consequent expense of main- 
taining them can be reduced to a nominal figure. The successful 
running of the motor furnished by the Westinghouse Company, 
has, it is claimed, made this form of device so desirable that nearly 
all of the other companies engaged in the business have taken the 
risk of infringing the patent by closely copying the plans of the 
Westinghouse Company. 

The present suit has been brought as a test case. 


THE GREEN ELECTRIC RAILWAY PATENTS. 


Ir is stated that suits will be brought to enforce the rather 
extraordinary patents on electric railroading methods granted 
not long since to C. Green, of Kalamazoo, and noted in these 

ges. ayor O. S. Kelley, of Springfield, Ill., is said to have a 
arge amount of money he wishes to lose in trying to demand 
royalties from every electric railroad using the overhead system.” 


Reports of Companies. 


ELECTRICAL CONSOLIDATION AT ST. JOHN, N. B. 


A CONSOLIDATION of the electrical interests in the city of St. 
John, New Brunswick, has been effected by the organization of 
a new company known as the Consolidated Electric Co., Limited; 
this company have taken over the Eastern Electric Co., Limited, 
the New Brunswick Electric Co., Limited, and theSt. John City 
Railway Co., and it becomes one of the largest companies in 
Canada. The new company will have a capacity of 6,000 incan- 
descent lights and 300 arcs. They have the contract for the light- 
ing of the city, and anticipate a large increase in both lighting 
and motor business. 

The officers of the company are: John F. Zebley, of New 
York, president ; H. B. Zebley, of New York, secretary-treasurer ; 
Chas. D. Jones, of St. John, manager, backed by a strong board 
of directors composed of New York and St. John gentlemen, 
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Letters to the Editor. 


THE PERRET MULTIPOLAR FIELD, 


In regard to Mr. Perret’s reply to my criticism in THE ELEC- 
TRICAL ENGINEER of Jan. 20. I will say but little, as he seems in- 
clined to beg the question entirely, and I can see no advantage to 
be derived from a continuation of the controversy. What Mr. 
Perret meant in his original article no one should know better 
than himself, and I have no desire to enter into an argument as 
to the advantage of laminated fields. 

In order, however, to justify myself before those who have 
done us the honor to follow us, I will quote from Mr. Perret's 
original article of Nov. 1890 (which statement also appears in 
THE ELECTRICAL ENGINEER of Jan. 6), as follows: 

„Now, if we so dispose the magnetic circuit as to cause the 
lines of force to enter the armature core at one point, to leave it 
at another, to enter it again ata third point and to leave at a 
fourth, it is obvious that the conductor will cut all the lines at 
four points in each revolution, and that it will therefore generate 
the same E. M. F. at one-half the original speed.” ‘‘If we increase 
the number of poles to six, we shall obtain the same effect at one- 
third the speed, etc,” is, then,” viz., causing the flux 
to enter and leave at successive points on the armature, ‘‘is the 
1 of construction by which we secure low speed.” (The 

t italics are my own.) 

As Mr. Perret admits that ‘‘in practice all the lines of force 


do not enter and leave the armature at the consecutive field poles,” 


and that it would be of no advantage if they did, I can see no 
need of further comment. 
H. R. WELLMAN. 
CLEVELAND, O. 


FORMING AN ELECTRICAL CLUB AT ERIE, PA. 


ABOUT fifty young men of our city, most of them engaged in 
our electrical manufacturing establishments, have organized as 
The Erie Electrical Club,” for the pu e of studying the prin- 
ciples and phenomena of electricity. e have engaged Prof. J. 
Brownell Rogers, of the High School faculty, to deliver a course 
of 12 lectures on electricity. We meet each Thursday evening in 
Prof. Rogers’ laboratory at the High School where we have all 
the advantages of apparatus and the use of the Edison incandescent 
circuit for experiment. MEMBER. | 


Erir, PA., Feb. 18, 1892. 


inventors’ Record. - 


CLASSIFIED DIGEST OF ELECTRICAL PATENTS 
ISSUED FEBRUARY ọ, 1892. 


Alarms and Signals :— 
Jug 2.18 a Electrio Circuits, M. G. Crane and F. W. Cole, 468,478. Filed 
A repeater for use in connection with fire alarm signals and the like. 
geht ng Device for Annunciators, R. A. Schoenberg, 468,697. Filed July 
A pneumatic reset for electric annunciators (see THs ELECTRICAL Bnei- 
NEER, Feb. 10). 


Conductors, Conduite and Insulators :— 


Elevated Electric Condust, C. O. Newton, 468,888. Filed Dec. 18, 1889. 

An elevated support or conduit for a large number of wires or cables, 
capable of ready access but secure inst unauthorized interference. 
Electric Cable, W. Vogler, 468,585. Filed March 7, 1891. 

A cable having an insulated central core and a return circuit consisting of 
several surrounding wires held in position by a series of fibrous threads. 
sarge pit chen ey: 468,772. Filed Oct. 19, 1891. 

n ins p oint. 
Insulating Coupling, L. McCarthy, 468,778. Filed Oct. 19, 1891. 

Similar to No. 468,772. 


Distribution :— 


Electric Lighting System, S. L. Trippe, 468,487. Filed Feb. 25, 1891. 

Claim 1 follows: 

The combination, with an electric generator and a series of two or more 
circuits, of a switch and transformer and an electromagnet both interposed 
between the generator and the circuits. 

System for Uperating Glow Lamps by Means of Multiphase Currents, 
J. F. H. Gorges, 468,500. Filed Sept. 3, 1891. 

Consiste of a number of rotation current conductors corresponding to the 
number of phases of the current, and a number of current introducers to 
each lamp equal to the number of said conductors. 

Electric Governor, J. T. O’Brien, 468,686. Filed Feb. 9, 1891. 

Consists in the combination of a curved solenoid and armature, a series of 
contacts, a circuit closer and opener by capri by the said armature, a series 
of resistance coils and electromagnetic cut-outs. 


Dynamos and Motors:— 
Dynamo-Electric Machine, G. E. Dorman, 468,416. Filed Dec. 17, 1990. 
Relates to improved method of connecting commutator strips. 
Ring Armature, J. G. Pool. 468,690. Filed Sept. 7, 1891. 
an improved form of closed circuit ring armature for multipolar dynamos 
motors. 
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Electric Motor, J. T. Wilson, 468,716. Filed Aug. 6. 1891. 
An electric motor in which continuous rotary motion is converted into 
effective reciprocating motion. 
Heating :-- 
„ Heated Smoothing Cylinder, W. Mitchell, 468,426. Filed May 


An electric ironing apparatus. 


Lampe and Appurtenances : 
Carbon Holder for Arc Lamps, S. P. Parmly, 468.411. Filed Sept. 30, 1800. 
A double carbon holder provided with a swivel joint and a c amp for 
simultaneously grasping both carhons. 
Are Light Globe Holder, C. A. Pfluger. 468.412. Filed Apr. 6, 1891. 
A combined globe holder and dust guard fer arc lamps. 
101 Light Hanger for Inside Use, C. A. Pfluger, 468,413. Filed May 15, 


An arrangement for conveniently raising and lowering an arc lamp. 
Electric Arc Lamp, A. G. Waterhouse, 468.711. Filed Aug. 21. 1891. 

i Consists of a novel arrangement of the automatic cut-out devices for arc 
amps. 

Miscellaneous :— 
Magnetic Toy, G. A. Goodson, 468,838. Filed Apr. 6. 1891. 
Electric Alarm Clock. W. 8. Burroughs, 468,414. Filed Mar. B. 1890. 
Magneto-Electric Machine, J. Hunt, 468,451. Filed Apr. 24, 1891. 

Relates to improved means of generating a single impulse of electric 

energy and sending it over a circuit. for use in blasting, etc. 

htning Arrester, E. Thomson, 468,497. Filed May 5. 1890. 

onsists of a series of conducting particles supported in a form of plastic 
insulating materia’ and arranged so asto form a succession of small dis- 
ruptive spaces in the path of the discharge. 
Electrical Indicator, M. A. Deuel, 468.597. Filed July 3, 1890. 

A magnetie indicator for showing the condition of telegraph lines. 
Magnetic Separator, E. Ferraris, 468,599. Filed Mar. 13, 1891. 

Consists of a wheel carrying a number of electromagnets on its periphery 
connected with one another and with a commutator at right angles to the 
axis of the wheel, and a rim of magnetic metal on which the ore is carried 
and separated by the change of current. 

Electric Connector, G. Gibbs, 468,651. Filed Nov. 28, 1891. 

A connector for use between the different cars of a railway train. 
Magnetic Extractor, H. W. Southworth, 468.706. Filed Mar. 11. 1891. 

F magnetic separator for removing particles of iron and steel from paper 
pulp. 

Rheostat, A. J. Shaw, 468,752. Filed Oct. 15, 1891. 

An arrangement for varying the degree of resistance of a rheostat quickly, 
uniformly and certainly without danger of injurious heating. 

Apparatus for Stopping Engines or other Motors, J. P. Tirrell, 468,733. 
Filed May 11, 1891. 

A power-controlling device for steam railways and an electrically con- 
trolled detent by means of which the aforesaid device may be prevented 
from operating. 

Railways and Appliances :— 
Trolley-Wire Support, J. P. B. Fiske, 468,338. Filed July 30, 1891. 

Claim 1 follows: 

A trolley wire support comprising a hanger extending along the top of the 
wire and a sheet metal clip extending below the wire, and clamped to the 
hanger at its ends. 

Electiic-Motor Truck, F. D. Blackwell, 468,492. Filed Sept. 16, 1889. 

ee to special means of mounting and supporting the motor upon the 
uck. 

Motor-Gearing for Electric Cars, E. B. Phillips, 468,526. Filed Jan 6, 1891. 

Relates to means of balancing the stress of transmission in a motor the 
axis of whose armature is coincident with the axle of the truck. 
Electric-Railway Spstem, W. J. Ogden, 468,575. Filed Nov. 20, 1891. 

A single centrally located conductor supplying current to cars running on 
both tracks of a double-track road. 

Electric Railway, C. W. Thomas, 468,708. Filed Oct. 21, 1890. f 
A trolley having two contact sheaves journaled in a single rocking frame. 
Switches and Cut-Outs :— 


Combined Switch and Switch-Boz, A. L. Rohrer, 468,474. Filed Dec. 2, 


Has ly constructed joints by means of which the swit-b is made 
water-tight and at the same time can be readily actuated from without. 


Telegraphs :— 
Telegraphy. W. F. Wentz, 468.755. Filed Feb. 14, 1891. 


Means for reducing the current in the main line, and apparatus for throw- 
ing said means into operation upon the opening of the main circuit, 


ELECTRICAL WORK AT DU BOIS, PA. 


GREAT activity has been shown of late in electric light and 
power enterprises in Du Bois, Pa. The Du Bois Traction Passen- 
er Railway Co. has placed itself very rapidly on an excellent 
is, thanks to the efficient management of Mr. C. E. Bostwick. 
Its plant is at present operating three cars which run through the 
principal streets of the town. The building is a large frame 
structure 145 by 30 feet. The station equipment at present con- 
sists of one 60 kilowatt Edison generator belted direct to a 125 h. 
p: Ball engine, steam being supplied from a 125 h. p. boiler. 
he company contemplates increasing the capacity of its plant in 
a short time on account of its intention to extend the road through 
other stteets of the city, besides running to Falls Creek, a town 
rapidly developing two miles distant. 

Moreover, the Citizens’ Electric Light and Power Co. is to be 
affiliated with the Traction Co., and in the early Spring a fine 
lighting plant is to be installed of both the arc and the incandes- 
cent system. 


FRANKFURTER ACCUMULATOREN-WERKE, C. POLLAK & CO. 


THIS company has just been organized at Frankfurt, a. M., Ger- 
many, for the manufacture of accumulators, safety mining lamps 
and other electrical apparatus invented by Mr. Charles Pollak. 
These cells, which have been declared by the French courts and by 
experts to be independent of the Faure patents, are claimed to ex- 
ceed in efficiency and life the usual form of cells. Mr. Charles 
Pollak 1s the general manager of the company. 


Feb. 24, 1892.] 


TRADE NOTES AND NOVELTIES 
AND MECHANICAL DEPARTMERT. 


In a good technical journal, the Convention is 
always going on. 


THE CONSOLIDATED ELECTRIC STORAGE CO. SAFETY LAMP. 


A portable lamp is manufactured by the above company for 
the National Transit Co. The case is of quartered oak. 644 inches 
high, and 44 x 23% inches in width and depth respectively, and 
contains the storage battery which may be charged either from a 
primary battery or direct current. The lamp is of one candle- 
power, and is hung on springs in the focus of a silver-plated re- 
flector set in front of the case and covered by a bulls’-eye of plate 
glass. The lamp will burn for six consecutive hours at full candle- 
5 oe the reflector increases the illuminating effect nearly 

ourfold. 


AN EVANS FRICTION CONE DYNAMO PLANT. 


WE illustrate herewith a plant recently put into the Weeks 
Building, Boston, Mass., which shows very strikingly the 
economy in space, and convenience in operation, afforded by the 
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WRIGHT & STARR ELECTRIC CO. 


IN the advertisement of the Wright & Starr Electric Company in 
our issue of February 10, in the sixth line from the top of page 
xiv, our type made them say that one of the advantages of their 
system was that Where the station may be temporarily though 
totally destroyed it is not necessary to stop travel.” By changing 
the word destroyed to disabled, the true meaning is ap- 
parent. 


ELECTRIC POWER FOR THE ST. PAUL ROLLER MILL. 


KINGSLAND, Surrg & Co., of St. Paul, Minn. write THE ELEC- 
TRIOAL ENGINEER, with regard to the use of electric power in the 
St. Paul Roller Mill, that they propose to use from 80 to 100 h. p. 
in all. They expect to use one motor for the rollers, one for the 
wheat cleaning machinery and one for the bolting and purifying 
machinery. They have not yet selected their motors. 


CHAS. A. SCHIEREN & CO. 


THE manufacture of leather belting is one of the most im- 
portant of American industries, not only on account of its magni- 
tude but because its product is in such universal demand in 
all industries. As is well known the belt is a leading feature 
in electric light and electric railway work, and the requirements 
there are often considered to be about as exacting as possible. 


Leadership in such a field as the electrical is therefore no small 


AN EVANS FRICTION CONE DYNAMO PLANT. 


Evans friction cone system of driving, while allowing the use of 
any dynamo separately. The engraving is so plain as to require 
little descriptive text. The plant comprises four Edison dynamos 
driven by the Evans system, in connection with a 200 h. p. Mc- 
Intosh & Seymour engine. 


THE EMERSON ELECTRIC MFG. CO. 


THE first annual catalogue of the Emerson Electric Mfg. Co., 
illustrating and describing the various specialties of their manu- 
facture, has reached us. Many of the articles shown are entirely 
new and cannot fail to prove of interest to all users of electrical 
apparatus. The catalogue has, by way of frontispiece, twoexcel- 
lent half-tone engravings of switchboard installations, while the 
customary elephant adorns the cover. 


THE C. & C. MOTOR COMPANY. 


THE above company were awarded the contract recently for 
equipping ie large manufacturing building recently erected by 
J. H. E. Waters, in Denver, with light and motive outfits. 

The building is 200 feet square, and at the start will contain a 
250 It. dynamo and a 100 h. p. generator, from which will be op- 
erated at once 10 motors of 5 h. p. each, and two of 10 h. p. each. 
8 will constitute the first large manufacturing plant in 

nver. 


thing, but it has been achieved by Chas. A. Schieren & Co., of 
Ferry street, New York, whose revised and enlarged catalogue, 
just out, lies before us. Their pure oak-tanned leather belting is 
in use in electrical plants all over the world, and has won troops 
of friends, under its name of Electric ” and Patent Perforated 
Electric” belting. The new edition of the catalogue is profusely 
illustrated, and enters in a most instructive and interesting man- 
ner into the details of belt manufacture, as practised by this re 
resentative house. Readers of THE ELECTRICAL ENGINEER will 
remember the recent able articles by Mr. Chas. A. Schieren on 
his observations abroad as to European belting, and on reading 
this pamphlet they will at once perceive how thoroughly the long 
per poriro indicated by the articles has entered into every detail 
of his own work. In addition to the illustrations and descriptions 
of belt manufacture, there is some valuable information as to 
methods of power transmission by belts—a section that any central 
station manager can study with advantage. The catalogue also 
contains a number of minor features and a telegraphic code. 


DETROIT ELECTRICAL WORKS. 


Tae DETROIT ELECTRICAL WORKS are making extensive prep- 
arations in their supply department for this season. A very large 
addition which they are building to their already extensive fac- 
tory is evidence that they intend to keep pace with the electrical 
fraternity. 

They are bringing out several new features in this department 
to be ready for the market in the course of three or four weeks. 
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NEW EDISON ELEVATOR CONTROLLER. 


THE EDISON GENERAL ELECTRIC COMPANY have recently de- 
signed and are bringing out a new controlling rheostat for use 
with electric motors running elevators, hoists, and in other places 
where the conditions require that the motor be started, stopped 
and reversed continually. The controller consists of a resistance 
box of special form, as shown in the engraving. By the move- 


NRW EDISON ELEVATOR CONTROLLER. 


ment of a lever, resistance can be gradually thrown in or out of 
the motor circuit as required, thus increasing or diminishing the 
speed of the motor. The lever also carries the contacts required 
for reversing the motor. This controller can be employed with 
either shunt or series wound motors, and possesses the great ad- 
van of an arrangement whereby, before the motor can be 
reversed the whole resistance is thrown into the armature circuit. 
By this means the possibility of burning out the armature by too 
sudden reversal of the motor is prevented, and fluctuations in the 
voltage of the line wires, by too swift an accession of power, re- 
duced toaminimum. Thecontroller is constructed to con- 
tinuous currents of 15 amperes with all the resistance in circuit, 
but currents up to 60 amperes can be passed through it, without 
injury, for a short time, when starting the motor. The contact 
lever can be worked by a handle or a pulley wheel, as conditions 
require. For elevator work, it is fitted with a pulley, around 
which passes the steel rope which, in the hands of the elevator 
man, controls the movement of the elevator. 

The resistance consists of a continuous series of sheet-iron con- 
volutions with mica insulation between the convolutions, divided 
into sections, each of which is connected to a vertical brass bar 
arranged around the iron convolutions, so that a special contact 
shoe on the lever arm makes a perfect frictional and flexible con- 
tact with the brass bars. The lever operating this contact shoe 
works over a slate table fitted with brass rings for the main and 
armature connections. Carbon contacts are used on these rings. 
As iron, brassand mica are the principal materials used in the 
construction of the controller, it 1s able to withstand a very high 
degree of heat, without risk of destruction. A space 2 feet 2 
inches and 1 foot 10 inches high is required for the controller. 

This controller takes the place of the older motor rheostat, 
and its novelty of form and many advantages which it offers, 
should bring it into considerable requisition in places where the 
older and more cumbersome styles have hitherto been used, and 
should make it essential in all new installations of electric eleva- 
tors or hoists. 


THE SHORT GEARLESS MOTORS IN SNOW. 


It appears to bea curious and interesting feature of the Short 
gearless motor that it will operate perfectly during snowstorms, 
maintaining the schedule time, where other motors fall rapidly 
behind. The only reasonable explanation of this is found in the 
fact that the weight of the motor is centered directly over the 
axle, so that maximum traction is attained. In support of this 
theory, it is noticed that the wheels of the gearless motor rarely 
or never slip even under the worst conditions of track. Another 
reason is probably found in the special controlling device used by 
the Short Co. which prevents a sudden rush of current throug 
the motors, which frequently starts the wheels to slipping and 
prevents them from taking a good grip on the rail. That this lat- 
ter explanation has some weight, is proven by the fact that the 
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Short double reduction motors have operated during the past 
month under conditions of track and weather where other motors 
of the same type have completely failed. In Braddock, Pa., two 
15 h. p. Short double reduction motors are operating cars on 12 
and 13g grades during heavy snow and sleet storms, and without 
missing a single trip. The other road in the town, operating 
also with double reduction motors, was tied up. 
_ In Cleveland, two Short motors carried a car through 4 or 5 
inches of unbroken snow, over a disused switch and started up 
without difficulty under the same conditions. The gearless cars 
in Cleveland are the only ones which can keep on time, and the 
same is true of the long double truck gearless motor car which 
has now been running for nearly three months in St. Louis, Mo. 
In Jamestown, N. Y., the Short double reduction motors have 
operated right through the heavy snowstorms over a succession 
of grades varying from 6 to 10¢ with sharp curves, and the rail- 
way people are surprised and delighted at their performance. 


CROCKER-WHEELER MOTORS IN ENGLAND. 


_ THE CROCKER-WHEELER ELECTRIC COMPANY, New York, has 
just shown a full line of motors, fan and pumping outfits, auto- 
matic switches, etc., at the Crystal Palace Exposition through 
their agents, the General Electric Company, Ltd., of London, and 
have come off with flying colors. The General Electric Company 
now have in writing from Messrs. Crompton & Co., makers of the 
excellent English dynamos and motors, that their various attempts 
at making small motors have been failures when com with 
the machines put upon the market by the Crocker- Wheeler Elec- 
tric Company. They have also made arrangements with the 
General Electric Company to publish a list of Crompton and 
Crocker-Wheeler motors. One part of the list will deal entirely 
with the Crocker-Wheeler motors and on the frontispiece they 
state that they have taken up their sale by special arrangement 
with the General Electric Company, who are the sole representa- 
tives of the Crocker-Wheeler Electric Company in London. 


ELECTRIC CONSOLIDATION ABROAD. 


UNDER the firm of Union Electric Co. there has just been or- 
ganized in Berlin a company consisting of L. Loewe & Co., Thys- 
sen & Co., Mulheim-on-the-Rhine ; and the Thomson-Houston 
International Electric Co., of Boston. The new concern has ac- 
quired all the patents and rights of the Thomson-Houston Inter- 
national Electric Co. for Germany, Austria and Northern and 
Eastern Europe. The company does not intend to erect its own 
factories, but will have its entire manufacturing done by Loewe 


& Co. The capital stock of the new company is 1,500,000 marks, 


equally distributed between the three contracting parties. The 
company will devote special attention to the introduction of 
Thomson-Houston apparatus, both for lighting and power purposes. 


THE MOORE ELECTRIC BELL. 


THE MOORE ELECTRICAL MANUFACTURING COMPANY, of 652 
Hudson street, New York, are introducing a special type of 


THE MOORE ELECTRIC BELL. 


electric bell of which our illustration is a good representation. 
This bell is an exceedingly sensitive one, fitted as it is with a 
pivoted armature it is possible to produce a positive vibration of 
a large bell having a 10-inch gong with the current of one cell of 
Leclanche battery. The bells are made up to a gong of 20 inches 
diameter and are so constructed that they will work on either an 
arc or incandescent circuit if desired. This company issue a neat 
„ catalogue illustrating the specialties manufactured by 
em. 
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THE COWLES WATER-TUBE BOILER. 


RECENT progress in engine design for large stationary power 


plants calls for double the steam pressure . 


now ordinarily in use and creates an ab- 
solute necessity for some well-designed form 
of water-tube boiler which will meet the 
very trying conditions presented. Both 
ashore and afloat the engine-room is now 
far in advance of the fire- room. We have 
excellent triple and quadruple engines in 
— commercial use calling for 160 to 
200 Ibs. of steam and the efforts to furnish 
the steam for these machines with the old 
types of boiler are very far from satisfac- 
tory. The tendency now is to duplicate the 
modern steamship plant in the large electric 
lighting and traction stations of the country, 
and to do this it becomes more and more 
necessary, as the pressures increase, to use 
water-tube boilers. 

The Cowles water-tube boiler represents, 
perhaps, the latest successful attempts to 
meet this increasing demand for progress in 
the safe and economical generation of steam 
for high pressures. 

The accompanying engravings show 

lainly the design and construction of this 

iler. Special attention has been paid to 
strength and safety and to a perfect cir- 
culation, not only of the water and steam 
in the boiler, but of the gases passing 
around the tubes. The very important ques- 
tion of accessibility for cleaning, inspection 
and repairs has also been given thorough 
attention. For stationary work the boiler 
is enclosed in masonry, and for marine or 
portable work it is jacketed throughout 
with a steel shell casing lined with a non- 
conductor and fire tile supported by the 
tubes. The boilers are built in several sizes 
ranging from units of 500 h. p. and three 
inch tubes, for large shore plants and stea m- 
ship work, down to 25 h. p. and 1}¢-inch 


tubes for light work, such as yachts, and for portable use. 
manufacture, 


tubes are of the best boiler tube 


5 — 
— — — — 


— 2 - 
—— —— — om, * 


l 
N 
, 
1 
ie 
1 
11 
A 
' 
p 
i 
i 
N 
i 
i 


—— 
+ aes — — wt, 
~ — < . 
- — 


— 


-~ 
— 


E ²˙ »A n e r 
a, — 2 tu * ] —— - * 
. A — - — 
en 


meote a Prt ee Cees ee» re T 


— vo — 
— . — ů ree · *ü;F Ome 2 2 


— — TL ke on 
- naD — ee ee ee 2 i ~x * * 
— — . — EOE 323 D — — ⅛ M —— — 


P A ee OTL 


The 
bent cold to 


easy curves in a special machine and expanded in; the shells 


Fig. 2.—THE COWLES WATER-TUBE BOILER. 


are of the best mild steel, and the heads and manhole per are 
J The heavy pipe and malleab 
are so designed and arranged that they are in no part exposed to 


of hydraulic-pressed steel. 
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The tubes can be thoroughly swept out- 
Any tube 


can be plugged,or entirely removed and replaced without injury 
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Fig. 1.—THE COWLES WATER-TUBE BOILER, 


to another tube, and access for this work can be had entirely 
through the uptake, furnace doors and manholes. 
The Cowles Engineering Co. (foot of 43d street, Brooklyn, N.Y.), 


claim that it is impossible to injure the 
boiler by unequal expansion or overheating, 
and that it is far safer with a working pres- 
sure of 200 lbs. than the old style of shell 
boiler with its 100 lbs. pressure. 


CROCKER-WHEELER ELECTRIC CO, 


ALTHOUGH there is to be no regular ex- 
hibition at the Buffalo Electric Light Con- 
vention, the Crocker-Wheeler Electric Com- 
pany will have a number of motors set up 
and running at the office of their Buffalo 
agents, Messrs F. P. Little & Company, ad- 
joining the Broezel House. Messrs. Otis 
Bros. will also have one of their celebrated 
pumps operated by a g h. p. C. W. perfected 
motor, and their latest Crocker-Wheeler 
automatic switch. 


ELECTRIC HEATERS ON THE OMAHA 
STREET RAILWAY. 


WE have recently received some inter- 
esting figures in regard to the use of elec- 
tric heaters on the electric cars of the Omaha 
Street Railway Co. It appears that per set 
of 4 Burton heaters to the car, 2 h. p. is re- 
quired in the shape of current, or 4 lbs. of 
coal per h. p. hour, or 144 lbs. of coal per 
day of 18 hours. Coal costs the company 
$1,75 per ton, making 1 lb. cost .00087 dol- 
lar, or 144 lbs. cost .12528 or 123% cents per 
car per day. The company’s experience 
with coal stoves has been that they cost 
them 25 cents a day. 


Mr. ROBERT C. HULL, formerly of the 


Thomson-Houston Works, at Lynn, has accepted a position in 


the engineering de 
Light Company, at 


TEE of the Thomson-Houston Electric 


hiladelphia. 
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STILWELL’S PATENT LIVE STEAM FEED 
WATER PURIFIER. 


IN many instances it is for various reasons impracticable to use 
an exhaust steam heater, and to meet emergencies, the horizontal 
live steam purifler, shown in the accompanying illustration, was 
expressly designed by the Stilwell & Bierce Manufacturing Co., 
Dayton, O. In mode of operation it is similar to the upright live 
steam purifier, but its mechanical construction is quite different. 

As will be observed, it is a horizontal cylinder, made of best 
steel boiler plate, and may be placed in any convenient locality 
above the boilers to be supplied and with which it is directly con- 
nected. The cold water, or water from exhaust heater, is intro- 
duced at a through a pipe connected by a tee with a horizontal 
pipe inside the shell. Both ends of this horizontal pipe are per- 
forated with many small openings, through which the water 
escapes in the form of a shower. Live steam is admitted at B B, 
filling the purifier with steam at boiler pressure. The water falls 
from the induction pipe through a body of steam into the top of 
two series of shallow iron pans, each pan being one-half the 
length of the purifier shell. These are provided with open- 
ings in the bottom at alternate ends, and the water is compelled 
to traverse their entire area in a thin sheet. As the heat and 

ressure in the purifier is the same as in the boilers, the water, in 
its passage over these pans, is subjected to the same chemical 
change as in ordinary boilers, and is relieved of all scale-producing 
impurities, which are precipitated upon the surface of these pans 
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COBB, DANBY & KNOTT; CHANGE OF FIRM NAME. 


THE resignation of Mr. Danby from the firm of Cobb, Danby 
& Knott has necessitated the changing of the firm name. The 
new style will be Cobb, Smith & Knott, Mr. Eugene M. Smith 
having taken a place in the firm. This gives the company a 
complete electrical and mechanical force. 

Cobb, Smith & Knott have been awarded the contract for fur- 
nishing the entire electrical outfit for the E dison Illuminating Co., 
of Coney Island. Mr. Cobb has been appointed consulting electrical 
engineer and Mr. Knott consulting superintendent of construction. 
The plant to be installed is to consist of a Wood system 20) arc 
light machine and a 4,000 incandescent light Edison plant. 


THE GRAPHITE LUBRICATING COMPANY. 


THE GRAPHITE LUBRICATING COMPANY, of Bound Brook, N. J., 
have completed a desirable and well-equipped factory in this 
thriving town of Central New Jersey. ith their increased facil- 
ities they are now in a position to accept and turn out on shortest 
notice, all business in their particular line with which they are en- 
trusted. They are in receipt of large orders for their dry Graph- 
ite lubricating trolley wheels for electric cars. A special 
feature in their new trolley wheels is the invention of Mr. Bache, 
superintendent of the factory, and consists of a specially cast hub 
into which the grooved bushings are placed. The hub is cast 
with a chamber surrounding the bushing. In this space is placed 
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STILWELL PURIFIER AND IMPURITIES RETAINED BY IT AT DAYTON, O. 


from which they can be quickly and easily removed. After 
passing the circuit of the pans, the water drops into the large 
settling chamber D D, in the bottom of the purifier, where the non- 
crystalized impurities deposit in the form of slush or mud, and 
are blown off at frequent intervals through the blow-off F. To 
complete the work of purification, the water passes through the 
filtering chambers E E. which are filled with coke or other suit- 
able material, into the pure water chamber, and thence into the 
boiler through pipe A. 

It is claimed that the feed water is then absolutely pure, and 
at substantially the same temperature as the water in the boiler, 
thus effectually preventing the deposit of sediment in the boiler, 
and the strain upon it incident to the introduction of water at a 
low temperature. 

Each end of the purifier is provided with a heavy head fastened 
in place with cap screws. The depositing pans slide on ways 
which are fastened to the shell and can easily be removed through 
either end of the shell for cleaning, and any impurities which 
may attach to the bottom of the purifier shell can readily be raked 
out, as removing the head exposes the entire inner structure. 

A forcible reminder of what impurities are contained in ordi- 
nary feed-water for boilers is afforded by the engraving of a heap 
of lime deposits retained in a Stilwell live steam purifier in use 
on the boilers at the City Water Works, Dayton, Ohio. 


Mr. H. T. BIERWIRTH, city electrician at Lincoln, Neb., has 
resigned to accept a similar position at Omaha. 


powdered graphite which feeds through very small holes directly 
onto the shaft, keeping an automatic feed of dry lubricant on the 
shaft at all times. 

The company have their own well-appointed brass foundry 
where all castings for their special work are made. They are 
at present turning out a large number of specially constructed 
bearings for street car motor armatures with special graphite 
feeders, These bushings are used entirely by the Detroit Electrical 
Works and are giving excellent satisfaction. The shafting of the 
entire factory runs in the graphite lubricating bushings and, 
in some cases, has been running continually since the 1st of July, 
1891, without change or the use of a particle of Inbricating oil. 


A LAVA SHIELD FOR ARC LIGHT CARBONS. 


Mr. D. M. STEWARD. of the D. M. Steward Manufacturing 
Company, of Chattanooga, Tenn., is now on a trip North, and 
while in this city recently showed us among other interesting 
pieces of lava insulation, an arc light carbon shield. It had been 
in use continuously upon a carbon for thirty hours, and during 
part of that time may be said to have been actually around the 
upper portion of the arc. It was fractured on being taken out, 
but appeared likely otherwise to last for an indefinite period. 
With such wonderful material as this lava as a shield single car- 
ea ought, to put it paradoxically, to burn longer than the 

Ouble. 
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THE GOUBERT One FEED-WATER 
A 


THE GOUBERT MANUFACTURING COMPANY, of 32 Cortlandt street, 
have lately introduced a new horizontal feed-water heater, shown 
in the accompanying illustration. It is designed to meet the diffi- 
culty of insufficient head room often encountered where the 
cellars of city buildings have to be utilized for the location of the 
steam plant. 

This horizontal heater is also specially adapted for use in con- 
nection with condensing engines, as the steam nozzles can be 
placed in any position required ; the inlet nozzles may be directly 
under the engine exhaust and the outlet nozzle bolted to the top 
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that there is considerable space between them, and this prevents 
the gathering of moisture and rotting of the wire at the point of 
entrance into the socket. All these points will be readily ap- 
preciated, and the attention of visitors to the Electric Light Con- 
vention is called to the exhibit of these goods, and also to the 
Smith rosettes manufactured by this firm. 

In the accompanying illustrations. Fig. 1 shows the Edison, and 
Fig. 2, the Westinghouse socket, both of which are designed to 
carry shade holders. Fig. 3 shows the Smith rosette, the price of 
which has been reduced so that they are claimed to compare 
favorably with any rosette in the market. The wiping joint at 
the point of attachment is also of valuable consideration. 


Tie ee er ap 


THE GOUBERT HORIZONTAL FEED WATER HEATER. 


of the condenser. This arrangement practically taking the place 
of the exhaust pipe, making a very neat connection. 

The heater is shown on the engraving as resting on a pair of 
columns, but it may be provided instead with lugs or bolts, or 
straps, to be hung from the ceiling; or it may be supported by 
beams or saddles. 

Tbe manufacturers have preserved in the horizontal heater all 
the advantages of construction that have made their regular ver- 
tical heater so successful. 


GOULD & WATSON SOCKETS. 


THE GOULD & WATSON Co., of 35 Hartford St., Boston, have 
just completed improvements in their keyless waterproof sockets. 
ormerly Edison and Westinghouse sockets were made by attach- 


Mr. Edward P. Sharp will be in attendance at the Convention, 
and will be pleased to show samples of these goods, and explain 
their features. 


THE SAMSON CORDAGE WORKS. 


THE SAMSON CORDAGE WORRks of Boston are building some new 
braiders for the manufacture of the Samson arc light cord, as 
the demand for this article has been greater than their capacity 
to supply. The new machines are of somewhat different pattern 
from the old ones and are considered quite an improvement. 
This cord is made from the very best cotton stock, free from 
waste, and its tensile strength has been shown by careful tests to 


Figs. 1, 2 AND 3.—THE GOULD & WATSON WATERPROOF SOCKETS AND ROSETTE. 


ing extensions to the Thomson-Houston socket, which did not 
produce a waterproof article. although otherwise satisfactory. 
The success in the Thomson- Houston sockets has led this firm to 
bring out an Edison and a Westinghouse socket. which are so con- 
structed that, by the introduction of a rubber washer, lamps 
may be burned under. water with perfect safety. This is an in- 
teresting Improvement, and one which is likely to meet with gen- 
eral approval. The sockets as now made are compact, and the 
brass parts are moulded entirely within the socket. 

The wires are also changed in their mode of attachment so 


be very high. Its durability is considerably increased by the 
waterproof finish which the manufacturers apply at a slight ad- 
ditional expense, and it is much the most desirable cord for hang- 
ing arc lamps, as well as for trolley cord and magnet cord. The 
manufacturers are glad to send samples of the various sizes, and 
full catalogue with discounts. 


Mr. JOHN EARLES, manager of the Kaukauna, Wis., Electric 
Light Company is to sever his connection with the company at 
the end of this month. 
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THE KNUDSON CUTTRISS WIRE CO., LIMITED.“ 


THE above company has been organized under the laws `of the 
State of New York. It isthe owner of patents granted to A. A. 
Knudson and Charles Cuttriss for a new insulated fibre wire. The 
points in its favor over other wires of this class are claimed to be 
as follows : 

ist. A new and simple method of applying the cotton in its 
raw state, thereby saving the difference between the price of the 
raw, and the yarn, at the start, and, also the difference in the 
time and labor: as one process only is needed, against several of 
braiding in order to get the required amount of cotton on the 
wire. 

2d. An insulating material which, while being cheaper than 
the most that is used on the ordinary so-called weatherproof 
wires, tests very high. Samples which have remained under 
water from three to six weeks show a resistance from 100 to 200 
meghoms per mile. 

cost of manufacture, therefore of this wire will be less 

than that of other fibre covered wires, it is claimed, while its ex- 
cellent insulating qualities should commend it to the trade. 
Other features of excellence are low inductive capacity, non- 
abrasion, and resistance to atmospheric changes. A cheap and 
excellent cable for telegraph, telephone and other uses can, it is 
said, be made with this process. Any information regarding 
rights to manufacture under the patents controlled by this com- 
pany can be obtained by addressing Mr. John F. Zebley, presi- 
dent, Rooms 37-88 Drexel Building, New York. 


THE WASHBURN-MOEN COMPANY. 


A RECENT special feature at the factories of the Washburn- 
Moen Company, Worcester, Mass., has been the putting in of a 
special plant for the insulating of all sizes and grades of wire. 

his department is now in full working shape and the company 
are prepared to accept and fill all orders promptly. 


THE ENGINEERING EQUIPMENT CO. 


AMONG the more important February announcements is that 
of the contract made between the Engineering Equipment Co. 
of New York and the Gould & Watson Company of Boston. The 
former have become, under exclusive privileges, the sole sales 
agency in the East for G. & W.” line materials. Purchasers of 
these materials will find the Engineering Equipment Co. prepared 
to give manufacturers’ terms, as on the other lines they handle, 
and to fill orders from stock without delay. New designs, added 
to standard styles now selling largely, offer to roads and con- 
tractors an attractive variety of materials of this well-known 
make and samples are now shown which none interested should 
fail to see. Mr. W. F. D. Crane, M. E., has charge of this depart- 
ment at the Engineering Equipment Co.’s New York offices, 143 
Liberty street; and at 126 Pearl street, Boston, Mr. F. A. Magee, 
M. E., . the company on all their lines of electric railway 
materials. 


— — ͤ FA„t—— 


“THE PENNSYLVANIA LAMP.“ 


THE manufacturers of this lamp are convinced that they have 
an excellent article, and are now busily engaged in converting the 
rest of the community to the same belief. A description of the 
lamp, together with some results of a recent test, was given in 
the last issue of THE ELECTRICAL ENGINEER. 


NEW YORK NOTES. 


MR. H. C. WHITNEY, late of the Consolidated Electric Storage 
Company, and previously with the Crosby Electric Company, has 
just closed with the Union Electric Company of 45 Broadway, to 
represent them in this city. Mr. Whitney’s experience in the 
battery business has been thorough and extensive, involving 
thousands of miles of travel for the companies with whom he has 
been connected, and incidentally giving him the advantage of a 
wide and intimate acquaintance with the trade. With the 
acknowledged future which awaits storage batteries in general 
and the special merits of the battery manufactured by the Union 
preni Company, Mr. Whitney's success would seem to be 
assured. 


THE compres of arrangements whereby the price of the 
Security insulator has been very much reduced and the manufac- 
turing facilities increased, has had the effect of bringing in large 
orders. Mr. Brown, the manager of the company, is receiving 
some exceedingly congratulatory letters from those who have 
used the insulators. The offices are located in the Electrical 
Exchange Building, this city. 
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BALTIMORE NOT ES. 


MR. ELIAS E. Rigs, president of the Ries Electric Specialty 
Company of Baltimore, Md., will make his headquarters at the 
Iroquois during the Convention, and an opportunity will be offered 
to the central station men, etc , to see the Ries regulating socket 
in operation, and to receive a full explanation and all details re- 
lating to the many advantages offered to the general electrical 
8 by the Ries regulating socket for alternating current incan- 

escent lamps. It would be well for every visitor to the Convention 
to look this exhibit up, so as to become familiar with the Ries 
regulating socket, as it is certainly destined to play an important 
part in the incandescent electric lighting system of the present 
and future 

The Ries Electric Specialty Company will shortly increase 
their capital stock to $150,000. Some very valuable specialties have 
been lately acquired by this company, and in order to increase 
their facilities to meet the rapidly increasing demand for their 
goods, it was decided at the last meeting of the board of directors 
to issue stock to the above amount, of which $50,000 will be pre- 
ferred and will bear interest at the rate of 6 per cent. Most of 
the new issue has been already subscribed for, and there is no 
doubt but that the balance will be speedily taken. 


WESTERN NOTES. 


THE ELECTRIC MERCHANDISE COMPANY, Chicago, has the past 
«week filled an unusually large order for its own insulating tape. 
Being of an extra heavy weight and having unusual strength, it 
is found especially well adapted to street railway needs. Ap- 
pearances at 11 1 street, the head - quarters of the company, 
tell the tale of another season's advent, apparently a lively one. 
Large lots of all manner of electric railway supplies for use upon 
all the different systems are being added to its stock, placing the 
company in an enviable position for the opening of the spring 
business. Owing to the tendency of street roads to use heavier 
equipment, additional strength bas been given to many of the 
devices furnished by this company with a view to furnishing, us 
heretofore, material first-class in every particular. 


TRE POND ENGINEERING Co., owing to the increase of business 
in their Chicago office, have found it necessary to move from the 
offices 427 and 429 the Rookery, which they have occupied for the 
last three years, and are now to be found in Room 8 the Rookery. 
This is one of the best offices in this well-known office building, 
and the Pond Engineering Co. are having it fitted in an elegant 
manner, with a view to the best accommodation of themselves 
and their patrons. Room 8 extends from the rotunda to the 
Rookery court; the front part will be devoted exclusively to 
office use, and the rear for drawing-room, shipping, etc. The 
many friends of the Pond Engineering Co. will doubtless be 
pleased to learn of their new move, and visit their new quarters. 


MR. THOS. G. GRIER has published in pamphlet form a nice 
little set of tables for wiring for motor circuits. The first table is 
arranged to show the amperes per motor at certain efficiencies 
for various horse powers and voltages. A separate table shows 
the minimum size of wire for motor services and a final table 
designates the wiring for various losses, giving horse power, 
ampere capacity, safe-carrying capacity, diameter, gauge, number, 
etc., and full particulars for determining any size of wire for any 
required motor circuit. 


Mr. WILLARD W. Low, president of the Electri¢ Appliance 
Company, has just returned from an extensive business trip, and 
reports that while he finds business rather quiet, he did not let a 
single day go by without sending in something substantial in the 
way of an order, and had on the whole a very successful trip. 


THE STEARNS MANUFACTURING Co., of Erie, Pa., are installing 
two Woodbury engines of 75 h. p. each for running the elec- 
tric lights in the B. & O. depot at Pittsburgh. They also putin 
two 100 h. p. engines at the Brighton Hotel, Atlantic City, electric 
light plant. 


SOUTHERN NOTES. 


DaLLas, TEX.—Mr. Chas. O. Harris, so long known in the 
Southern electrical field as a consulting and contracting electrical 
engineer is again actively engaged in business. He will represent 
the National Elec. Mfg. Co.; the Consolidated Elec. Mfg. Co.; the 
Electric Merchandise Co.. Holmes, Booth & eg heey Geo. Cut- 
ter; Peru Glass & Carbon Co.; the Electric Gas Lighting Co.; the 
Ernest L. Clark Co. and others. 


Departmental items of Electric Light, Electric 
Railways, Electric Power, Telegraph, Telephone, 
New Hotels, New Buildings, Apparatus Wanted, 
Miscellaneous, etc., will be found in the advertising 
pages. 
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ALTERNATE CURRENT MOTORS. 
BY WM. STANLEY, JR. 


T is not my purpose in the eo paper to enter 
minutely into the details of the various attempts that 
inventors have made to produce an operative motor. 
As far as I know, the first work on alternate current 
motors in this country was undertaken at Great Bar- 
rington, 1886 and 1887, when I designed and built a 

synchronous motor, and a motor acting under the repulsive cur- 

rents obtained by periodically short circuiting armature coils, 
while they were under the induction from the field. One of these 
motors was designed in January, 1886. Professor Thomson, in 

1887 and 1888, also produced motors of this type, and, what was 

of still more importance, he read a paper before the American 

Institute of Electrical Engineers memorable for the clearness with 

which he treated the subject. 

The various plans suggested by inventors and by engineers 
may be classified into three types, they are: First, motors oper- 
ating in synchronism with the current alternations, having a field 
magnetization, produced by continuous currents with alternate 
currents applied to the armature circuits, a type originally 
demonstrated by Hopkinson in 1883; second, motors actuated by 
the inductive effects of a rotating field upon closed armature 
circuits, first suggested by Mr. Tesla in 1887; and, third, motors 
operated by alternate currents, in both field and armature, con- 
stituting one of the types investigated by Mr. Kelly and myself. 

While many inventors were eagerly following their various 
lines of investigation for the purpose of producing an operative 
motor, Mr. Tesla had quietly worked out a new solution of the 
problem on an entirely novel basis, by inventing the rotating 
field, that is, the field produced by shifting magnetism, and pro- 
ducing it by alternate currents. Mr. Tesla’s motor is so simple 
and so beautiful in theory that many have doubtless wondered 
why it has not been brought into general use. If I correctly 
understand the subject, it has not been commercially adopted 
because of the difficulties in operating it at the arene gen- 
erally in use in this country, viz., 180 ~ p. 8., and especially be- 
cause thus far 5 generators and circuits having phase differing 
currents must be employed ; there have been attempts to subdivide 
alternating currents into two or more currents differing in phase. 
Special arrangements of condensers for producing phase differ- 
ences from a single source of supply have been worked out by M. 
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Leblanc, in France, and by Mr. Kelly in this country. As regards 
the motor itself, there are two drawbacks to its use which have 
not thus far been entirely removed; they result from the induc- 
tive effects of the currents upon themselves and upon each other. 

Mr. Kelly and I have invented what we call a ‘‘ condenser 
motor,” which differs radically from either of the above mentioned 
types. The problem which we have had in mind was to construct 
a motor which should be operated by existing alternate currents 
in exactly the same manner that we operate an ordinary motor 
when supplied with continuous currents; to do this, it is necessary 
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to construct a motor whose circuits do not possess (effective) self- 
induction, or, to put it in another way, it is necessary to take 
away from the alternate current circuits the effects of the E. M. F. 
induced in them by their own currents, which render unavailable 
a considerable part of the E. M. F. applied. : 

I will attempt to explain our shunt motor without the use of 
formulæ, illustrating the results obtained as best I can. 

Our motor has a laminated sheet iron field, and may be made 


in any of the multipolar or bipolar types. The field winding is 
connected in series with a condenser to the secondary of a trans- 
former, which, when fed from the station, furnishes the source 
of supply. The armature of the motor, although wound with a 
special winding, is substantially the same as a continuous current 
armature, and is surrounded by closed copper bands whose func- 
tion I will describe later. The theory of the motor is, that, given 
the necessary magnetization and armature current, the motor 
will operate as well with alternate as with continuous currents. 
Returning to the field circuit, let us glance at the function of the 
condenser. If the field windings were connected directly to the 
transformer or source of supply we should have two E. M. F.’s in 
0 combining to oppose the E. M. F. applied by the trans- 
ormer. ; 

This may be made simple by considering the resultant effects 
produced by a number of alternators coupled in series, Fig. 1. 
Let a, B and be these generators; let them be all rigidly coupled 
to the same shaft, a being set on the shaft so that its armature 
generates an E. M. F. 90 degrees away from that of B and c, while 
B and C are coupled to produce the same voltage at the same time 
and have their terminals opposed ; then B and Cc will exert no 
effect upon the circuit, for they will always neutralize each other. 
The E. M. F. of A corresponds to the transformer E. M. F.; the 
E. M. F. of B to the E. M. F. of self-induction on the field coil, and 
the E. M. F. of C to the E. M. F. on the condenser. In this way we 
obtain the necessary current to magnetize our motor unre- 
strained by the E. M. F. of self. induction. 

Had we a reliable means of dividing an alternate current into 
twocurrents having the proper difference of phase, Mr. Tesla’s 
motor would be made available and would be of great commercial 
value. Mr. Kelly and myself have found an entirely novel and 
complete solution to the problem. As far as we can discover, it 
has never been attempted by any other experimenters. By the 
use of a very simple invention, we are able to draw from a single 
transformer secondary two phase-differing currents, having any 
differences of phase we elect. These currents maintain their 
phases, that is to say, times of flow, independent of the amperage 
of the current and of each other. We can apply our invention at 
the station, splitting the primary current from the dynamos into 
two phase-differing currents, or we can lead the primary current 
through a transformer and split the secondary into two com- 
ponents. N 

I regret that I am unable to disclose the methods we adopt, but 
I hope to be able to publish our results shortly. Our method will 
then allow us to run the Tesla motors from the same circuits and 
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b7 the same generators that we now employ in incandescent 
ternate current lighting. The Tesla motor for the past five 
years has been waiting for one thing only to develop it, viz., a 
current splitter, and we have found one. 

The next difficulty to clear up, in order to operate our motor, 
is to get rid of the external resistance in the armature circuit. 
In order thata motor may operate economically and regulate 
properly for changes of load and current, it is desirable that the 
armature resistance should be very low ; the principal resistance 
offered to alternate currents in an armature is, as before stated, 
due to the work outside of the armature wire in the iron core; 
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these losses in the iron are occasioned by the alternating magnet- 
ization developed by the armature current; to remove this loss of 
energy we have had to destroy most all of the armature magnet- 
ism in the following manner : 

You are all aware that if a magnet core is wound with two 
equal coils in opposite directions and is connected with a current 
source, the resulting magnetism will be only that due to the dif- 
ference of the winding displacement, and will be practically neg- 
ligible. About our armature, see Fig. 2, we place close circuited 
copper bands or wires, so disposed as to be parallel to the direction 
of current flow in the armature conductors ; the currents flowing 
in the armature windings induce oppositely directed currents in 
the stationary bands, and, consequently, the armature core is 
surrounded by two sheets of current during each wave of current 
flow, the sheet of current on the armature flowing in one direc- 
tion, whilst the current in the stationary bands flows in the oppo 
site direction, thus practically preventing any magnetizing effect, 
and thus, also, preventing any loss by hysteresis and eddy cur- 
rents in the core. Now, it can be shown that the work lost in 
the copper bands will be very small, provided the resistance of 
these bands be kept low, and we have found that this loss can be 
made as low as one-third of the inside or ohmic loss, a result 
which enables us, by proper-designing, to make our armatures 
almost as efficient as those of the best direct current type, with 
small additional expense. 

One other point of advantage obtained by the use of the com- 
pensating bands should be mentioned. As the cross magnetization 
of the armature is practically destroyed, there is no change of lead 
under variation of load as there is no distortion of the field mag- 
netism by the armature current. These results are eminently 
satisfactory. In our motor 96 to 98 per cent. of the voltage applied 
to the armature is available, while the operating conditions are 
identically the same as found with a continuous current motor. 
It is not to be understood that the motor has an efficiency of 96 to 
98 per cent. Far from it. In our small motors the losses in the 
field and armature will aggregate 30 to 40 per cent. In the larger 
types of from 2 to 5h. p. the loss will not exceed 25 per cent., 
whilst in the still larger sizes the losses will be much less. The 
problem of the efficiency of the motor is almost the same as the 
efficiency of the transformer and depends in large measure on 
the care and skill of design. 

To operate our motors it is necessary that the speed of the 
dynamo should remain constant ; as constant as possible. If the 
stations will give us a definite number of alternations. and will 
maintain that number, our motors will behave beautifully ; if the 
alternations change, the condenser electromotive force will no 
longer exactly oppose the lagging electromotive force of self- 
induction and the field current will change and lag either po.i- 
tively or negatively ; mere change of electromotive force will not 
interfere with the operation of our motors more than it would 
with any continuous current motor. 

Fig. 8 illustrates the general design and arrangement of the 
motor system. The condenser is placed either upon the wall or 
under the motor in the base; the E. M. F. applied to the field 
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is about 150 volts; the armature E. M. F. is either 50 
or 100 volts. The E. M. F. on the condenser is, approxi- 


‘mately, 750 volts; while this E. M. F. may appear ex- 


cessive at first sight, there is no real danger from its use, as a con- 
tact across the terminals would instantly reduce the potential and 
accidental contact is easily prevented by properly insulated 
wires. 

There is one other type of motor to be mentioned ; the series 
wound motor. When operating a motor by alternate currents, 
the magnetism in the field should coincide with the E. M. F. 
applied to the armature, or else there will be a false current 
in the armature circuit ; the condenser accomplishes this desired 
result in the shunt type of motor. Jn the series wound motor the 
magnetization necessarily coincides with the armature E. M. 
F., because they both accompany the same current. Fig. 
4 represents a motor having its field and armature connected 
in series, while c is a condenser also connected in series; the dis- 
tribution of the E. M. F.’s is given in the diagram. In 
my judgment, this type of motor will be of great practical use ; 
not only will these motors successfully handie all constant load 
problems, such as pumping, blowing, etc., but they will be ex- 
ceedingly useful in crane and elevator work, while their service 
in propelling cars can hardly be estimated. In all cases where 
hand control is required, they can be operated as successfully as 
continuous current motors. 

The most serious question we have met in pursuing this prob- 
lem has been that of finding a suitable condenser. It may be well 
to state that none of the ordinary types of condensers, viz., those 
made of paper, paraffine, glass, mica, etc., are of the slightest use. 
We have found that the residual charge in all the above-mentioned 
substances absolutely prevents their acceptance; this residual 
charge seems to depend upon the non-homogeneity of the dielec- 
tric and upon the want of an absolute contact between the plates 
of the condenser and the dielectric surface. When glass is used 
as a dielectric and a potential of 1,000 volts (average) is maintained 
upon the condenser, the glass heats rapidly until, finally, it is 
shattered to pieces. Condensers of glass, when raised to a poten- 
tial of 15,000 volts, became phosphorescent, rapid flashes of light 
appeared in various parts of the glass, while they withstood the 
porennial which was only for a few moments. Vulcanite we 

nd unreliable ; metallic chips are always present and for this 
reason, if for no other, it fails to stand satisfactorily. We have 
succeeded in producing what we call ‘‘films” from .008 to .005 
of an inch thick, which will surely stand a potential of 1,000 volts. 
We believe that these condensers are entirely commercial, that 
they will not deteriorate, while their cost per microfarad is quite 
low. So perfect are they, that they show but little trace of resi- 
dual charge, they do not heat perceptibly when in circuit for a 
long time, and withstand a potential of from 2,000 to 3,000 volts 
with a dielectric thickness of .006 inch. The processes of their 
manufacture will not be made public at present. 

Mr. Kelly and I have produced motors which are operative on 
existing circuits. As we have stated, our motors start at full 
torque, run to a detinite speed and behave exactly like direct cur- 
rent motois under load. So perfectly does our compensating 
winding eliminate the E. M. F. of self-induction from 
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the armature circuit, that this circuit offers very nearly the same 
opposition to alternate currents of a frequency of 130 ~ p. s. that 
it offers to continuous currents; there 18, therefore, little falling 
off of speed due to the self-induction of the armature circuit; in 
fact. we can over compound the motor by its own load by setting 
the brushes off the neutral point of commutation, thus changing 
the flux through the field. 

I feel convinced that the coming year will place the alternate 
current motor firmly on its feet, and that before the year elapees 
many stations represented in this convention will be testing the 
accuracy of the statements contained in this paper. 
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UNDERGROUND CONSTRUCTION OF THE BUFFALO 
RAILWAY Co. 


BY J. B. CRAVEN. 


UNDERGROUND construction for railroad use brings us many 
roblems to solve. Whilst not using a high tension current, we 
ave one side of our system always grounded, so that between 


FIG. 1. 


the many miles of cables in use and the earth we have a differ- 
ence of 500 volts; thus you see at once the necessity of having and 
keeping up the highest insulation possible. This question of 
ground return requires that the insulation resistance of a railway 
circuit be twice that of an arc or incandescent underground sys- 
tem, where you have a metallic circuit; then there are the con- 
stant and excessive strains that one does not meet either in arc or 
incandescent lighting, due to the throwing off and on of the cars. 
It is almost impossible to figure your feeders to carry the max- 
imum current, so that at any time you are liable to have your 
cables over-loaded, bringing very heavy strains upon them. 

Another question is the one of connecting overhead with under- 
ground wires. This brings lightning to the field to be guarded 
against, for the large surface of trolley wire offers an attractive 
path for lightning, and how to protect the underground feeders 
and mains been quite a problem. Lightning has little regard 
for insulation, seeming to want a path only to earth; this path is 
offered by the underground cables, so that we have to introduce 
some arrester at the junction of the underground and overhead 
wires to give it some other path. 

Fig. 1 shows by what means we hope to accomplish this end. 
A is the overhead conductor, B is the underground cable to be pro- 
tected, D is a non- inducti ve path to the ground, C is a coil with an 
iron core grounded through a fuse. This, you see, will offer two 
paths to the lightning; one of very low resistance to the dynamo 
current, but very high resistance to a lightning discharge, due to 
its self-induction; the other a very high resistance to the dynamo 
current, but a very low resistance to the lightning discharge. 

This arrester is placed inside a water-tight iron box on top ofa 
pole. wherever a tap is made with overhead wires; this box also af- 

ords a good place where overhead and underground wires can 
be connected and keep moisture from the cables; this is accom- 
plished by wiping a three-inch lead cup onto the lead of the cable 
and filling it with insulating compound. 

We have in this city about 113 miles of subways, divided into 
two trunk lines, which branch off, carrying feeders to the outlying 
districts. Our conduits are laid in cement, 30 inches below thesur- 
face of thestreet. They are crowned in the center, so that the water 
will drain to the manholes, which in turn drain to the city sewers, 
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with a bell-trap to prevent sewer gas coming back. Lately, on 
account of natural gas finding its way into subway and manholes, 
we have found it necessary to attach a blower at the station, 
which ventilates the whole system. Manholes we have placed 
every 400 feet, and have tried to make that distance standard, as 
pulling a greater distance brings an excessive strain on the cable 
when drawn in. 

After careful consideration before this work was started, we 
decided to depend on our cable for insulation, not on conduits 
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made of insulating material. To me it seems impossible to pre- 
vent moisture from penetrating the latter system, thereby lower- 
ing the insulation. We depend on our ducts for mechanical pro- 
tection alone. The cables in use here are lead-covered. provided 
with an exterior fibrous jacket or covering saturated with pea 
the purpose of which is to protect the cables whilst being drawn 
in the duct. We have some 45 miles of cables, which have been 
in use since July last. These are of two classes—one for insula- 
tion depends on pure Para rubber, the other on a composition, our 
shortest feeder being two and a half miles in length, some of 
the longer ones reaching a distance of eight miles; yet the insula- 
tion on none at the present day is below 120 megohms, the short 
ones testing as high as 1,100 megohms. In laying this cable all 
tests were made in the testing-room at thestation ; this was made 
feasible by the use of a telephone circuit throughout the under- 
ground system, so that a workman making a joint in a manhole 
was in communication with the man making the the test and 
could always find out if his work was satisfactory. The joints 
made were the standard joints used by the companies from whom 
the cable was bought. A view of these will be seen in Fig. 2, the 
lower one being the one used for the rubber covered cable, show- 
ing the consecutive layers of insulating tape ; the first, which is 
next to the copper, being a narrow white tape, free from sulphur ; 
then follows a layer of pure Para rubber tape; upon this is 
wrapped a layer of rubber compound, then a layer of black rub- 
ber, and around the whole is wound cloth tape of a sufficient 
thickness to entirely fill the lead sleeve; the ends of the lead 
sleeve are then dressed down and wiped to the lead covering of 
the cable with an ordinary plumber’s wiped joint. 

The upper view represents a joint as made in the cable, using 
composition for insulation ; the method here employed differed 
from the foregoing in that the lead sleeve is slipped over the com- 
pleted copper joint, dressed down and wiped, the sleeve then 


being filled with compound through two small holes tapped 
through the top which are afterwards closed permanently with a 
soldering iron; each feeder, for the purpose of tapping off 
branches to feed the trolley wire and to facilitate the breaking 
of cables in case of trouble, is run through a junction box, Fig. 8, 
every 1,000 feet. The box shown in the cut has eight stubs, 
which allows three cables to pass through and be broken, and two 
taps to be taken off for feeding purposes. 

A emall telephone box is seen at the left. One of these is placed 
in each manhole, the terminals of which are all in multiple. 

A few words in regard to the testing of this system and the 
difficulties encountered on account of one side being grounded. 
We are obliged to test at night, when the load can be thrown off 
one feeder and onto another ; then it is disconnected by means of 
a switch where it connects to the overhead, and the test is then 
made. It is rather a slow process, but the only one left open 
to us. The testing-room is equipped with first-class instru- 
ments for practical use. The galvanometer, which is of the 
Thomson reflecting type, is enclosed within a magnetic shield 
made of wrought-iron pipe, and also suspended by three springs 
to absorb vibration. The rest of the instruments consist of a 
chloride of silver battery, standard resistance and shunt and re- 
versing key. It also includes a telephone communicating 
with the manholes. 

Thus far we have looked upon the difficulties and disadvan- 
tage of the underground system. No arguments have been 
advanced in its favor, but I think you will agree with me that it 
has some. First, it does away with the public objection of distigur- 
ing the streets, obstructing firemen in their duties, and, in the 
case of high tension currents, a menace to life itself ; and then the 
liability of wires falling, causing a suspension of traffic, and, in 
case of a storm, causing a delay and loss of thousands of dollars 
to the companies themselves. 
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THE RELATION OF SIZE AND EFFICIENCY IN 
TRANSFORMERS. 


BY L. B. STILLWELL. 


THE designer of a transformer has presented to him alternative 
paths. He may easily design with reference to a very small loss 
of energy and relatively high efficiency at light loads, if he is will- 
ing to sacrifice regulation. He may design a transformer of little 
weight and large output, if he is content to work at a very high 
temperature, which may, perhaps, endanger the lasting qualities 
of his insulation. The best transformer is not n ily that 
which has the lowest leakage or magnetizing current; nor that 
which regulates most closely; nor that which is lightest and most 
easily handled; nor yet that which will carry its full load indefin- 
itely with the least increase of temperature; but it is that trans- 
former which best combines as much of each of these desirable 
properties as is practicable. In comparing various types, there- 
fore, it is necessary to begin with a realizing sense of the fact that 
the same laws govern all types as to design and performance; 
and that, under the general laws of physics which have to do 
with this class of work, extraordinary excellence in one respect 
is necessarily obtained at the price of sacrificing excellence with 
respect to other properties equally important. 

I propose, without venturing further upon the domain of 
theory than is absolutely necessary, to glance at what may be 
called the geometrical relations of transformers of various sizes, 
and so invite the attention of owners and operators of central 
station plants to a subject of very considerable practical import- 
ance to then. 

It is safe to say that a commercial transformer, by which I 
mean a transformer that can be manufactured at a cost that will 
make it a commercial or saleable article, cannot be so designed 
s0 as to have a loss of less than 20 watts, due to the magnetization 
of the iron. A transformer twice as large—that is, of 10 lights 
capacity—is called upon to do precisely the same work and no 
more in developing counter E. M. F. to oppose that of the dynamo 
and may quite as easily be designed to work with an iron loss of 
25 watts. If thera capacity of the five-light transformer is 
250 watts and of the 10-light transformer 500 watts, the loss in the 
former will be 8 per cent. and in the latter 5 per cent. A 
20-light transformer may as easily be designed to work with an 
iron loss of 30 watts, and a 40-light transformer with an iron loss 
of 45 watts; the percentage of loss in these cases being, respec- 
tively, 3 per cent. and 2.25 per cent. 

One ten-light substituted for two five-light (transformers will 
reduce the amount of energy lost in magnetizing the iron from 8 
per cent. to 5 per cent., a saving of 3 per cent. One 40-light sub- 
stituted for two 20-light transformers will reduce iron loss from 8 
per cent. to 2.5 per cent., a saving of one-half of 1 per cent. 
About the same percentage of saving can be effected by again 
doubling the size, and 100-light transformers can be furnished 
in which the iron loss does not exceed 1.7 per cent. Be- 
yond this figure it is easily seen that improvement is difficult 
and even were it possible, by employing a very large transformer, 
say, one of 500 lights capacity, to reduce iron loss to 1 per cent., 
the improvement in efficiency resulting from the substitution of 
one of this size for five of the 100-light size would be but a fraction 
of 1 per cent., and, in view of the necessarily greater weight and 
the obvious objections to putting a large number of eggs in one 
basket, the advisability of such substitution would be doubtful. 

Thus far we have considered only the loss in iron when no cur- 
rent flows in the secondary circuit, and it will be sufficiently ac- 
curate for our purpose to assume that this iron loss remains con- 
stant under varying loads of the transformer. The loss of energy 
due to the resistance of the copper when no current fiows in the 
secondary is negligible, since the magnetizing current in the 
primary is very small, but this load increases as the load on the 
transformer is increased, and the increase varies as the square of 
the current flowing ; that is to say, the copper loss is four times 
as great when two amperes flow in the secondary circuit as 
when one ampere flows in that circuit. In the transformer with- 
out load we have a certain loss of energy designated iron loss, 
while in the transformer fully loaded we have this same iron loss 
plus the maximum copper loss. For intermediate loads we have, 
approximately, the same iron loss with varying copper losses 
dependent upon the amount of the load. 

The loss due to the resistance of copper is generally about 2 
per cent. This does not vary materially with a variation in size 
of the transformer, certain considerations having to do with reg- 
ulation being largely accountable for this fact. If we assume 
that the loss in copper at full load for every size is 2 per cent., 
and that the iron loss is constant, irrespective of the load, the fol- 
lowing table will, with sufficient accuracy, indicate iron and cop- 
per losses and efficiencies at full load. The table does not represent 
actual measurements of selected transformers, but is intended to 
fairly represent the proportionality of losses in transformers of 
various sizes. Actual tests will show results as good as, or even 
better than, the figures given in the table. 
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lt will be seen that for sizes of less than 20 lights capacity the 
falling off in efficiency as we go down the scale of sizes is very 
rapid, while, on the other hand, the gain in efficiency of trans- 
formers larger than that of 20 lights capacity is much less marked. 
The exact significance of the table will, perhaps, be better shown 
py putting it in another form. Let us compare the losses at no 
l and at full load in 1,200 lights capacity of converters of each 
of the several sizes, and let us express the loss in each case in 
terms of the number of 16 c. p. lamps, which the energy so lost 
would be sufficient to supply. We then have the following : 


Transformers used. Loss at no load. Loss at full load. 
210  5-light capacity. 9 la l 
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These figures plainly show that to supply any number of lam 
up to 100 it is desirable, on the score of efficiency, to use a single 
transformer of the required size rather than two or more of less 
capacity. 

For sizes of a capacity above 100 lights the improvement in 
efficiency is necessarily little, and although the ar ent on the 
score of efficiency is still in favor of the use of the large sizes, 
that argument is by no means as strong as it was before we passed 
the 100 light limit. 

In favor of the use of large sizes is the very practical argument 
of reduced cost per lamp capacity. In giving proper weight to 
this consideration the purchaser should assure himself that the 
manufacturer has not effected a reduction in cost at the price of 
an excessively high limiting temperature, which may endanger 
the lasting qualities of the insulation. 

Transformers of 800 or 500 lights capacity are naturally lar 
and difficult to handle; or if they are not very large it will be 
well to again note the temperature. 

_ An investment in a 500-light transformer is large as com 
with an investment in one of 100 lights capacity, and the chances 
of accident, such as may be caused by lightning, are quite as 
great in the case of the former as in the case of the latter. 

It is extremely improbable that a static discharge from the 
line caused by lightning will damage more than one of a group 
five transformers which may be connected together in multiple 
arc, while a discharge which may break down the insulation of 
one of these will be quite as likely to damage a 500-light 
transformer. 


THE ALLIED POWERS! 
BY D. ASHWORTH. 


AFTER a few words of introduction, in which the forces of 
steam and electricity were compared with the Allied Powers of 
Europe, the speaker continued : 

This subtle and all-powerful agent, electricity, this reinforce- 
ment and seemingly inseparable hand-maiden of the older agent, 
steam, will be left for those whose lines of thought and action 
have been concentrated thereon ; those among you who have been 
and are continually developing its hitherto unknown resources 
and pomen to you is relegated the pleasant duty of presenti 
its claims to an enlightened and appreciative public while we 
present to them the older one, that of steam and the steam 
engine. 

here is a very notable feature in the development of the 
steam engine, as relates to James Watt, to which I invite your at- 
tention, and that is, that all the principal features so essential to 
economy of fuel, regulations and benefits to be obtained by ex- 
pansion were fully considered by him. He was fully izant 
of the insidious losses by condensation, so that, after all, the 
marvelous progress that has been made in this direction has been 
in the refining of well-known existing conditions rather than the 
profundity of philosophical though tbestowed uponit by Watt in 
its early stages. The gradual perfection of mechanical appliances 
in the form of tools, etc., again contributed to the still greater 
success, until at length it seemed that the acme of excellence had 
been attained in workmanship. 

It is not our purpose to enter upon any description of the many 
devices which ingenious and fertile minds developed during these 
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periods, but it is generally acknowledged that the drop cut-off 
valve, invented by rge Sickles, embracing as it does the trip- 
per and dash-pot, giving an instantaneous cut-off, gave the key- 
note for further and more thorough steps in this direction. This 
was followed by the Corliss system of vaive motions, producing 
results which attracted the attention of not only the engineering 
world, but the vast body of steam consumers. 

We now reach a point that may be worthy of attention—at all 
events, may lead to an idea; since the advent of electric lights and 
motors the refinements of the steam engine in every respect to 
meet the requirements have more. than surpassed those of the 
half century n i , , ; 

It may be said, without exaggeration, that during this period 
the finest intellects have been taxed to their utinost in research 
of principles to meet the exacting demand: of the electrical re- 
quirements. 

In the matter of steam or fuel economy, a general survey of 
the field in this direction reveals results of a marvelous character. 
Looking back to the period antedating the advent of the electric 

wer, the majority of cases were well content with a result of 
tone or five pounds of coal per horse-power per hour. With the 
advance in the adoption of the compound system, one and a half 
and two pounds are attained in practice. 

As has already been stated, the results in regulation and 
economy in engine ice to-day would seem to fill the round of 

or expectations at least. There yet remains much to be 
done in the direction of desi 
bracing within itself those qualities which, in a machine of 
continuous operation, would reduce the wear and tear to a mini- 
mum or scarcely appreciable amount. 

In the matter of economy in the adoption of early points of 
cut-off and rates of ansion, it has been conceded that the 
positions of pure theorists, governed by the Jaws of thermody- 
namics, when brought into the actual school of practice and 
measured by the searching light of commercial conditions, were 
at variance. A halt upon this important point was the result, and 
now these theories are rapidly being modified and brought into 
close relation with accurate and first-class practice. 

The numerous types and systems of steam generators brought 
to our notice constantly give ample testimony to the continued 
interest manifested in this important direction. Strength to 
resist pressure, durability, facility of access to clean and repair, 
are imperative. For economic results an abundance of steam 
capacity is requisite to produce the quantity of steam and, what 
is of equal importance, quality of same. The latter is receiving 
close attention, indeed, sv much as to receive favorable commen- 
dations from our compeers abroad. 

We are prepared to hear it said that these are but common 
truisms and are like twice told tales. We know it, but at the 
same time, they are such as will bear repetition. No attempt is 
made to 1 any of the marvelous points of mechanism or 
to demonstrate with mathematical precision the unerring laws 
which, when formulated, reveal the very foundations of the prin- 
ciples by which these mighty results are achieved, the object 
being simply to point out the various causes of friction frequently 
introdu hatw oan these two powers like unto the welding heated 
surface to join, foreign particles prevent a perfect union, our 
desire being a cementing together, an harmonious working. 


THE TRANSMISSION OF ELECTRIC ENERGY BY AL- 
TERNATING CURRENTS AND ITS UTILIZATION 
BY CONTINUOUS CURREN TS. 


BY H. WARD LEONARD. 


After a few introductory remarks in regard to the relative 
merits of continuous and alternating systems for the transmission 
of en , the speaker continued; 

The high tension alternating current says: 

% How easy it would be to get there if somebody could only 
utilize me.” And the low tension continuous current says: How 
easy it would be to use me for any application if somebody could 
only get me there.” 

Í stand here to make the claim that the transmission of power 
over great distances necessitates the use of both the alternating 
and continuous currents, and that by the combined use of the 
systems the result is commercial to-day over any reasonable dis- 
tance, and for the transmission of any amount of power. 

I arrive at this conclusion, as follows: The economical use of 
electric energy with automatic control of the speed and torque 
demands that the voltage be varied as the speed, and the current 
as the torque. It will be evident that for merely transmittin 
electric energy from a prime motive power of constant spe 
there can be nothing simpler or better than the synchronous alter- 
nating current motor of constant potential. But nearly every ap- 
plication of the transmitted power demands not only a variable 
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torque, but a variable speed, as will be evident when we consider 
hoists, locomotives, pumps, ventilating fans, etc. The synchro- 
nous character of the alternating current is therefore unsuited to 
such work. 

It would seem, therefore, that both theoretical and practical 
considerations demand that we should transmit our ene over 
the great distances demanded for commercial ph Ppp by 
means of the alternating current, and that we should then con- 
vert it into a continuous current in order to best utilize it. Under 
this plan we shall be able to undertake the transmission of power 
at any distance and on any scale by apparatus manufactured by 
half-a-dozen companies to-day. 

Let us suppose, for example, that we have a water-power 
at a distance of twenty miles from a mine where it is desired 
to utilize 2,000 h. p. for various a si 

Let us start with 10,000 volts and lose 22 per cent. in the con- 
ductor. The cost of our generator, conductor and synchronous 
motor will be about $90 per horse power at the point of work 
The synchronous motor will drive the necessary continuous cur- 
rent generators of 500 volts and less to supply hoists, pumps, loco- 
motives, ventilating fans, air compressors, incandescent lights, arc 
lights, crushers, mills, ets. If the total power installed be 2,000 
h. p. the cost of the working motors will $50,000. With 2,000 
h. p. installed, the maximum demand for power will not exceed 
1,500 h. p The cost of continuous current generators and con- 
ductors for this service will be about $52,500, and the cost of the 
synchronous transmission system about $185,000. Allowing $42,- 
500 as an average cost for the development of the water-power and 
the construction, we have a total cost of plant of $280,000 or $140 
per oe power represented in the electric motors at the point of 
work. 

The starting up of loa hee soir alternating current motor 
without load can be readily accomplished by any one of several 
simple methods, such as the use of a small storage battery supply- 
ing current to one of the continuous current dynamos and oper- 
ating it as a motor to drive the alternator up to synchronism, or 
the utilization of the energy of a weight upon a hoist in its descent 
to operate its motor as a generator which in turn will drive the 
continuous current generator as a motor and thus bring the alter- 
nator up to its synchronous speed. 

It seems to me that we should install a plant at the mine ex- 
actly as though we were going to drive it by a steam engine, and, 
instead of doing so, use the synchronous alternating current mo- 
tor for this purpose, and utilize as our original source of power 
the distant water-power. In many instances, this method will be 
of especial value where it may be necessary for a few weeks in a 
year to fall back upon expensive steam power on account of the 
temporary failure of a distant cheap water-power. 

If one comprehensive pon be installed of this alternating and 
continuous current type, 1 believe an enormous development in 
this line will immediately follow, and luckily the apparatus re- 
quired can be turned out rapidly from any one of several large 
works without the delays incidental to the development of new 
apparatus and methods. 


THE OPERATION OF HIGH-TENSION CURRENTS UN- 
DERGROUND FROM A PHYSICAL AND FINANCIAL 
STANDPOINT.! 


BY E. A. LESLIE. 


IN presenting this paper, I shall endeavor to confine myself 
strictly to my own experience and observation, submitting only 
such data as I may have been personally able to collect, and leav- 
ing it to you to decide whether, it having been determined that the 
successful operation of high-tension currents underground is 
physically possible, the financial aspects of the case will permit its 
general introduction. 


CONDUITS. 


The underground conduits in New York City for high-tension 
currents are owned by the Consolidated Telegraph and Electrical 
Subway Company, who lease their ducts to the various electric 
lighting companies. 

The prevailing type of duct is of iron pipe, mostly three inches 
in diameter, running along the sides of the streets into manholes 
about 275 feet apart. These are the so-called “trunk ducts.” 
Over the trunk ducts are upo aporo from two to four distrib- 
uting ducts, with four-way handholes about 50 feet apart. Many 
of these handholes are sega fat to the surface of the street and are 
covered over with an iron plate, which is easily removable, giving 
ready access to the wires in the distributing ducts. In man 

laces, however, the handholes do not approach the surface, and, 
in order to get at the wires to make changes or connections, it is 
necessary to dig up the street. Again, on some of the prominent 
streets no distributing facilities whatsoever have been provided 
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and the companies are compelled to make long and expensive 
house connections from manholes. This is 5 true of 
Sixth avenue above Eighteenth street and Broadway above 
Thirty- fourth street. 

The Subway Company have also a number of miles of a sys- 
tem which is made up of sectional iron castings and so framed 
together as to combine in one conduit both trunk and distributing 
facilities. These conduits have no surface handholes and, in order 
to make changes or connections, it is also necessary to dig up the 
street. The manholes are about 275 feet apart as in the case of 
the iron pipe. There is also a small amount of conduit in use, 
which is composed simply of cement-lined iron pipes, running 
from manhole to manhole, of about three inches inside diameter. 

The cost of the New York conduits is an unknown quantity. 
The Subway Company guard the secret well, and, beyond the 
general statement that they have cost, on an average, nearly $5,- 
000 per mile, per duct, no reliable information can be gained. In 
these figures, however, are doubtless included the expenses of 
years of legislation and long and costly litigation. It is the uni- 
versal opinion among electric light men in the city that the actual 
average cost should have been less than $3,000 per mile of duct. 


CABLES. 


The companies with which I am connected use, principally, 
cables insulated with a rubber compound, although we also have 
ia use 35 or 40 miles of cable, the insulating material of which is 
fibrous. Perhaps the best description of cables I can give is to 
embody herewith a copy of our specifications, which, with slight 
modification, are in general use by the New York companies. 


SPECIFICATIONS FOR UNDERGROUND CABLE. 


Wire.—No. ——— B. & S. (solid or stranded) must contain no 
joints or splices. 

Lead Covering.—To have an alloy of from four to five per cent. 
tin. Thickness of lead, . 

Insulation.—Outside diameter, 82ds (usualiy ; to yz all 
around the conductor). Resistance of insulation without lead 
covering, after at least 48 hours’ soaking at temperature of 75 de- 
grees Fahrenheit, 1,500 megohms per mile. Resistance dry test 
with lead cover and without lamp connections, 1,500 megohms. 
Resistance of insulation after three years’ use to be up to the 
standard required by the Board of Electrical Control, which is 
not less than five megohms per mile, per 100 volts of current em- 
ployed up to, for example, 3,000 volts, i. e., 150 megohms. 

Copper.—Conductivity of copper, 98 per cent. To be medium 
hardness; that is to say, a mean between hard drawn and soft 


copper. 
Phiameter.—Outside diameter of cable, including lead covering 
52ds (depending upon the size of the wire). 

Electrical tests of insulation to be made at factory by com- 
pany’s representative. If insulation is taped, outside diameter of 
cable to be 32ds. 

Capacity.— Cable shall be capable of carrying an alternating 
current of volts and amperes; or continuous cur- 
rent, volts and amperes. 

Laying and Connecting. The cable to be laid and connected by 
the ——— Electric Light Company under the supervision of the 
manufacturers, who shall carefully supervise the work, and, after 
accepting the same, shall be liable under the guarantee in the 
same manner, and to the same extent, as if they (the manufactur- 
ers) had themselves laid and connected the cable. 

It is usual for manufacturers to guarantee their cables for a 
term of three years, and a special form is provided therefor. 

The cost of lead-covered cables, such as the above specifica- 
tions call for, varies considerably according to the size and man- 
ufacture. Roughly speaking, however, No. 4 cable ranges from 
15 to 20 cents per foot, or, from $792 to $1,056 per mile. No. 2, 
from 25 to 30 cents per foot, or, from $1,320 to $1,584 per mile. 
No. 00, from 874 to 45 cents per foot, or, from $1,980 to $2,876 per 
mile. No. 0000, from 55 to 65 cents per foot, or, from $2,904 to 
$3,482 per mile. In other words, underground conductors cost 
from four to five times as much as overhead conductors, which is 
a matter to be carefully borne in mind. 


LAYING. 


The manner of laying cables is simple. It is first necessary to 
draw a rope through the duct to be occupied. To do this, rods 
about three feet in length are used, having brass maleand female 
screw attachments, one at each end. The first rod is inserted in 
one end of the duct; then another is screwed into it and pushed 
forward, and this process is continued until the first rod emerges 
into the manhole at the other end and you have an unbroken line 
of connecting rods through the duct. A rope is then attached to 
the last rod, and, as the rods are pulled forward and unscrewed in 
the manhole at the distant end, the rope is gradually drawn 
through. Unless a large number are to be drawn into a single 
duct, they can be drawn by hand without any special machinery. 
If, however, it is desirable to draw in as many at one time as the 
duct will hold, it is necessary to use a winch or windlass, or, in 
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lieu of either, a snatchblock with a rope and tackle, and enough 
men to pull the mass. Great care should be observed not to al- 
low the cables to twist in the duct, as, if this occurs, it is next to 
impossible to withdraw any given conductor thereafter without 
removing all conductors in the duct. In cutting the cables to fit 
given sections, about 12 feet should be allowed for slack between 
manholes, for racking around the sides of manholes and for me- 
tallic joints. The cost varies considerably. To draw in two 
cables in a duct would cost in the neighborhood of from 2 to 3 
cents per foot of cable ; but to draw in four or six, or even eight, 
as has frequently been done, the cost diminishes and will not 
average over two cents per foot, or even less, assuming that the 
men in charge have had experience and understand their work 
thoroughly. 


JOINTING. 


The proper jointing of cables is a matter of paramount impor- 
tance. Unless the joints are made by an 5 person, it is 
almost impossible to secure a joint which will give the same insu- 
lation resistance as the cable itself, and yet, unless the joints are 
so made, the object of securing immensely high insulation in the 
cables proper is entirely defeated and a large proportion of the 
original investment practically wasted. 

The New York Subway Company, in its early inception, framed 
a set of rules governing the operation of underground conduits. 
Among them is one which has always challenged my admiration 
and the man who framed it either built wiser than he knew, or 
was a remarkably gifted person. This rule at first was considered 
absurd and DN ih phn of compliance, but to-day I think Iam 
safe in saying that every electric light company governed by it 
will acknowledge its wisdom and admit that, by having enforced 
a high standard of insulation from the very outset, a large 
amount of subsequent experiment and waste of money has been 
avoided. I quote the rule: 


Section 4, Nectromotive Force.—‘ All conductors drawn into and operated 
in the conduits, and intended to convey currents of an electromotive force ex- 
ceeding 100 volts, shall have at the temperature of 75 degrees Fahrenheit, an in- 
itial insulation resistance of not less then 15 megonrna per mile per 100 volts 
electromotive force of current in the circuit. henever the insulation resist- 
ance of a conductor as aforesaid shall prove to be less than five megohms, per 
mile, per 100 volts, the use of that conductor shall at once cease, unlees the 
actual electromotive force in ita circuit be reduced so as to re-establish the 
foregoing ratio.“ 


You will observe that the initial tests of cables laid by any of 
the companies in New York city must show an initial insulation 
resistance of not less than 15 megohms per mile, per 100 volte of 
current used. This means that, with an alternating current of 
1,000 volts, the cable must show, before the current is turned into 
it, an insulation resistance of not less than 150 megohms 
per mile; with an arc circuit of 2,500 or 3,000 volts, or even 4,000 
volts, initial insulation resistance must not be less than 875 meg- 
ohms, 450 megohms and 600 megohms, respectively. Taken into 
consideration with the fact that on an ordinarily humid day, over- 
head circuits will not show an insulation resistance of more than 
from 200,000 to 500,000 ohms per mile, the above requirements 
seem altogether impossible of attainment and to be ideal rather 
than practical, but this is not the case. On the contrary, it is 
rare, indeed, that the initial tests of cables laid in New York city, 
do not show from three to four times the initial insulation resist- 
ance required by the rule, and, of the hundreds of miles of cable 
actually in operation at the present time, and which have been in 
operation from two to three years, and with which I am person- 
ally familiar, I do not believe that there is one that will not show, 
under like conditions, nearly, if not quite, the same high degree of 
insulation, as when the original test was made. In fact, I have 
proved this to be true many times, and will cite one of our latest 
tests. 

Initial Test, November 17, 1889.— Weather, clear ; temperature, 
60 degrees Fahrenheit ; constant, 33,000. Leg No. 1: Length, .95 
mile; deflection of galvanometer, 25 divisions; total insulation 
resistance, 1,320 megohms; insulation resistance per mile, 1,259 
megohms. Leg No. 2: Length, .95 mile; deflection of galvano- 
meter, 20 divisions ; total insulation resistance, 1,650 megohms ; 
insulation resistance per mile, 1,567 megohms. 

Last Test, February 5, 1892.—Weather, fine; temperature, 25 
degrees Fahrenheit ; constant, 83,000. Leg No. 1: Length, .9 
miles; deflection of galvanometer, 12 divisions ; total insulation 
resistance, 2750 megohms; insulation resistance per mile, 2,475 
megohms. Leg No. 2: Length, .9 mile; deflection of galvano- 
meter, 10 divisions ; total insulation resistance, 3,800 megohms ; 
insulation resistance per mile, 2,970 megohms. 

It is, of course, apparent that the conditions under which this 
last test was made were much more favorable than in the case of 
the initial test, but I think it is also apparant that the insulation 
resistance of the cable has suffered little or no deterioration after 
more than two years of constant use. 

This would be impossible with poorly insulated joints. The 
first cable laid by the Manhattan Electric Light Company on 
Broadway was insulated with rubber compound and the joints 
were made by contract, on the representation of the contractor 
that his men were professional jointers. After the cable was con- 
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nected throughout, a test showed less than a megohm of insula- 
tion per mile, and this bad condition of things was quickly shown 
to be in the joints ; every one of them had to be cut out and our 
lesson was well learned. Since that time we have never allowed 
any but our own men, specially trained and educated for the 
purpose, to make joints on rubber compound cables. The cost of 
joints will run from $2 to $3 apiece and any manufacturer can 
give proper directions how to make them and what to use, both 
as to metallic contact and insulation; but, in the case of the rub- 
ber compound cables, the difficulty lies more with the man than 
with the method. Men whose hands are naturally moist cannot 
make a good joint, i. e., a joint which will test infinity.” 


TESTING. 


We are required to test all underground circuits at least once 
per week. For this purpose a portable reflecting galvanometer is 
used. Where the cables enter the station a test-room, free from 
the jar of the building, is usually provided in which to set up the 
instruments; but, in cases where the cables are reached from the 
station by overhead wires, it is customary to rent a quiet room 
adjacent to the junction-pole and connect by a well-insulated 
‘‘lead” for permanent use. The total insulation of a circuit with 
all converters or arc lamps connected, will generally fall below 
the requirements of the rule above quoted, but, unless it isshown 
to be less than say one megohm per mile of cable, its condition, 
as a completely connected circuit,” is usually accepted. But, as 
a general rule, when the insulation falls below this standard, 
what are termed ‘‘ex-converter” and ‘‘ ex-lamp” tests are called 
for. These require, in the case of incandescent circuits, that 
every converter installation be cut out, the cable ends freed from 
all contact, and test of cables only be made to ascertain their ex- 
act condition. The arc circuits are similiarly treated by discon- 
necting all lamps and switches. Unless the results of such tests 
come within the limit prescribed by the rule, the circuits are not 
allowed to be operated until the defect has been removed and the 
insulation brought back to the 5 standard. Fortunately, 
defects are rare, and tests of this character are not now called for 
with sufficient frequency to prove burdensome, 


HOUSE CONNECTIONS. 


House connections are built by the Subway Company at the 
expense of the electric light companies; but the Subway Company 
claims not to relinquish ownership therein, and will not allow 
their joint use by two or more companies, except by special 
arrangement. The cost of house connections in New York City 
is appalling to the man of exclusively overhead experience. I 
will quote a few selected at random : 

On upper Sixth avenue : 


To No. House Pipe. Cable and Labor. Total. 

888 Sixth avenue............. $108.57 $59.93 $168.50 
527 a E Capel eat 141.96 79.06 221.02 
1011 „„ eese . 7851 54 10 132 61 
846 e 155.08 83.56 243.64 


Many of the streets have subways upon one side only. House 
connections from handhole boxes to the opposite side of the street 
are long and expensive, for instance : 


To No. House Pipe. Cable and Labor. Total. 
1869 Third avenue,....... $124.67 $43.60 $168.27 
1995 a Tere re ae 124 59 50 60 175.19 
2101 Cs E GRINS 118 54 61.66 180. 
1666 e 153.65 47.60 201.25 


Distribution to side of street on which conduit is laid, or where 
there are distributing facilities on both sides of the street: 


To No. House Pipe. Cable and Labor. Total. 

1924 Third avenue............ $24.82 $25.42 $50.24 
2102 eee 24.54 16 00 40.54 
666 Eighth avenue........... 31.08 22.47 53 50 
28 n;; 21.84 23.84 45.68 


The cost of connections to. city lamp posts, including pipe, 
cable and labor, averages about 8110 per post. 

You will observe that, in some cases, the cost of these connec- 
tions exceeds the gross revenue derived from an arc lamp for an 
entire year, but, unless we resolve not to develop the particular 
territory in which these cases occur, we are obliged to invest our 
money and take chances for the future. 

Fortunately, it often happens that one house connection will 
serve for two or three different installations, and, in this way, the 
average cost per installation or per arc lamp, is very largely re- 
duced. For instance: In the fail of 1890 our arc lamp connec- 
tions cost us, on an average, only $48; in the spring of 1891, an 
average of about $30; the ratio of new connections to new instal- 
lations or lamps being as one is to two. In other words, for 100 
installations or lamps we were required to make but 50 house 
connections. This ratio could be largely and safely reduced were 
we allowed by the authorities to use more than 100 feet of over- 
head wire with each underground connection. 
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SOME FEATURES OF UNDERGROUND OPERATION. 


It is a fact worth knowing that the underground service is 
more reliable than that of the overhead. Storms, blizzards, sleet 
and wet snow have little or no effect upon it, and neither has 
lightning, where the circuits are entirely underground. In con- 
sequence, cases of interruption are rare; crosses never occur; 
grounds but seldom, and open circuits are unknown, except when 
a break occurs at a lamp or a switch. The number of ‘ burn- 
outs” in the subways is small, and thus far, after three years’ 
experience, not a single instance of burn-out has occurred in our 
„rubber compound cables that has not been directly attributa- 
ble tosome imperfection of manufacture, which originally escaped 
detection, or to mechanical injury after the cables were laid. 
And these have not amounted to more than 10 or 12 alltold. We 
have, however, had several instances with the fibrous com- 
pound, but whether due to accidental abrasion of the lead cover- 
ing, which is fatal to that form of insulation, or to some inherent 
defect, we were unable to determine, as the intense heat of the 
escaping current destroyed all evidence in each case. 

On wet nights we have an occasional case of trouble in a leaky 
switch-box, or, at an ex joint, where the wire running to 
the lamp is connected with the cable. These joints were at first 
covered with ordinary tape, but after a few months’ exposure the 
tape would invariably leak under the high pressure and some- 
times convey the current to the lead covering and result in 
a burn-out. In the case of rubber compound cables, we 
now simply cut back the lead a few inches, strip off the 
taping. make an ordinary metallic joint and then slide over 
the bare metal a floor insulator, open at both ends, and standing 
upright so as to allow the rain to run through the lower 
end ; the insulator resting upon the rubber compound, not upon 
the lead covering of the cable. This, of course, refers only to 
lamps where switch-boxes cannot be used, such, for instance, as 
city lamps. Where fibrous cables are used, a regular insulating 
joint of pure rubber is made, connecting to a short piece of 
specially insulated wire. The joint is immersed in boiling hot 
paraffine and the specially insulated wire is then connected in the 
ordinary way to the wire running to the lamp. This is done to 

rotect the insulation of the cable from moisture and also to 
acilitate connecting and disconnecting with the lamp, which the 
regulation tests frequently render necessary. 

In laying cables it has been found desirable to place both 
“legs” of incandescent circuits in the same duct. When they are 
separated into different ducts great loss results from self- 
induction. 

The use of the subways makes it possible to employ much 
heavier single conductors than could be used overhead. There 
are in some of the ducts conductors having nearly, if not quite, 
500,000 circular mils area, and such sizes as No. 00 and No. 0000 
are quite common. The conductor being composed of small wires 
stranded, affords sufficient flexibilty for all purposes; but in sizes 
up to and including No. 2 B. and S., the conductor is generally 
solid. 

In the matter of public safety, the records of the past three 
years show but one death to have occurred from the current con- 
ducted underground, and that particular case occurred on top of 
3 lamp-post on a wet night, the victim neglecting to use his 

oves. 

> The arrangement of the underground system is exceedingly 
cumbersome; that is to say, it requires much greater time, as 
com with overhead methods, in the construction both of 
trunk lines and house connections. Under the old overhead: sys- 
tem an order for an arc lamp, for instance, could be executed 
within two or three hours after its receipt and the whole cost of 
hanging was not to exceed anywhere from $8 to $12 ; now, how- 
ever, in order to hang an arc lamp and connect therewith, it is 
necessary to make formal application to the Subway Company 
for the house connection, and this requires, on their part, any- 
where from three to ten days’ time. After receiving due notice 
that the house connection has been built, we are then required to 
apply to the Board of Electrical Control for a permit to hang the 
lamp and connect it with the underground conductors. This re- 
quires additional time, amounting to from three to ten days, often 
two weeks and even longer ; and, in a number of instances, before 
we were finally permitted to fill the order, the prospective 
customer had become disgusted with the delay and canceled his 
contract. The Subway Company have also to apply to the De- 
partment of Public Works for a permit to open the street and 
must receive the same before they can proceed with the work, 
making in all three distinct applications to three different bodies 
for each house connection. Again, the underground system 
rigidly circumscribes the territory in which current can be dis- 
tributed to the streets through which subways are built. Lights 
cannot be served 200 or 800 feet off the line of the subways with- 
out a long underground connection, the cost of which would, in 
nine cases out of ten, prove prohibitive. 

I recently read an article in a Western paper, to the effect that 
the wiring of the plant located in the city in which the paper was 

ublished. was all overhead, because the underground systems in 
New York City and elsewhere had proved to be a failure on 
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account of gas explosions, which were so serious and frequent in 
their nature as to make the operation of high-tension currents 
underground infinitely more dangerous than dynamite. Now, as 
a matter of fact, although it is true that the earth beneath the 
street pavements of New York City is completely saturated with 
gas, but very few explosions have actually occurred and those 
not at all serious in character. Only one interrupted our busi- 
ness, and, in that case, only for a few hours and on but two 
circuits. The Subway company use a system of blowers, which 
keep the subways reasonably free from , and this source of 
danger or interruption, at least so far as the city of New York is 
concerned, may be wholly disregarded. Nevertheless, without 
the blowers it might be reasonable to apprehend danger. 


THE FINANCIAL ASPECT. 


A good system of underground conduits fairly covering the 
electric lighting territory of a 055 city, will, in my opinion, cost 
on an average from $2,500 to $3, per mile, per duct, but, in the 
case of a single duct in a trench, the latter figure is likely to be 
exceeded, depending largely upon the character of the digging 
and the engineering difficulties to be overcome. For the purpose 
of comparison, however, let us assume $3,000 to be the cost of one 
mile of distributing duct and then consider the cost of one mile 
of construction for one arc and one incandescent circuit, by both 
underground and overhead methods, as follows : 


UNDERGROUND OVERHEAD 
Düet. ees Vokes iscas srir $3,000.00 50 poles prepared an 
set at $12.00.......... $600.00 
11,000 ft. No. 4 cable at 20 11,000 ft. No. 4 wire, at 
cents, laid................ 2,000.00 416 cents............. 495.00 
11,000 ft. No. 2 cable at 30 11,000 ft. No. 2 wire, at 
cents, lai0ee e. 800. Mcente 797.00 
40 house connections at $75.00 8,000.00 40 house connections.... 480.00 
Total...... $11,500.00 $2,372.50 


Hence, from these figures, it must be assumed that the initial 
investment for an underground system will exceed by about five 
times the cost of an overhead system, and the fixed charges on 
this very expensive feature of investment in a central station plant 
must be correspondingly increased. 

But in New York City, as before stated, the underground con- 
duits are owned by a subway company, who have an exclusive 
franchise and who lease their ducts to the various electric light 
companies upon the following schedule of rentals: 


Distributing ducts,............ $1,000 per mile per annum. 
Trunk ducts,8 inch,......... 900 8 5 
„„ 800 8 . 
2 „F 700 4 
o 550 j a 


These rates have the effect of increasing the usual and ordinary 
expenses of a central station enormously, and, although some 
overhead wires are still in service, and our field of operation is 
almost wholly confined to the more important streets and avenues, 
the amount of the duc: rental already equals the combined cost of 
coal, water, oil, waste and the sularies of chief engineer, engineers, 
firemen, coal handlers, boiler cleaner and oilers employed in the 

ine department. 

The development of electric lighting territory is, consequently, 
much restricted, and streets which would offer fair inducement 
for overhead wires cannot be considered at all from an under- 
groune standpoint. A case of this kind occurred in our last bid- 

ing for street lights. A certain company bid for the lights on 
Fifth avenue, between Twenty-third and Forty-second streets, 
about fifteen in all, at the rate of 60 cents per light per night. 
This was 20 cents above the miling price. Being called upon to 
explain, the company stated, First, That there was no commer- 
cial arc lighting to be had in that locality whatsoever, and they 
must rely solely upon the street lights for revenue ; Second, That 
there were subways on both sides of the street and that, as the 
lights were distributed on both sides of the street, they would be 
obliged to lease a duct on each side ; Third, That, therefore, the 
duct rental on Fifth avenue alone would amount to 32 cents per 
light, per night. 

There is another onerous feature which discourages the exten- 
sion of territory, and that is, that the Subway Company requires 
us to execute a bond agreeing to pay rental for a term of five 
5 5 on all new ducts constructed and this bond must be secured 

y collateral of unquestionable value. This ensures the return of 
their capital, even at their own estimate of cost, but it 
imposes a heavy burden upon the electric lighting companies. 

And right here it seems pertinent to remark that I have long 
been convinced that it is a matter of paramount importance to 
an electric light company to own the subways it occupies and to 
possess the right to extend the same as the development of its 
business may require. While I have no complaint to make 
against the Subway ey of New Vork, I know that the sub- 
ways could be operated by the companies for much less money 
than they are now required to pay, taking into full consideration 
the matter of interest on capital investment, cost of maintenance 
and operation, and every other charge which can be justly con- 
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sidered. Therefore, for those to whom opportunity is yet given, 
it might be wise and prudent to at least secure the right to con- 
struct underground conduits, even although they may not adopt 
their use for some time to come. 

As to maintenance, our experience with cables has not been 
sufficiently great as to give us a definite idea as to their possible 
life. Aside from this, however, it costs no more to maintain the 
cables than it does to keep overhead wires in good order, say, 
from $15 to $20 per mile per annum—probably not quite so much; 
but, unless the cables last at least 20 years, the cost of maintenance 
is also likely to be far greater. 

Finally, summing up the whole situation, the following con- 
clusions may be fairly reached : 

First. The wade ground service is not only a physical possi- 
bility, but an established fact upon a very large e. 

Second. It is less liable to interruption than overhead wires. 

Third. It is less dangerous to human life. 

Fourth. Its cost is enormously greater. 

Fifth. It is cumbersome to a degree and lacks, to a consider- 
able extent, the flexibility of overhead wires. 

Sixth. Its cost precludes its extension to sparsely lighted dis- 
tricts, which must either be reached overhead or permanently 
abandoned. 


TRANSMISSION OF POWER WITH SPECIAL REFER- 
ENCE TO THE FRANKFORT PLANT. 


BY CARL HERING. 


Tuis lecture was one delivered with special reference to the 
proposed transmission of power from Ni Falls to Buffalo, 
and its feasibility as illustrated by the recent work at Frankfort 
with the transmission from Lauffen. Mr. Hering presented a 
very interesting statement of the general conditions of the problem, 
and then described the manner in which the experiments at the 
Frankfort Exhibition were carried out. He also explained in an 
admirably lucid and simple manner the nature of the three-phase 
rotary current used and its difference both from the two-phase 
current and from the ordinary oscillating current generally used 
in alternating work. 

Mr. Hering closed his lecture with the following passage: 

The Oerlikon Company gives the following figures regarding 
the cost of the plant: Assuming that 300 h. p. is developed at 
Lauffen, and that all the energy received in Frankfort was con- 
verted into light, the cost of the plant per effective horse power 
measured at the terminals of the lamp will be about $282, of which 
$236 is for the line alone. These figures appear high, but it must 
not be forgotten that in this ‘particular plant there were condi- 
tions which would not be likely to occur in practice, namely, rel- 
atively small power on the one hand, and exceedingly great dis- 
tance on the other, both of which factors naturally increase the 
cost per horse power. 

It may be of interest to add herethat Mr. Dobrowolsky of the 
Berlin firm states that he would be willing to bid on the contract 
to transmit 1,000 or 5,000 h. p. from Niagara to Chicago, a dis- 
tance of about 500 miles. He proposes to use 40,000 to 50,000 volts 
and claims that an efficiency of 60 to 75 per cent. could be ob- 
tained without difficulty.” 

He also added the following: 

J received this morning a letter from the Zurich people, the 
Oerlikon Co., who you may know have put in a bid for the trans- 
mission of power from Niagara Falls to Buffalo. They pro 
that the current generated at the Falls is to be such that both 
motors and lamps—arc lamps as well as incandescent lampe— 
shall be used. That is, the current shall be fit for motors, arc and 
incandescent lamps. They say the Drehstrom (that is, the 
rotary) current is at present, and will be for a long time to come, 
the only practical form of current to run large motors of a 
fair efficiency. 7 propose to use 50 periods in place of 40 
which were used at Lauffen, because they say that 40 is too low to 
run arc lamps. Fifty is said to be the lowest at which arc lamps 
will run satisfactorily. The generating station would be com- 

d of unite of 5,000 h. p. each. The dynamos must therefore 
be of 5,000 h. p. According to the wishes of the turbine de- 
signers the number of revolutions has been fixed at 250 per 
minute. The diameter of the armatures has been fixed at 344 metres, 
that is about ten feet. The armature is to be drum wound. I sup- 
pose that means the drum winding on the surface of the cylinder, 
that is, not across the ends as we usually wind drum armatures 
here, but wound as they very offen do in European multipolar 
machines. The currents are to be 2.000 amperes in each of the 
three circuits, and the voltage 600 to 700. It has been found advan- 
tageous to revolve the armature instead of the etic field, in 
order to have a minimum weight on the verti shafts. The 
weighton one of those shafts, by the way, is something very great. 
The shafts are 20 feet long, and the weight of the shafts together 
with that of the armature and turbine is a very great weight, and 
must therefore be considered. The generators will have 24 poles. 


1 Abstract of lecture delivered before the National Electric Light Associa- 
tion, Buffalo, February 23, 1892. 
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They will be separately excited. The efficiency will be in the 
neighborhood of 96 per cent., that is the efficiency of the dynamo 
including exciting power. There will be two transformers, as it 
was not found practical to build a single transformer of 5,000 h. 
p: The transformers will be artificially ventilated, and only the 

igh pressure coils will be placed in oil. These transformers will 
raise the potential to 25,000 volts. 

„This they say, is no longer to be looked upon as an ex- 
periment. The cost of the line will be about 100,000 francs, that 
is, $20,000, an almost trifling part of tbe whole, for the total dis- 
tance. It is a ampe pair of copper wires, that is, three pair of 
copper wires on poles; the cheapest kind of a line. 

As to the line, we propose not to carry any more than one or 
two units of 5,000 h. 0 one line, of poles for a number of rea- 
sons. A 5,000 or 10, 000 h. p. can be conducted on wooden poles 
at a very moderate initial cost of plant. The lines would termi- 
nate in one or more step-down transformer stations that would 
supply current of 1,800 to 2,000 volts for municipal and street 
lighting in the shape of alternating currents to be transformed 
down to the suitable lamp voltage, as is the case in the present 
transformer systems. The cost of the electrical part of the pro- 
posed plant, including the generators, exciters, and transformers 
at both ends of the line, would be about $180,000 for each unit of 


5,000 h. p., with an efficiency of 84 per cent. at the low pressure 
terminals of the secondary transformers. This reduces to $36.00 
per horse power. The cost of the line is about $4.00 per horse 


power, which is about 10 per cent. of the whole.” 

At the close of the lecture, Mr. Hering showed a number of 
magic lantern slides illustrative of the Frankfort-Lauffen appar- 
atus, line, exhibition, etc. 

PROF. ELIHU THOMSON followed in a most interesting address, 
in which he expressed himself not only as greatly in favor of the 
three-phase method, but as perferring an underground line, for 
which purpose he suggested an iron pipe filled with oil. Then the 
higher they ran their potential the less danger would there be 
from lightning. Their plant would be constructed to withstand a 
moderate phase of lightning, and it would then take considerable 
to break itdown. With sufficient oil, they could easily run up to 
100,000 volts. 

Mr. H. WARD LEONARD then read a brief and va pe paper 
arguing for the necessity of a combination of the alternating 
transmission with a direct current distribution. He said, too, 
that all the problems could be solved with existing apparatus and 
methods embodying it. 

MR. L. B. STILLWELL remarked that the work done abroad 
had been carried on with Government help, and was practically 
for by three States. There certainly were manufacturers 

ere ready for any kind of work, with such a guarantee of pay- 
ment. As to the technical side of the matter, there seemed to be 
reasons for thinking that a two-phase, 90 degree system, was pre- 
ferable for combination work, i. e., where more than one motor 
was run or where motors and lights were runtogether. With re- 
gard to a synchronous plant at Telluride, mentioned by Mr. Her- 
ing, he said that the current was transmitted 2% miles at 8,300 
volts, with the intention of going eight miles to other motors. 
The present motor was running 24 hours at least six days in the 
week. Mr. Stillwell also said that he failed to see the necessity 
for step-up and step-down transformers for any distance of less 
than 10 miles. Moreover, in some places oil insulators could not 
be used, owing to the fact that the line was set at all angles, so 
that the fluid was A At Telluride, ordinary glass had been 
used successfully all through the winter. 

Mr. C. S. BRADLEY spoke of his pioneer work in rotating 
fields, and expressed his preference for three-phase methods. 

Dr. Lovis BELL discussed the whole question in an eminently 
shrewd; practical manner, showing that whilesomething had been 
done there was still much to be learned, especially with regard to 
the relative values of the methods employed. 

In the present situation it does seem to me that a great deal 
of the discussion between the defects of the various systems ig- 
nores for a moment that much of what is to be done in the next 
year or two must be done under the conditions where we are 
working now. Much of it must be done with existing apparatus, 
and the man who will make the most thorough success of the 
transmission of power in that field is he who will attack each 
separate problem, doing the best he can with the apparatus which 
he can get, and not tying himself up absolutely to either con- 
tinuous or direct currents, to two-phase, three-phase, or any 
phase motors, but seizeing the opportunities for transmission of 
power as they come, and making the best of the situation with 
the best apparatus that that particular moment commands. It is 
this , commercial side of the problem that I think one is 
half apt to forget in the glory of electrical pyrotechnics.” 

At this pon a discussion arose as to cost of the plant and line, 
Mr. Carl Hering having given figures which were generally con- 
sidered to be too low, namely, $36 per horse power for the entire 
Niagara-Buffalo plant, including dynamos and all, up to 2,500 
h. p., with $4 per horse power for the line. Mr. Leonard remarked 


(Concluded on page 221.) 
1. See Page 215. 
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OVERHEAD CONSTRUCTION. 
BY E. F. PECK. 


IN view of the great interest taken at present in underground 
construction, it would seem almost incongruous to agitate the 
well-worn subject of overhead construction. Still, as the majority 
of electric lighting companies in this country will have to contend 
with this method of construction for some years to come, it may 
be that the subject will still be debatable. In order to bring out 
a discussion that will, I trust, prove both 5 and instruc- 
tive, I will outline some recent work that has been done under my 
supervision in Brooklyn. 

We had reached that point where further patching was out of 
the question, and reconstruction became a necessity. The first 
point of attack was our switchboard. This was the old style plug, 
socket and cable board, with wooden framework, originally 
designed for 36 circuits and 36 dynamos, but now, due to the in- 
crease of our business, handling 58 circuits and 42 dynamos. 

The switchboard that I have planned is arranged to manipu- 
late 80 circuits and 66 dynamos, divided into three units, which I 
will describe as sections a, B and C—circuits and dynamos in each 
section being interchangeable—section a to provide for 32 circuits 
and 22 dynamos, and sections B and C each providing for 24 cir- 
cuits and 22 dynamos. Each section consists of two rectangular 
slate slabs, placed five inches apart, supported on a suitable frame- 
work of steel I beams and channel bars, occupying three sides of 
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a square. Into these slabs are fitted rows of metal bushings 
which are properly connected together by copper strips, so that 
the horizontal rows of bushings on the front board are connected 
to the dynamos via single throw jack knife safety switches, while 
the vertical rows on rear board are connected to the circuits and 
also to an extra row of bushings on the bottom of front board. 
This extra row is used to connect two or more circuits together 
by means of cables and plugs, the connecting of dynamos to cir- 
cuits being done by means of an ordinary plug of. brass tubing, 
provided with an insulated handle. Above the switchboard 
proper, which stands about five feet high. slate slabs extend to 
the ceiling of the room in which the board is located, providin 
space for necessary lightning arresters, combined ammeters and 
polarity indicators, to be used on each circuit. 

The next improvement which became necessary was the build- 
ing of a suitable wire tower. The wire tower of a central station 
is an unknown quantity and a problem that is hard to solve. The 
first question is as to its shape. Shallit be rectangular, octagonal 
or circular? This can only be answered by one having a thorough 
knowledge of the situation of the station and the directions which 
the circuits are to take after leaving the same. 

While at Montreal, I saw a very pretty arrangement of a wire 
tower on the new station of the Royal Electric Company. It was 
octagonal in shape, each side being about 10 feet wide. with a rec- 
tangular section of slate framed into each section. This permit- 
ted the introduction and insulation of wires without other pre- 
cautions, and, owing to the shape of the tower, provided for a 
lead for the circuits in eight directions. In our Brooklyn station, 
it was necessary to have the wires leave the tower in one direction 


1. Abstract of a paper read before the National Electric Light Association, 
Buffalo, Feb. 24, 1892. 
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only; so it was built rectangular in shape (see Figs. 1, 2 and 3). 
The tower is built directly over the switchboard and is 23 feet lon 

and 10 feet wide. The framework of the tower.“ inside wire rac 

and outside wire rack, are all framed and bolted together, and 
guyed to the roof in the rear of the tower by means of wrought 
iron rods, provided with turn-buckles. The front, or side through 
which the wires enter, is made up of two thicknesses of two-inch 
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plank laid diagonally to each other and fastened together with 
wooden pins. This was done to insure sufficient strength without 
framing and to permit the promiscuous boring for glass bushings. 
The inside finish of the tower is of hard oil varnish, and the out- 
side of three coats of insulating and fire-proof paint. The roof is 
of slate, the eaves of which extend over the outside rack, thus, to 
a certain extent, sheltering it from the weather. At the bottom 
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of the inside rack of the tower is an auxiliary slate switchboard 
of very simple construction, consisting of two rows of metallic 
bushings and binding posts. By the use of plugs and cables on 
this board the tangles and cross connections, incidental to all 
central stations are confined to this particular point. This 
arrangement also permits the transferring of circuits to any one 
of the sections of the main switchboard, thus adding to the flexi- 
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bility of the entire system. From the outside rack, the wires are 
carried to a distributing pole (see Figs. 4, 5 and 6) of Norway 
pine set directly opposite the center of the tower. This pole is 92 
feet long, 80 inches in diameter at the butt, 18 inches in diameter 
at the top, and is set 12 feet in the ground to insure stability. 
This height was necessary to allow wires to clear a story 
building to be built in front of the wire tower. On this pole are 
fitted 11 double sets of eight pin arms, and 11 double sets of 16 
pin arms, a total of 44 arms, providing for 176 wires, or 88 cir- 
cuits. The 16 pin arms are set parallel to the arms on the tower 
rack, and the eight pin arms are at right angles to same, to enable 
wires to run north and south. These arms are of the best quality 
of long-grained oak of the following dimensions: Eight pin arms 
are eight feet long, three and three-quarters inches by four 
and one-half inches, pins nine inches between centers—excepting 
pins nearest the middle of arm, which are three feet between 
centers, tc allow a man to pass between wires when ascending 
the pole. Sixteen pin arms are ten feet six inches long, four 
inches by five inches. with pins six inches between centers. The 

ins used on these arms are of selected locust, one and one-half 
inches in diameter, and the glass insulators are of the deep 
grooved double petticoat pattern. The 
bracing and fastening of the arms can best 
be seen by referring to the sketch. 

From this point the poles gradually 
decrease in length until a height of 50 feet 
is reached, which height is maintained on 
all our main lines. On lines carryin 
from eight to sixteen wires octagon 
chestnut poles are used, 35 feet long, 10 to 
12 inches at butt and six to eight inches 
at the top. Lamp poles are of the same 
material and shape, 24 feet long, eight 
inches at butt and six inches at top. 

Particular attention is paid to the guy- 
ing of poles where necessary ; and we are 
using for this purpose four No. 6 B. & S. 
galvani iron wires twisted together to 
form one strand, and introducing turn- 
buckles on all main guys. This wire is 
purchased made up in this manner, and we 
find it a great improvement and saving 
over the old method in vogue, of allowing 
linemen to waste their time in making up 
guys as needed. 

While on the subject of poles, I wish to 
call attention to what I consider an erro- 
neous method of treating poles to preserve 
them which is practiced by many compan- 
ies. Pitch or tar is applied to the butt, thus 
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confining the sap, which ferments and 
hastens decay. There are many different 
ways of treating pole3, but I know of no 


a 


method which is successful unless applied to 
the entire pole. The well-known creosoting 
ocess is objectionable on account of the 
irt and the unpleasant odor connected 
with it, as well as the fact that the creosote 
does not penetrate to a sufficient depth. 
The same objections apply to the Burnettiz- 
ing and Kyanizing processes. My attention 
has been recently called to the Haskins 
process, which seems to be highly success- 
ful. This process consists in the placing of 
timber in an air-tight retort and subjecting 
it to the heavy pressure of superheated air, 
which permeats the whole section, thereby 
accomplishing the same result as a charring 
process, without altering any of the chemical properties of the wood. 

In regard to the character of wood to be used for poles, the 
choice is limited in the vicinity of New York, those obtainable 
being chestnut, Norway pine, Princess pine, cedar, yellow pine, 
spruce and white pine. The Princess and Norway pine, although 
not as durable as chestnut, are the most desirable for the heavier 

les, on account of their straightness and size. For lighter work, 

refer hewn or sawed chestnut poles to all others, and they are 
still obtainable in lengths up to 40 feet. Cedar poles are excellent 
as far as life is concerned, but too crooked and knotty to be useful 
for first-class work. My experience with yellow pine, spruce and 
white pine has been very discouraging, the life of each being 
short and uncertain. 

The next step in the way of improvement which suggested 
itself was a better method of hanging commercial lamps. tt has 
1 been a source of surprise to me that more attention has 
not been paid by lighting companies to this important matter. 
The small additional expense necessary to ornament these fixtures 
certainly ought to warrant an improvement. I have in use 
a fixture adopted by us which is not expensive, but neat in 
appearance, and it allows of a subtantial method of wiring with- 
out the use of other appliances. The fixture is made of wrought 
iron pipe, excepting the flange or T, which is of cast iron. 
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The scroll work in an ornamental fixture has been arranged 
to permit the introduction of the initials of the firm in front of 
whose store it is placed. The scroll letters are gilded, while the 
remainder of the fixture is black. The effect is both pleasing and 
attractive. 

Last in the line of improvements came the wiring. It was 
only a question of rubber covered wires versus weather-proof. 
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We compromised the matter by using the best grade of rubber 
covered wire for all leads from the switchboard to the main poles, 
and on all lines crossing under telephone and telegraph or uninsu- 
lated wires. For the balance of the reconstruction the best grade 
of weather-proof wire was used. It will be noticed that I have 
used the term ‘‘best grade” for both classesof wire. This term is 


a little ambiguous, as I am reminded each day by our friend, the 


wire salesman, who claims that his brand of wire is the best and 
that all other kinds are not in it. So it remains for the purchaser 
to judge for himself as to the respective merits of the different 
brands in the market. 
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On some of the loops to buildings, where twoor more circuits were 
necessary, we have used, with great success, duplex cables, thus 
doing away with a complicated and unsightly network of wires 
and fixtures. All wires are run on deep groove double petticoat 
insulators, the use of rubber hooks and porcelain knobs being 
avoided. It would be difficult to formulate rules for this branch 
of construction, it being simply a question of judgment and ex- 
perience. However, a few suggestions may not be amiss. Great 
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a whole circuit may be ruined by the carelessness of linemen in 
handling. Jointsshould be soldered on all electric light work when 
possible. I have found that wrapping a joint with tin foil, and 
then covering with a good rubber tape, makes an excellent substi- 
tude for soldering, and is easily applied. Keep wires on the same 
relative pins to the end of the line, thus avoiding confusion, and 
making it an easy task to locate trouble. 

5 of principal poles, showing location of circuits, 
should be kept in every central station, for they are often the 
means of preventing serious trouble. Do not leave loops up that 
are out of service, expecting to pick them up again, as they may 
become a menace to your live wires. If more attention were paid 
to overhead construction by the electric lighting companies, sub- 
stantial, neatly-painted poles being used, with well insulated wires 
kept taut and thoroughly inspected, the everlasting hue and cry 
against the “deadly” electric light wires would soon change to 
one of commendation and praise. 


DISCUSSION ON MR. HERING’S PAPER. 
(Concluded from page 219.) 


that such pees were impossible in this coun Mr. Martin also 
doubted the statement as to a periodicity of 40 or 50 per second 
having been attained, and said that he understood it ranged 


below 25. This was confirmed by Mr. Bradley, who said that it 
seemed difficult to get above 28. Mr. Martin also questioned 
whether it could fairly be said that the losses had all followed 
Ohm's law; the static conditions of the line had been abnormal 
and severe. He suggested that 1 the Standard Oil Co. 
might lend them for experiment one of their pipe lines. 

Mn. STANLEY —It may interesting to the members of the Asso- 
ciation to know that there is a line of 16, 000 volts in operation in 
this country. We have constructed a small line at Pittsfield 
using 20 h. p. and fed by the station currents, the line starting at 
the outskirts of the town and making quite a little circuit. We 
find that there is practically no difficulty whatever at that poten- 
tial; 15,000 volts, however, is a very different matter from one, 
or two, or three, or five, or ten, or twelve thousand volts. The 
striking distance at 15,000 volts is apparently two or three times 
what it is at 10,000 volts. For instance, if a wire hangs down 
from the line within an inch or two of the ground there is a most 
delightful aurora borealis between the ground and the wire; and 
if a dry board be interposed in the circuit—an ordinary pine 
board—it does not seem to affect the resistance of the circuit a 
prea It goes right through it. We are making these tests at 

ittsfield to become familiar with this question from a commercial 
standpoint, and have undertaken to transmit 400 h. p. for lighting 
pur a distance of 28 miles in one place in this country. The 
delightful lecture given by Mr. Hering does not, however, give us 
some of the points which as engineers and as practical men we 
need in examining and testing the merits of the various devices. 
For instance, Mr. Swinburne wrote me the other day that from in- 
formation he had received the Dobrowolsky motors—two horse 
power motors—required 4,200 watts to run at no load and 14,000 
watts, or 10 times its rated capacity to run it at its full load, I do 
not mean that 14,000 watts are expended in the circuit, but I 
do mean that of the current I applied, viz., 14,000 watts, 
but 1,500 are actually useful. If this is an example of the engi- 
neering practice on the other side, I am very certain that my 
friend Mr. Stillwell can tell us that it is far below that obtained 
by Tesla. If I understand them correctly, the Tesla motor uses 
about .6 of its full load current to run it empty, .7 of which is 
usefully a plied. That is to say, about .7 X .6 X the total energy, 
is required. to run the motor empty. The synchronous motor has 
certain very beautiful applications, but it has a very serious de- 
fect in my judgment ; that is, that when the motor is overloaded 
beyond a certain point, the motor not only stops, but it goes to 

ieces—burns up; or it is very liable to burn up. I do not see 
how any commercial system of distribution of power can be made 
when we have to start our apparatus by a weight as suggested by 
one gentleman ; or by another motor, as suggested by another gen- 
tleman ; or by three special circuits which will not work in mul- 
tiple, except they work alone, the plan suggested by Dobrowolsky. 

In the case of the transmission of power between Niagara 
Falls and Buffalo, I am quite certain that 15,000 volts could be 
loaded on the circuit between that place and this, but I am equally 
certain that no large amount of power can be transmitted suc- 
cessfully by the present apparatus. I mean with commercial suc- 
cess. If we are going to bring Niagara Falls to this city—or a 
small portion of Niagara Falls—we have got to adopt some 
scheme radically different from anything that has been presented 
up to the present; such as the scheme that Prof. Thomson sug- 
gested, and lay onr wires at 100,000 volts 8 in an oil pipe. 
I cannot see that there is any half way solution of the problem. 


MR. M. C. SULLIVAN has been appointed New York agent of the 
New Process Raw Hide Co., with offices at the Electrical Ex- 


care should be used in the stringing of wire, for the insulation ofe change, 136 Liberty street, this city. 
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Modern science affords the best, the highest, and the most use- 
ful school of intellectual culture. . Matties Williams. 


THE BUFFALO ELECTRIC LIGHT CONVENTION. 
T is seldom that we have the opportunity to speak of a 


convention in such terms of praise as we feel inclined 


to use about the recent meeting of the National Electric 
Light Association at Buffalo. The reception accorded to 
the body by Buffalo and her citizens was most generous 
and cordial; the work done was of a high class right 
through, and there was a remarkable absence or suppression 
of „axe grinding,” for which, presumably, we must thank 
a vigilant executive committee. The Association stands 
higher to-day in esteem and in results than ever before, 
thanks to the felicitous manner in which President Huntley 
has discharged the duties of his position; and he hands 
over to the competent hands of Mr. Ayer, of St. Louis, an 
organization in which central station men cannot but find 
a bulwark and a means of practical improvement. 

A number of most excellent papers and addresses were 
delivered, and the advanced standard set by Mr. Huntley, 
in his address, and by Mr. Carl Hering, in his lecture on 
the Frankfort transmission, was maintained to the end. 
Mr. Stanley’s paper on alternate current motors was an 
excellent exposé of the principles underlying the operation 
of these machines and of the difficulties encountered in 
their construction. Mr. Stanley believes that the reason 
why Mr. Tesla’s motors are not more in use in this country 
is owing to the fact that the periodicity employed in alter- 
nating systems is too high ; but the cause which we believe 
is the more probable one, is the fact that these motors re- 
quire a special generator and at least three wires to pro- 
duce the necessary phase difference. Messrs. Stanley and 
Kelly have set themselves the task of obtaining this dif- 
ference of phase by a current splitter, which avoids the 
special generator and allows them to obtain any desired 
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difference of phase. Their new type of alternating motor 
appears to resemble very closely the continuous current 
machine, in which special provision has been made to 
avoid currents flowing in the armature core, which they 
effect by a special close circuited winding directly enclosing 
the armature. The losses in the small motors of this 
type appear to be large, but they are in fact not much, if 
any, larger than those of the continuous current machines, 
although we believe it probable that larger sizes of 
alternating current motors of this design may not quite 
equal those of the continuous current type. Neverthe- 
less it is apparent that if they can be placed upon the 
alternating current circuit they would have an unlimited 
field of usefulness, since efficiency alone is but one item in 
the many that go to make up a practical machine. 

Mr. L. B. Stillwell’s paper on “ The Relation of Size and 
Efficiency in Transformers ” is one that should be carefully 
studied by station managers. It has taken some time to 
develop the fact that the use of a large number of small 
converters is uneconomical, but exactly to what extent 
this is the case is now well shown in tables prepared by 
Mr. Stillwell. He shows that on account of the 
high loss in the iron in small transformers, coupled with 
the fact that the loss in the copper remains practically 
constant throughout the load, it is more economical to use 
a single transformer to supply any number of lamps up to 
one hundred in preference to a number of small ones of 
equivalent capacity. The discussion which followed Mr. 
Stillwell’s paper brought out aremark from Prof. Thomson 
that in the ideal transformer the iron ought to be hot and 
the copper cold in order to obtain the highest efficiency, 
while Mr, Stanley inclines strongly to believe that the 
transformer of the future will have no perishable insula- 
tion whatever, so that it may be run at the most economical 
point, independent of its temperature. 

The discussion on the amendments to the wiring rules 
showed that there are still questions to be solved in this 
field, notwithstanding the fact that much has already been 
done to tabulate the results of the best practice. The re- 
marks of several speakers went to show that in more than 
one detail improvements in both the methods and the ap- 
paratus of distribution are still possible, and will have to 
be effected before they can be considered to fill the 
requirements of a safe apparatus. 

Mr. E. A. Leslie’s paper on the operation of high tension 
currents underground from a physical and financial stand- 
point and the discussion to which it led was one of the 
principal contributions to the work of the Convention. 
The paper itself was one of the best which has ever been 
presented at any meeting of the Association, and places in 
a clear light the enormous difficulties which have to be con- 
tended with in high-tension, underground work. Mr. 
Leslie shows the paramount importance of good joints and 
good laying, and we think it well to freely admit, as he 
does, the success of such underground cables when prop- 
erly installed. His frankness in this regard we think 
would bring conviction with it to those who might other- 
wise stand aghast at the figures given in another part of 
his paper relating to the cost of underground work. Mr. 
Leslie showed that the cost of connection to city lamp posta, 
including pipe, labor and cables, averages no less than 3110 
sper post, and to this initial cost must be added the enormous 
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cost of the rental of duct, cost of cable, etc. This he shows, 
as compared with the overhead system, to be five times as 
expensive for the same service. The enormously increased 
difficulties of earning dividends. under such circumstances, 
and the restrictions which a company forced to go under- 
ground would suffer thereby, ought to be sufficient -to 
awaken to a sense of responsibility those who blindly advo- 
cate. burying all wires irrespective of the conditions 
involved. 

One of the most encouraging features in connection with 
the Buffalo Convention, and one which the members were 
not slow to acknowledge in words of appreciation, was the 
fact that such men as Prof. Elihu Thomson, Mr. Wm. 
Stanley, Jr., Mr. L. B. Stillwell and others attended all the 
sessions and freely gave to the members their experience 
on the numerous points involved which were brought out 
in the discussions, The value of the presence of men who 
have created the apparatus employed and who know its 
character, perhaps better than any one else, is so apparent 
as to require no further pointing out on our part; and we 
consider this one of the most hopeful evidences that 
the. Association commands the attention of electrical 
workers and engineers as well as that of the central station 
men, thus illustrating the fact that success achieved by the 
one means the success of the other. 

Owing to the fact that no paper was presented at the 
meeting bearing specifically on the subject of steam engi- 
neering in connection with electricity and its distribution, 
this subject received no attention whatever. This is some- 
what to be regretted as the marked changes which have 
taken place in this direction would have been sufficient to 
form the basis of an interesting discussion. Notwithstand- 
ing this, we think, without seeking to make any invidious 
comparison, it may be truthfully said that in the point 
of practical information as regards the papers and discus- 
sions, and in the interest manifested by the members 
throughout, the Buffalo Convention was the best, thus far 
held, in the history of the Association. This meeting has 
demonstrated the fact, if such demonstration was still re- 
quired, that the Association has a raison d'etre, and what 
is more, that it has a mission to fill the importance of 
which is increasing day by day. 


ELECTRIC LIGHTING FROM A FINANCIAL STAND- 
POINT.: 


BY ERASTUS WIMAN. 


HAvixd in the process of time developed a large demand for 
light, evidences of which are seen on every hand; having at the 
same time gone through a most unusual experience in not only 
creating that demand, but in the production of the article for its 
supply, a review is in order as to the present position of electrical 
securities and the prospect of profit. It may as well be admitted 
that there has been a serious and costly struggle, and that, taken 
as a whole, the results in the shape of a total profit on the 
total investment in electric lighting is not to be seen in the 
shape of dividends. There are, however, happily, excep- 
tions to this general statement, and in the returns sent to me 
from all parts of the country, there are a considerable number of 
A whose career has shown that in electric lighting there 
resides the potentialities of a profit, equal to that of any legiti- 
mate enterprise. The successful companies illustrate what it is 

ible to do, and though they may not be numerous in compar- 
ison with others whose record for profit is small or who report a 
loss, yet that money can be made continuously and rapidly out 
of electric lighting is clearly demonstrated. In order to cite an 
example of steady growth in revenue, and also to show the cor- 


1 Abstract of a ag no read before the National Electric Light Association, 
Buffalo, February. 24, 1802. 
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responding ratio of expense, I append the figures for seven years, 
from one of the ? compania in the East, whose 
management has been characterized by the highest ability, and 
whose location and name it would hardly be proper to disclose. 
The figures are authentic, and show a record of which any man 
might be proud. 


EARNINGS OF AN ELECTRIC LIGHT COMPANY. 


For 1885—Receipts............. 00... cee ceeee. $30,768.70 
Expenses...... 0. cee. ce cece cece 901.54 

Net earnings. aaa $5,867.16 

For 1866—Receipts........ e N $47,613.76 
Expense s . 84, 700. 88 

Net earnings. e 512, 912.93 

For 1887 —Receipt ese nanona. $57,750.71 
Expensees . . . .34, 691.85 

Net earnings............. . . $23,058.86 

For 1888—Receipts..............0..ccccccceeee $75,784.14 
Expenses. ee aaneren. 46,285.88 

Net earnings............. ......05. $29,498.31 

For 1889—Receipts.... . CCC $135,254.08 
Pense??ss 94,178.69 

Net earnings....................... $41,075.39 

For 1800—Receipts....... 20.0.0... a. $199,195.72 
Exxpenses..... 22.0... cc cece eee ce 150,195.48 

Net earningꝶ e . $49,000.24 

For 1891—Receipts.......................... . $247,679.88 
D. torres ohlavisenegee 187,092.77 

Net earnings. $60,587.11 


steam plant. and $30.000 from the electric plant. On January 1, 
1892. capital stock $800,000, surplus $90,000. 

above rogress 
shown in receipts and profits there is contained a hopeful sign 
for many another company whose career up to this time has 
yielded an inadequate return. 
ent picture, here is an extract from the letter of an esteemed 
Western friend that shows the ruins of a senseleas competitive 
struggle and the folly of low prices : 

J am the president and manager of five electric light com- 
panies in this city, but three of which have actually survived 
financial pressure and bankruptcy. One of these three, with a 
a capital of $150,000, fell behind nearly $100,000 in seven 
years, and last year the stockholders voluntarily came up with an 
assessment of $60,000 to save it from bankru tcy. Another, 
working under the strictest economy, is but barely able to meet 
operating expenses. Still the other, a foundling of the Gas Com- 
pany, is, under exceptionally favorable conditions, and paying no 
salary to its executive officer, making a little money; after 18 
metry operation, it last month declared a dividend of 8 per 
cent. 

With such an experience it is no wonder that the gentleman 
writes as follows: I am aware that books can be kept so as to 
show an earning, but this is in many cases at the expense of a 
constantly depreciating capital investment,” 

As a matter of course the profitableness of any undertaking 
depends upon the prices obtained. In my judgment electric light 
projectors are themselves to blame for loss of profit through fa 
representations as to the economy of operations. If the truth had 
been told, and contracts refused except upon a paying basis, the 
electrical business throughout the country would now be upon a 
much better footing. 

_ The promoters of electrical enterprises, and the sellers of elec- 
trical apparatus and appliances are rapidly killing ‘‘ the goose 
that lays the golden egg ” by falsely representing the t economy 
of operation, and consequently the great profits of such under- 
takings, thus falsely educating the public into the belief that any- 
thing like a reasonable price is extortionate. The true policy of 
the friends of the electrical industry should be directed in just 
the opposite course to that which you propose pursuing, namely, 
to show that electrical undertakings upon the basis of the present 
prices are not profitable, and if they expect perfect service they 
must pay better prices, prices that have prevailed because the 
companies themselves have not heretofore a preciated and under- 
8 the cost of operation, and the great 1055 due to accidents ° 
and rapid depreciation. j 
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FROM THE TANNERY TO THE DYNAMO.! 


BY CHAS. A. SCHIEREN. 


Ir may be of interest to engineers, and the electric light fra- 
ternity in general, to learn something of how leather is tanned, 
and the various processes through which a hide passes before it is 
tanned and curried ready to be put into belting. Naturally, the 
first question will be, ‘‘ ere do all the steer hides come from ?” 
Principally from Chicago, because within its city limits there are 
four large htering establishments where thousands of cattle 
are slaughtered daily, the hides of which are carefully taken off 
and assorted for whatever they are best suited. The 
hides which are heaviest and most perfect in point of freedom 
from cuts, brands and other blemishes, are selected for belting 
leather. These hides are put up in bundles, packed into a freight 
car, and shipped to the tannery. 

We 5 to follow one of these freight cars loaded with 
belting hides to its destination. After a Journey of about 600 
miles, the car arrives at the little station of Adamsburg, Pa., 
right in the mountain region, a spur of the Alleghenies, where 
the tannery is situated. 

Oak tanneries are generally placed near the bark region of the 
mountains, where the rock oak tree predominates, the bark of 
which is universally conceded to be the best for making the finest 
grade of leather. It is interesting to watch the mountaineers fell 
the huge oak trees, and skin the bark from the same. This is 
gen y done in the springtime, and tanners have to purchase 
their year’s supply during the bark peeling season, which is from 
the middle of May to about the middle of June, according to the 
condition of the weather ; the season seldom lasts over six weeks. 
If the sap rises into the leaves the bark cannot be taken off, and, 
therefore, oak trees are only cut down in that period. 

The peeling of the bark is done wherever the trees are felled ; 
the bark is gathered together in small stacks and covered to pro- 
tect it from getting wet, because the strength of the tannic acid 


UNHAIRING HIDES. 


is lost by the bark getting wet ; it must also be carefully guarded- 


inst mildew. Mountain fog is very damaging to peeled bark, 
therefore the mountaineers load the bark in wagons and deliver 
it as quickly as possible to the nearest tannery or railroad station. 

However, our car of belting hides has arrived at the station, 
and we will watch the process of tanning. The hides are ex- 
amined and weighed, and put into the shed ; an equal number of 
hides are taken out daily (whatever the capacity of the tannery 
may be), and placed in a large vat of pure cold water, 1 
good spring water. After the hides are thoroughly soaked and 
the dirt washed out, they are laid across a beam and, with a blunt 
fleshing knife, the surplus fat or meat still remaining is taken off; 
then they are placed in a vat of weak lime water, and are hauled 
up daily and the lime „ until the hair gets loose, 
which action takes about eight days. After this the hides are 
cleansed once more in pure water and placed over tbe beam and, 
with a blunt knife, the hair is removed; this part of the work 
is done in what the tanners call the beam or lime house, and very 
mac depends upon the succeesful liming process in making good 

eather. 

After the hair is off, the hides are washed again and thoroughly 
cleansed and purified, to remove every particle of lime, after 
which process they are taken into the handlers. These are com- 
pee of large vats, about seven by nine feet, and six feet deep. 

he hides here are laid across sticks aide by side, as close as 
sible,and hurg about three inches below the top of the vat. 
These vats are generally connected so that when the first vat is 
fed the tannin liquor will pass through every vat until they are 
all filled, and cover the hides completely. In the handlers the 
hides receive their first bath of tannin liquor, which is very weak 
at the start, and gradually strengthened. During this first stage 
of tanning the hide plumps up, and is prepared for the lay-aways; 


1. Read before the N. E. L. A., Buffalo, Feb. 94, 1893. 
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this process also opens the pores and swells the hide, which gives 
thickness and firmness to the leather. If the hides cannot be 
made thicker at this period of the tanning, they will never be 
made heavier afterward ; this is the critical point and has to be 
watched closely. Much depends upon the character of the tannic 


TRIMMING HIDES FOR Lay-AWayYy VATS. 


acid ; if too strong, it tends to make the leather brittle and harsh; 
if the tannic acid should be too sour, it tends to make the leather 
soft and flabby. 

Some tanners use a rocking process to keep the hides in mo- 
tion, thereby opening the pores of the hide quicker to receive the 
tannic acid ; however, opinion differs as to the utility of the rock- 
ers, some claim (and justly) that the rocking motion loosens the 
fibre of the hide, and softens the leather too much. The best pro- 
cess is to simply h them in the vats and cover them with the 
tannin liquor, and raise them a few times during the day, or draw 
the liquor through them, which some tanners are now doing with 
success. 

The tannic acid in the handlers generally has a strength of 
from five to fifteen, very seldom over twenty degrees. The hides 
remain in that process from ten to twelve days; they are then 
taken up and, if they are to be used for belt leathér, the fianks 
(bellies)aud heads of the hides are cut off and tanned, separately; 
the remaining butt pas receives an extra layer of bark to tan it 
more thoroughly and make it firmer.. . * 

From the handlers the hides are packed away in vats, called 
lay-aways; these are large vats seven by nine feet, and six feet 
deep, having a capacity of from fifty to séventy-five hides each. 
The vats are not connected with each other, but only with the 
pump to change the liquor. The hides are laid nicely one on to 
of another, and loose ground barkgpread between each hide, an 
when the vat is full it is filled with tannin liquor of from twenty- 
five to thirty degrees in strength. The hides intended for beltin 
receive at least six layers of bark, or in other words, are chang 
six times in the lay-a ways; the first time they are changed after 
lying ten days, and then five days are added after each layer, so 
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TAN PITS AND FEED TANE. 


that the hides in the last or sixth layer will take forty days to ab- 
sorb the tanning liquor and penetrate the leather. Each time 
fresh ground bark is spread between the hides and then covered 
with tannin liquor. 

The leaching and grinding of the bark is an important factor 
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inatannery. The large pieces of bark taken from the oak tree 
are thrown into a hopper-shaped mill or grinder, which resembles 
a coffee grinder on a large scale. The ross on the outside of the 
bark creates a great deal of dust, and contains little or no tannin, 
but it cannot be severed from the rind which really contains the 
acid ; from the bark mill the ground bark is elevated into large 
tubs which have false bottoms, or receivers underneath to take up 
the tannin liquor. Aftera tub is filled with ground bark, a rotary 
sprinkler is set in motion to saturate the bark with a spray of wa- 
ter or liquor, which percolates through the ground bark, and on 
its way to the bottom catches up the tannic acid contained in the 
bark ; at times warm water is used to facilitate the operation, also 
weak tannin liquor is used sometimes with good effect ; however, 
old school tanners prefer cold water, which they claim makes 
purer and sweeter tannin liquor. After the receivers at the bot- 
tom of these tanks are filled, the contents are pum into large 
supply tanks, from which the liquor is distribu through the 
tannery as required. 

The leaching process is the most interesting and valuable oper- 
ation in the tannery, and upon its skillful management depends 
the financial success of the business; opinion differs very materi- 
ally as to the best method. The large round leach tubs, such as 
described, are the most popular now in use; however, many tan- 
ners still adhere (and some with success) to the old square passed 


THE ELECTRICAL ENGINEER. 


325 


months ; however, belt and prime harness leather generally takes 
six months. 

When the leather is taken from the last layer of bark, it is oiled 
on the grain and hung up in a darkened room to dry; to obtain 
a nice clear russet color the place must be kept at an even tem- 
perature, and very little heat used. After the leather is thor- 
oughly dried it is put up in rolls containing five butts (hides) each, 
and whenever a carload is ready it is shipped to New York ; here 
it is again examined and weighed, and all butts not suited for 
belting are thrown out and finished into sole leather for shoe 
purposes. 

The perfect hides for belting are soaked in warm water, and 
the centre part cut out and used for prime belting; the waste or 
offal is finished and rolled for shoe purposes. en the pieces 
are thoroughly scoured and cleansed they are oiled on the grain 


.and hung up to dry, and when in a semi-dry condition, they re- 


ceive a coat of stuffing made of equal parts of cod oil and beef 
tallow. This is done to preserve the leather and make it pliable 
for the transmission of power. After the stuffing has entered the 
pores, which takes about twenty-four hours, the leather is sub- 
jected to great strain in large stretching machines; t care and 
good judgment must be manifested in this of the process. 

h piece of leather must receive an equalizing strain because of 
the peculiar formation of the hide. the fibres being very fine and 
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HANDLERS AND FLESHING HIDES. 


leach tubs, in which the ground bark is simply soaked or steeped 
in water and left for a length of time, until the tannic acid is ex- 
tracted from the bark. Opinion also differs as to using steam or 
hot water ; however, all have their merits. et 

Very strange and erroneous ideas prevail among those who use 
leather, and have no knowledge of the art of tanning; certainly it 
is an art, and one of the oldest handed down to us. The general 
opinion prevails that leather made in ye olden time” is superior 


to ours of the present time, but such is not the case; in fact, the 


fundamental process of tanning to-day is precisely the same as 
that of a thousand years ago, except that we enjoy improved ma- 
chinery and appliances which further the process and improve the 
material. at took our forefathers from fourteen mouths to 
about two years, we accomplish in from four to six months, and 
the quality of leather is as good, if not superior to the leather 
made a hundred years ago; with the aid of steam and power we 
can facilitate the process and shorten the length of time to pro- 
duce the leather. The ‘olden time tanneries” had the lay-away 
vats in the yard ex to the elements, and in rainy and inclem- 
ent weather, as well as during the winter, the tanners could not 
do any work, and left the leather lying in the vats, generally to 
the detriment of the stock. In our present improved and model 
tanneries everything is done under cover, even the bark is put 
under sheds to keep it dry, and good leather is tanned within four 


closely knit together on the back of the animal, and running 
coarser and thicker towards the flanks. It is of the highest im- 
portance, for belts intended for electric light plants, to have an 
equal tension over the entire surface of the belt; therefore, the 
stretching process of belt leather needs the utmost care, and 
should receive the closest attention. After the pieces of leather 
are thorough y stretched, they are worked smooth on the grain 
side, and both by hand and machine labor are set down as 
solid and compact as possible ; then they are put into a drying 
room and thoroughly dried. Afterwards one edge of the pieces is 
straightened, and they are then cut into whatever width of belt 
they are best suited for; the pieces of each width are matched 
accurately as to thickness, and then the laps (joints) are cut by a 
machine, the edge of the ape are feathered, and the joints 
cemented (glued) together, and pressed under a hydraulic press, 
which pressure is considered the best by all first-class belt makers. 

Rivets are now rarely put into belts; a double belt well ce- 
mented is good for all ordinary purposes, and rivets are superflu- 
ous; however, certain fastenings, such as endless copper wire 
screws, which do not obstruct the surface or unnecessarily stiffen 
the belt, are a benefit ; especially when the belt comes in contact 
with water or too much oil, this fastening prevents the belt from 
coming apart, and holds the leather firm 4 together. 

All main driving belts over forty inches in width have to be 
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made in sections,consisting of two or more pieces of leather ce- 
mented together ; the average hide for belting does not contain 
more than forty inches in width of solid leather suited for belting, 
very rarely over that; therefore, wide main belts are made in sec- 
tions. Ordinarily the pieces are not lapped parallel, but simply 
butted. For example: A sixty-inch double belt receives two 
thirty. inch pieces for the first layer, laid side by side, and a thirty- 
inch piece over the centre of the two lower pieces to break the 
joint, and two fifteen-inch pieces on top of each edge of the lower 
ayer to complete the width ; thus the belt is cemented together. 


LEECHING BARK. 


However, for electric light plants where belts are run at 
high speed and with variable power. (which produces sud- 
den strain), the seam of these butted joint belts, in several 
instances, broke, doubled up and destroyed the belts com- 
pletely. To guard against such a calamity it is considered 
advisable to make wide main driving belts with parallel joints, 
For example: A sixty-inch double belt will be made of two thirty- 
three-inch pieces joined parallel, with a three-inch lap, making 
one solid piece sixty inches in width, and on the upper part put a 
thirty-three inch piece in the centre, and two eighteen- inch pieces 
on the edges, all joined with parallel laps; this cemented together 
will make a sixty-inch double belt with unbroken surface, and as 
one solid pe of leather having a uniform tension and able to 
withstand an equal strain over the belt transversely as well as par- 
allel, and thus will prevent such large, heavy driving belts from 
collapsing at the parallel joints. Every one must admit that 
main belts made on this plan are superior, and more reliable, and 
would come into general use if it were not for the additional cost 
of labor and material in making them. 

Leather being by nature an absorber of moisture, belts must 
be guarded against exposure to oil. In electric light and pqwer 
plants much mineral oil is used, and the great velocity at which 
the belts are run seems almost imperceptibly to suck or draw the 
oil from the journals of the engines and dynamo, and allow it to 
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be absorbed by the belts, which get completely saturated with oil. 
This in a short time rots and destroys the fibre of the leather. Var- 
ious methods have been used to overcome this difficulty. One of 
the most successful is a certain composition or belt dressing 
which is rubbed over the surface of the belt, and closes the pores 
of the leather. No foreign substance can penetrate a belt treated 
with this compound, and the belts last much longer and give bet- 
ter service. With perforated belts this compound does not seem 
to be so effectual, because the perforations naturally expose the 
inner part or the heart of the leather, which is very porous; how- 
ever, the surface of the belt being covered it shields that part of 
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the leather which comes in contact with the pulleys, and the cur- 
rent of air passing through the perforations protects the belt toa 
certain extent, and that class of belt runs smoother, with less 
friction and is more reliable. 

And now, gentlemen, we have reached the point where 
another curious and erroneous idea prevails among many engi- 
neers, namely, that belting should be made of pieces only four 
feet in length; as if all hides were of the same length and texture; 
it will surprise these men to learn that there are no two hides 
alike, they vary in some particular point. Hides exist which 
will make almost six feet of sound solid leather below the shoul- 
der, and again some hides will not make four feet of solid length; 
the only safeguard is to specify belting made of leather cut below 
the shoulder of the hide, irrespective of length. 

Now, gentlemen, I have endeavored to show you, in this paper 
the various processes and changes to which a hide is subjected in 
its travels from the Tannery to the Dynamo.“ 


HOW TO FIRE A BOILER.! 
BY R. HAMMOND. 


Ir has been said that the waste of fuel due to improper firing 
is often of more consequence than any other loss which is pro- 
duced in the operation of a steam plant, but in a great many cases 
the waste of fuel cannot be entirely charged to improper firing, as 
there are other causes by which a waste of the evaporating power 
of the fuel is produced. The principal of these are: First, the 
improper construction of the boiler in relation to grate surface, 
tube area, heating surface and combustion chambers; unless these 
proportions are properly worked out, it matters little whether the 
tiring be done by mechanical means or by the more intelligent 
fireman, waste of fuel must necessarily follow. 

A great many contrivances have been placed on the market, 
such as mechanical strokers and other means by which coal and 
air can be supplied to the furnaces of steam boilers for the pur- 

of obtaining good combustion without producing a waste of 
heat by allowing too much air to pass above the grates or an in- 
sufficient supply below the grates; by this statement I do not 
mean that any particular method of firing will produce any more 
heat from a pound of coal than Nature put into it; just as good 
results can be obtained from hand firing as have been obtained 
by the best mechanical means. 

It is often the case that firemen are paid insufficient wages for 
the work they are expected todo. We should be as particular to 
have good firemen in charge of our boilers as we are in as 
good engineers in charge of our engines ; a good fireman shoul 
be just as capable of manipulating the furnaces of his boiler so 
that his steam recorder and his coal and water records will show 
just as good cards as the engineer can show in the manipulation 
of the steam he uses in his engine. If we paid the same attention 
to all the details of the construction and setting of our boilers and 
their economical use of fuel as we do to our engines our steam 
plants would be far more economical; everything is shined up 
about the engine. Engineers go into all the details of its con- 
struction and management and the greatest care is taken in the 
figuring out of its proportions so that it will have the very high- 
est possible initial steam pressure and temperature and the very 
lowest possible terminal temperature and pressure ; all endeavor- 
ing to get the greatest horse power from pound of coal, thus 
securing the greatest economy. These very same highly educated 
individuals, who designed these engines, forget that all the power 
comes from the pound of coal and pay little attention to how that 
power is transmitted from the coal pile to the ma pe It is just 
as essential to good economy that the boilers should have the very 
highest initial or furnace temperature, and the highest possible 
steam pressure, and the lowest possible chimney temperature, as 
it is for the engine to be economical under similar conditions of 
high initial pressure and temperature and low terminal temper- 
ature. 

Experiment has proved that bituminous coal requires 150 cubic 
feet of air per pound of coal for good combustion ; an excess of 
air results in a waste of heat which it carries into the flues and 
chimney and often a greater loss in an insufficient supply to pro- 
duce good combustion. 

In my experience for steam plant boilers carrying 80 to 160 
Ibs. of steam, I find that at least 20 lbs. of bituminous coal should 
be burned per square foot of grate ye hour, and the air spaces of 
the grates should not be less than 50 per cent. of the grate area, 
and the draft pressure not less than one-half inch of water; if the 
grate surface is so large that only 10 lbs. of coal is consumed, it 
would be more economical to reduce the grate surface and burn 
not less than 20 Ibs. with good draft, thus securing a good com- 
bustion. The same weight of coal burned on a large grate would 
not be as economical on account of the low temperature ; the tem- 
perature of the furnaces should not be less than 3,500 degrees, and 
the ratio of the draft area through the tubes or flues should not 
be less than one-sixth, nor more than one-fourth, of the grate 
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surface, and the proportion of heat surface to grate surface should 
be at least as 35 to 1. 

Under the conditions just stated, boilers should be flred ver 
economically whether done by mechanical means or by hand. 
have noticed in firing marine boilers on the great lakes that the 
firemen ore their coal evenly over the entire grate at each 
firing, and they produce steam very economically, while firemen 
on coastwise steamers will pile up the coal just inside the furnace 
door and as it becomes coked will rake it back over the incandes- 
cent fire and grate with equally as good but no better results in 
the way of economy than obtained by the lake firemen; both of 
these ways of firing are equally good, but in all cases the grate 
bars should be entirely covered. and the amount of air required 
above the grate should be admitted from above instead of 
the grate. 

Different grades of bituminous coal require different methods 
of firing, and by a little experiment the experienced fireman soon 
finds out and adopts the best méthod of firing, and in all cases he 
should keep his flues and tubes clear of ashes and soot, as well as 
his fires and grate bars. In firing anthracite coal, the coal must 
be spread evenly over the grate in all cases, and like bituminous 
coal must be burned at a high temperature with good draft. 

Steam users should see to it that all parts of their boilers and 
settings should be of equally as good proportions for strength and 
economy as their engines; employ good, intelligent firemen as 
well as engineers. and see that both produce good indicator cards. 
By a little attention in this direction steam users will themselves 
soon become experienced firemen and engineers and can readily 
tell whether the firemen and engineers are doing their duty. 


low 


THE CONSTRUCTION, SAFETY AND OPERATION OF 
SWITCHBOARDS.! 


BY M. C. SULLIVAN. 


THE manager, who has seen his station grow from a mole hill 
to a mountain, who has been compelled to add on dynamo after 
dynamo to satisfy the demands of the maddening crowd, now has 
a problem on his hands to equip a switchboard that will not only 
handle the service of the present time, but what is in store in the 
future. He knows from experience that what may be called the 
“skeleton board” with spring-jack connections, will not suffice 
for this, and he must look about for another method. In thus 
casting about for the proper assistance, the manager is unfortu- 
nately thrown upon his own resources. A great source of the 
trouble are the cables, or flexible conductors, used for making the 
cross-connections from one part of the board to the other. While 
we may exhaust every means to make the operator safe from con- 
tact, the use of these cables cannot very well be eliminated. It 
is possible, however, to construct a board on which any combina- 
tion can be made without cables, but it would be so large and 
cumbersome as to become practically inoperative, in fact would 
be a very complicated affair. It is nevertheless practical to equi 
a board for arc service so that every part of the live circuit would 
be entirely insulated from the front. For large composite stations, 
embracing arc and incandescent lighting, of both high and low 
tension, and power generators for street railways, condensation is 
one of the vital features, not in the sense of crowding anything, 
but of utilizing every inch of space to install the apparatus neces- 
sary to do the work required. A most effective way to build a 
switchboard for stations of this character is to have it arranged in 
the form of a square so that one side could be devoted to each 
division of the service. 

Stations occupying a large open floor with high ceiling present 

the opportunity for building the ideal switchboard. This could 
be raised above the floor a sufficient distance so as not to occupy 
any valuable floor space. For this matter it might be suspended 
from the ceiling. The wires from the dynamos could run directly 
to the left, thence through the switchboard, and from the latter to 
the cupola, arranged as nearly over the switchboard as possible. 
This arrangement would give us a central starting point for our 
lines, enabling us at once to trace every wire of the system. 
However desirable such an arrangement as the above may be, 
the conditions are such that we cannot always do as our best 
judgment dictates, but rather have to make the best of things as 
we find them. 
The prime object to be secured in switchboards for high-tension 
service is safety, not only to the attendants, but to the station. 
This can be accomplished by having every part of the board over 
which current is transmitted insulated in such a manner that con- 
tact from the front is im ible. 

The prime necessity of switchboards in railway power stations 
is facility for rapa manipulation whereby any part of it can be 
reached in the shortest space of time. Here also the indicating 
instruments must be within plain sight so that the movement of 
the current, with its rapid vibrations, can be ready noted. 

We now come to the most important feature of the whole ques- 
tion ; what material should be used for our switchboards? As it 
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must be fireproof, the use of wood is entirely prohibited. We 
must tberefore look for something entirely different. Various 
efforts have been made to make wood fireproof. This has been 
accomplished to a limited degree, but the element of doubt still 
remained. Slate, as many of you know, is the best thing that 
Nature has yet offered us. For strength, lightness and insulation 
it is the only material in eight. Unfortunately, however, slate is 
an alluvial deposit of a laminated character and often contains 
metallic substances which hat its insulation, making short 
circuits and other disagreeable elements. When in the rough 
stone it is hygroscopic to a considerable extent, and when it be- 
comes saturated with moisture makes surface leakage possible. 
Great care should be consequently exercised in selecting slate for 
switchboards, and only that which possesses absolutely no metallic 
properties be used. This can be determined by the well-known 
rules of electrical testing. 

The drawbacks met with in slate have determined some manu- 
facturers in using marble for this work. This has only one-fifth 
the breaking strain of slate, and where it is used in the place of 
slate this must be taken into account. Marble presents the same 
hygroscopic elements as slate, and there is some metal in it, but 
owing to its peculiar formation, this metallic substance is not 
isi in any great quantities as it is between the laminations in 
slate. 

Iron should be used for the framework of all switehboards, 
and in the case of high-tension circuits a wire should be run from 
this framework to the ground, which is entirely insulated from 
the circuit, so as to prevent the board from becoming charged and 
discharging through a person who happens to be near by. Com- 
plete plans and specifications should be perfected, so that when 
an order is given to the manufacturer to make a board, you will 
know whether it is his fault or your own if things do not turn 
out as you desire. This may require more time and attention than 
you wish to give this branch, but if you have experienced the in- 
5 some people have suffered, you will feel very much 

ifferent. 


MUNICIPAL FRANCHISES FOR QUASI- PUBLIC 
CORPORATIONS.! 


BY ALLEN R. FOOTE. 


I BELIEVE that an American economic system is as necessary 
to American industrial independence as was or is, an American 
political system to American political independence. The partic- 
ular feature of foreign economic systems to which objection may 
be incidentally made in this paper, is State or municipal owner- 
ship of industries. Those who advocate such a policy in this 
country are wrongly educated foreign socialists and college pro- 
fessors who have been educated abroad. 

A franchise is the title deed upon which quasi-public corpora- 
tions are founded. A perfect franchise should legally contain 
every provision that is essential in a deed to real estate, every 
provision that is required to establish the rights of property, every 
provision that maintains the rights of free labor. 

The production, transmission, subdivision and cost of mechan- 
ical power determines the number of persons who can use such 
power with a profit. The number of persons such users of power 
are able to employ with a profit, determines the number who can 
enjoy the rate of wages the utilization of mechanical power 
enables such employers to pay. Cost of power is the determining 
factor. The lower this cost, the better the opportunity for mak- 
ing a profit. The more certain a profit becomes, the greater will 
be the number of persons employed. The larger the number of 
persous employed, the smaller will be the number of the unem- 
ployed. The smaller the number of the unemployed, the better 
will be the wages of the employed, and the smaller the tax on the 
employed for the support of the unemployed, the greater will be 
the profit of labor. e greater the profit of labor, the greater is 
the prosperity of individuals, municipalities, States and nations. 
While every person has a vital interest ın the settlement of ques- 
tions affecting industrial prosperity properly to secure the great- 
est economic advantage, those most interested are the wage- 
workers and the unemployed. 

Properly to supply these needs, it is necessary to create quasi- 
public corporations, and grant to them franchises giving them the 
right to construct, maintain and operate the necessary works, and 
to construct, maintain and operate through the streets and alleys, 
the necessary street and service connections to enable the service 
to be . to every building in the municipality. The import- 
ance of the organization and facilities granted to such corpora- 
tions will be quickly appreciated if any citizen will ask himself 
what the industrial, commercial and social advantage to his 
municipality would be if it were true that all these services were 
there rendered at a less cost to the user than in any other muni- 
cipality in the world. No one will have to think long or closely 
on the subject to become overwhelmed with his conception of the 
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vast magnitude of the value of such advantages. How properly 
to secure such advan is a question requiring clear perception, 
broad views and an entire absence of prejudice, or interests that 
tend to sway the compass needle by so much as a hair’s breadth 
from the true point of direction, and a calm, unyielding judg- 
ment. Men so dishonest as to be willing to divert, by force of 
legal enactment, a portion of the profits of industry from those 
who incurred to those who have not incurred a risk in their pro- 
duction ; men so incapable of a correct judgment as to denounce 
rent, interest and profits as robbery ; men so prejudiced against 
monopolies that they regard them with fear and hatred ; men so 
full of sym y with the sufferings of the poor that they are 
blind to the cause of their sufferings, are not safe guides for 
public opinion. 

A means of producing light, heat and power for public and 
private use, distributed from a central station, is a perpetual 
municipal need. The best interests of its users demand that such 
means shall be abundant, wholesome, reliable and safe, and that 
it shall be furnished at the lowest poe price. That these re- 
s beable may be properly satisfied, true economic conditions 

emand :— 

First. That a corporation organized to supply a perpetual 
municipal need shall have the exclusive right to * the 
service l 

Second. That the service shall always be supplied by the best 
methods known to science that are made commercially available 
by the best practices known in the art. 

Third. That all accounts shall be honestly and correctly kept, 
that economic thrift be insisted upon in every department and 
that charges be so fixed from time to time, by a competent and 
disinterested tribunal, as to yield a revenue sufficient to pay all 
fixed charges, expenses of administration, operation and main- 
tenance, and a reasonable per cent. dividend annually upon the 
investment. 

A comparison of these economic conditions with the conditions 
fixed by the laws on this subject in all States will quickly show 
how blindly the blind have been led in efforts to secure the great- 
est good for the users of the services supplied by municipal fran- 
chise corporations. Had laws governing the organization, man- 
agement, and control of municipal franchise corporations been 
enacted in accordance with the requirements of true economic 
conditions, instead of in compliance with the dictates of an unin- 
telligent self-interest or prejudice, how great the change in their 
wording and meaning would be. There would have been no ref- 
erence to a particular source, force or instrument, such as ; 
telegraphs, 5 electricity or horses. The character of the 
need to be supplied, not the character of the method of supp 17 
it. would have determined the designation of the work to ne, 
The sovereign law of labor and property would have protected the 
right to work. 

So rapid and so radical have been the industrial changes 
wrought by a growing intelligence, encouraged by the acknowl- 
edged freedom and dignity of labor, facilitated by the right of 
private initiative, driven by the energy of hope, inspired by the 
certainty of owning the profit for the risk incurred, that in a 
single decade the methods in use at its commencement become 
obsolete before its close. As a result, the strongest barriers to 

rogress that now exist are the limitations pl on municipal 

ranchise corporations by legal specifications defining the methods 
to be employed instead of the character of the need to be supplied. 
The wisdom of the Fathers was not equal to our own. such 
barriers must be brushed away. 

What would be thought of persons who would undertake to 
secure improvements for a city in the form of buildings of the 
largest dimensions, employing the most durable material and the 
best style of architecture, by offering a title to real estate on which 
the buildings were to stand, that did not guarantee exclusive pos- 
session, an rpetual tenure? The moral and economic sense of 
the community would be shocked by such a proposal. Yet there 
are persons in every community who will contend that works 
costing more than the best buildings in the city which, if operated 
under true economic conditions, will inevitably enhance the value 
of all inter-municipal real estate more surely than any other fac- 
tor of modern civilization, shall have no better title t the one 
indicated. 

How supremely ludicrous a city council would opier that 
should vote that a street railroad company might use horses to 
draw its cars but should not use the best horses it could buy. 
How strange it would seem if a State Legislature should enact a 
law that a company might generate and distribute gas for the pur 
poses of light, heat and power, but that it should not adopt the 
gas-making methods. These things are all as consistent as laws 
providing for the supplying of municipal needs by mentioning the 
methods to be used and thus limiting municipal franchise cor- 
porations to the use of the methods named, instead of requiring 
them to adopt the best known methods at the time of incorpora- 
tion or that may thereafter become known. How strange it ap- 
pears in the light of the requirements of true economic science 
that müniçipalities have supposed they could obtain a supply for 
a perpetual need, requiring expensive plants, conductors through 
all eoi, service connections to make the supply available in 
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every building, and have the service wholesome, reliable, safe 
and rendered at the lowest possible price, in the way in which 
they have undertaken to secure these advantages. They have 
limited the right to do business to a comparatively short term of 
years. They have allowed others to build, as it were, on the 
same piece of real estate. They have limited the methods to be 
used, so that, when the discoveries of science and invention have 
made better methods available, existing corporations could not 
use them, thus compelling the organization of other corporations 
and a duplication of plants. They have created unnecessary un- 
certainties by limiting the contract for public service at a fixed 
price to one, five or ten years, instead of making the contract 
perpetual and the price adjustable so that it shall always bear 
a fixed relation to the cost of production. 

The services rendered by municipal franchise corporations are 
assistance to industry, 1 of comfort and inducers of pros- 
perity. Any unnatural restriction placed on them is as fatal to 
the welfare of society, as an unnatural obstruction to the inhaling 
of air or taking of food is to the health of the physical body. 
Any tax levied upon them is as fatal to the best interests of 
industry, as the extraction of blood is to the physical strength. 

A consideration of vital importance to wage-workers, in the 
discussion of a question of this kind, that cannot be u upon 
their attention with too much force, is the fact that every time 
an industry is removed by legislative enactment from the list of 
profit-producing industries and placed in the list of non-profit- 
producing industries operated under government ownership, an 
avenue to industrial independence is closed. Profit-producing 
industries are avenues to industrial independence and economic 
freedom for all who are engaged in them. For the wage-workers, 
more than any others, the self-interest of the individual, the 
moral interest of society, the group interest of the 5 
State, and nation, demand that all avenues to industrial inde- 
pendence and economic freedom shall be kept open. 


PROCEEDINGS OF THE FIFTEENTH, ANNUAL, 
MEETING OF THE NATIONAL ELECTRIC LIGHT 
ASSOCIATION. 


FEBR. 23, 1892.—MORNING SESSION. 


THE meeting was opened by PRESIDENT HUNTLEY, who in- 
troduced Mayor Bishop, of Buffalo, and who welcomed the Associ- 
ation to the AT: 

PRESIDENT HUNTLEY then delivered the following address : 


PRESIDENT HUNTLEY’S ADDRESS. 


In behalf of the National Electric Light Association I am glad 
to welcome to our meeting to-day those who represent the city 
and public of Buffalo, and as a citizen of Buffalo and president of 
this y,I am not less happy in adding my own welcome to 
those which t the visit of the Association to this, the Queen 
City of the Lakes, a city far enough West to have all the bustle 
and energy of Chicago, but still far enough East to exhibit the 
dignity and solidity of New York. 

As becomes one who fills this chair, there are certain topics 
of immediate interest and importance that I will venture to call 
your attention to, and if I do not touch all the questions that 
affect our great industry, it is because I made allusion to them at 
Montreal last September, or expect that you will get enough of 
them before you go home. 

The meeting of this Association so near to Niagara seems to 
afford a fitting opportunity for discussion of the problem which is 
attaining great importance day by day, namely, the electrical 
transmission of power. Whether we are en in the distribu- 
tion of electric light by arc or incandescent lamps, or in generat- 
ing current for stationary or railway motors, or for heating, we 
are essentially engaged in generating, distributing and converting 
power into its various forms; hence any method by which the 
initial power can be obtained in a manner or from a source of 
greater economy, deserves our most serious consideration. 

The question may, therefore, naturally be asked : What would 
be the effect of the utilization of Niagara or other large water 
powers, so far as concerning outlying cities? How far will it be 
possible to transmit this power, not theoretically, or in an experi- 
mental way, but commercially, so as to insure a fair dividend to 
the investor? At what pon does it become cheaper to carry cur- 
rent than to carry coal? Now these are large questions. They 
are, in fact, the largest problems in modern engineering. When 
you come to deal with such an immense and incalculable source 
of power as Niagara, our previous plans and methods and suc- 
cesses sink into nothmg, as indicative of final results and realiza- 
tions. Our attitude toward such a taming of Nature is very much 
the same as that of the first electrical experimenters when they 
interrogated her with the help of pith balls and little chips of 
amber. Even the late demonstration at Frankfort teaches us lit- 
tle, for there we had the utilization of only such a water power 
as a well to-do American citizen puts in his back yard for orna- 


March 2, 1892. 


mental ; and the e iment was tried in summer time, 
when winds are light and a are clear. Moreover, that plant 
was run as an exhibition, with the Emperor of Germany and 
other dignitaries lending a patriotic hand and subscribing patri- 
otic dollars. Now, gentlemen, when you and I who operate sta- 
tions come to use such water powers, or distant beds, we 
shall not be able to fall back on kindly emperors for timely dona- 
tions. Some of our fellow-citizens will be be quite ready to 5 
us, but with the instinct that is born in every American, they wi 
want the dollar they pay out to bring another back with it. 

Our fleld of work, in short, with its newness and rawness, is 
one in which experience must always moderate enthusiasm To 
me perhaps more than to many of my fellow members, this ques- 
tion of long-distance power transmission is fraught with large 
possibilities and grave responsibilities. It is imperative that I 
should know the truth and the facts; and if ever the time comes 
when I can be humbly instrumental in giving Buffalo a sparkling 
ee firmament created by yonder Falls, I shall ask no grander 
task. I have ventured to make this momentous subject one of the 
leading topics here, and my call for information has been re- 
sponded to by some of the most authoritative workers and think- 
ers in this direction. To them I shall leave the exposition of its 
details, with the conviction that you will forgive me, if under a 
sense of duty, I have indicated the practical limitations that must 
govern every man of affairs. , 

this connection I cannot help pointing out again that after 
all, the cost of coal to operate an electric plant is only one among 
many items, and frequently a small percentage of the total cost 
at that. For instance, in electric railway work, the cost of coal 
comes to about 10 per cent. of the total operating expenses, while 
in electric lighting it does not probably exceed from 15 to 20 per 
cent. In these days when municipal plants are the subject of fre- 
quent discussion, these facts are generally lost sight of, and the 
cost of electric lights is calculated by reference to the amount of 
coal burned under the boiler ; thus ignoring the fact that firemen, 
engineers, linemen, trimmers, etc., are required; that carbons 
uire daily renewal, and globes break ; that, like all other ma- 
chinery, engines, boilers, dynamos and lamps are subject to de- 
preciation, require repairs, that the building must be insured, and 
that a sinking fund must be established for renewals. 

Cheap power in itself would therefore influence the cost of 
electric lighting very little, even if the electric current is dis- 
tributed in the immediate vicinity where it is 5 while, 
its distribution to any considerable distance in large power units 
on a commercial basis seems to be awaiting its demonstration 
here rather than in Europe. Hence I would recommend a study 
of the facts pointed out, which ought to make any community 
falter before investing in a municipal plant simply because it may 
happen to have what is supposed to be a cheap source of power 
around the corner. : , 

Municipal ownership is, as I have just intimated, a topic that 
some of you have to deal with directly. This Association hasalways 
been a forum to which new ideas in the industry might 
brought, and our efforts have done not a little in clearing away 
the haze and confusion on the subject of municipal control and 
operation. I have made a ial effort, as evidence of our im- 

rtiality, to get together at this meeting some of those who 
believe in the abolition of private enterprise and in the surrender 
of all the ideas that make us crave for a home of our own and 
the accumulation of a few dollars for a rainy day. If we are 
wrong in the opinion that self-help is the best help and that ten 
well-to-do citizens count more for the community than twenty 
superfluous officeholders, it is time we knew it. Some people 
want the Government to run the railroads and some want it to 
buy up the telegraphs and telephones. Others want the munici- 
ties to own street railways, gas works and electric light plants. 
n Boston there is, Iam told, a demand that the city shall collect 
more taxes and put it into poe coal yards. I am reminded of 
my reading as a boy at school, when I learned that the fore- 
doomed population of a great city once sent up a howl for free 
bread and free tickets to the circus. Now, let me say right here 
that public franchises are a public trust. In return for them we 
are to do something or agree to do something that the communit 
wants. In my humble judgment it has yet to be proved that suc 
a way of introducing improvements and benefits is ba Nag or 
foolish. I am a busy man, and have been earning a livelih all 
my life, but I have had time enough to observe that the whole 
vast industrial development that has added so enormously to the 
comfort and happiness of life has come from the investment, 
under public franchises, of private capital, skill and enterprise. 
The public has thus been made the partner in all the great works 
of the age, and has thus gained infinitely more than it could have 
secured if it had raised an equal amount of pas ed taxation, 
and had placed the proceeds in the hands of a vast y of office- 
holders for the same purposes. 

Among the questions that interest us are those that concern 
the relations between the so-called parent companies and our- 
selves, the local companies, operating the apparatus that the 

nt companies sell. I am aware that in some quarters the con- 
solidations that have been effected from time to time are viewed 
with anxiety, and that in others the cry of bad faith has been 
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raised—not, perhaps, without warrant. But consolidations have 
their hopeful, better side. At one poron our respective territories 
were practically open ground for thirty or forty competing manu- 
facturers, each of whom had the best system in existence. That 
fierce and wasteful local competitions should be engendered un- 
der such conditions was inevitable, and even to-day the industry 
is hampered by the central stations that came into being under 
this unwholesome outside stimulus. We were. I might say, 
peaceful farmers whose early and promising crops were an invi- 
tation to every raider that could reach us. But at the present 
time the situation is clearing, The various consolidations let us 
see pretty clearly with whom we were dealing and we know, too, 
something of the value of the claims made for the apparatus or 
the patents that protect it. We have also learned that much ap- 
paratus essential to good work is free from patent royalties, and 
that the moment prices go beyond the point of paying a fair 
manufacturer's profit, a dozen big engineering firms are ready to 
invest with capital and brains. My esteemed friend and prede- 
cessor, Mr. Weeks, has even suggested that we should combine 
and manufacture for ourselves. But there is no need for that. 
Dynamo and lamp construction has made a place for itself already 
as one of the arta, very few fundamental patents are left, and 
every day brings us nearer to the time when generator building 
will be as universally practised as engine building. 

Meantime, we who run the stations have been learning hard 
lessons in the school of experience, and that training is as valua- 
ble a partof our enterprises as are the franchises under which we 
have been induced to put our savings into the business of supply- 
ing light and power to our fellow-citizens. Unfortunately much 
of that experience remains a sealed book, and it is with the view 
of exchanging practical ideas that this Association carries on its 
work. I never meet one of my fellow-workers in this field but he 
teaches me something; possibly I give him a little in return. Now, 
apply that principle on a broad scale, and see how beneficial it 
must be to find out from each of two or three hundred earnest 
men their best way of doing things. That means progress, pros- 
perity, perfection. But as long as only a few of us get together; 
as long as a feeling of apathy is allowed to control, our central 
station practice will fall far short of what it ought to be; it will 
not be as near standardization as it should be; and we will not 
make as much . we ought. My political and social 
economy teaches me t the greater profit I can get out of any 
enterprise, with fair service and due satisfaction to the public, the 
better citizen I am. The rewards of society are for those who can 
increase its wealth and raise its degree of comfort and conveni- 
ence. Now, the central station man who stays home is not doing 
his share to promote economical operation. I will go so far as to 
state that if once a year half the central stations of the country 
were represented in our gatherings, the average dividends would 
be increased, while not a few stations that now struggle on in 
9 debt would reach a basis of solvency. I am very thor- 
oughly in favor of one meeting a year for this Association, and of 
a systematic, energetic effort to get everybody there. Every 
member should make it his business to interest his neighbors in 
the work we are doing, especially the smaller stations. 

As an inducement to the smaller stations I would be glad to 
see the dues somewhat reduced so that they can come in without 
feeling that they are paying reniy for their whistle. There is no 
valid reason why the dues should be high, and if cutting them 
down will bring in the stations most to be benefited, no hesitation 
should be felt in taking such action. I would like to see our 
membership ten times larger. As it is, the influence of the As- 
sociation is by no means insignificant ; but with larger member- 
ship its deliberations would be so much more valuable, and when 
it approved or disapproved, the matter would be at once settled 
for the entire industry. 

It is important that we should interest ourselves in the World's 
Fair. I surely do not exaggerate when I say that every patriotic 
New Yorker wishes Chicago the biggest kind of success in her great 
undertaking, and admires the genuine American fashion in which 
the Western metropolis has sailed in to win. It is not only our 
duty, but it will be a source of great pleasure to contribute to the 
importance and success of the Exposition. We ought to meet in 
Chicago next year. We must go there in a body. The Chicago 
Electric Club is ready to take care of us, the whole city has a wel- 
come for us, and the electric exhibit will be the finest the world 
has ever seen. 

We have a good programme of papers for this Convention, and I 
ask you to do the authors the compliment of discussing them ex- 
haustively. If you don’t agree with them, tell us why. If you 
have any local problem, take us into your confidence. You will 
probably find that others here have laid awake nights worryin 
over the same matters, and have sometimes found a way out. 11 
you have made some improvement in station practice and opera- 
tion, ask for the floor; and if it is too good for everybody, we will 
go into executive session over it. In these and other ways, you 
will strengthen the hands of the chair, promote the cause we are 
here to advocate, and make this meeting the best we have ever had. 


An invitation was then read from the Delaney Forge and Iron 
Co. to go through their works. The Postal Telegraph Co. offered 
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the use of their facilities for the delegates to send social messages 
free. Free use of all telephone wires in the city and also of the 
Long Distance telephone wires to New York and elsewhere were 
offered. The California Electrical Society sent a pressing invita- 
tion to hold the next convention in San Francisco. Referred to 
the executive committee. 

A committee of three was appointed to draft resolutions of 
regret respecting the death of Mr. George Worthington, one of 
the organizers of the Association. 

The Report of the Committee on Underground Conduits and 
Conductors was then read by MR. M. J. FRANCISCO, as follows: 


REPORT OF COMMITTEE ON UNDERGROUND CONDUITS AND WIRES. 


At the Providence meeting of the Association, a committee 
was appointed to investigate underground conduits and conduct- 
ors, and collect data regarding their working. The committee, 
in carrying out this work decided to send out circulars to all cen- 
tral stations and other es using underground conduits, asking 
for information regarding its use and the success obtained. The 
following circular was printed and mailed : 

A committe was appointed at the Annual Convention of the National Elec- 
tric Light Association, held in Providence, Feb., 1891, to investigate and collect 
data relating to underground cor duits aud conductors. In order to secure the 
full facts, answersto the following questions are desired. Will you kindly 
answer and return as soon as possible ? 

1. oa of conduit laid? 2. Cost of conduit per mile’ 8. Mileage of con- 
duitin use? 4. Mileage of duet laid? 5. Mileage of duct in use? 6. Average hours 

diem same is operated? 7. Number of manholes? 8. Cost of manholes? 

Number of hand-holes’ 10. Cost of hand-holes? 11. Number of services 
taken direct from conduit? 12. Cost of maintenance per mile per month? 13. 
Cost of repairs per mile per month? 14. Average number of burn-outs and grounds 
per mile and the causer 15. Have you found the working of your underground 
= ag a commercial success! 16. What is the voltage on each conductor? 17. 
hat is the current, in amperes, carried by each conductor? 18. What is the 
size of the conductors used? (In answering this question give the number and 
gauge.) 19. What is the thickness of the insulation? 20. Who is the maker of 
e cables? 21. Are the cables laid in any form of conduit? N. If so, what 
kind of conduit is used? 23. Have the cables worked satisfactorily during the 
entire time of their use? 2. If thacables have failed to work satisfactorily, to 
what cause do you attribute the difficulty? (Please answer as fully as possible ) 
25. Have you abandoned any conduits because they proved failures’ 

The names of companies or stations will not be made public, but grouped 
by numbers. We wish this information for the benefit of every member of the 

ational Electric Light Association. 


It soon became 3 to the committee that they were 
treading upon very dangerous ground, nearly oy man ad- 
dressed at once concluding that there was a direct drive being 
made at him or his business, and the amount of ignorance dis- 
played by parties who had used underground cable, and were 
sup to know of its value and practical working, was rather 
alarming, Then a plan was adopted to secure from the manufac- 
turers a list of parties who had purchased underground cable. 
with the intention of making personal examination of each plant. 
Here again the discovery was made that, with a few exceptions, 
the manufacturers did not know to whom they had sold under- 
ground cable and were unable to furnish the list. After these 
plans had failed, it was decided to investigate personally various 
plans and systems in use, and the chairman of the committee 
started out on a voyage of discovery. 

The committee found that what had answered the purpose in 
one city had proved a failure in another, owing to local troubles, 
such as the nature of the soil, gas, steam, and in some cases poli- 
tics, which had a very peculiar effect upon the conduit itself, as 
well as the insulalation used, and, in one city, we found that a 
liquid insulation, passed through the conduit in such a way that the 
officials could personally examine and test its efficiency and 
TEN was the only conduit or system they would approve or 

opt. 

n another city, the central station company placed about ten 
miles of underground conductor for an arc line, passing the same 
through an iron pipe, relying upon the insulation of the wire; it 
utterly failed and they took it out. They then tried another make 
of wire, drawing it into that same iron pipe; this held for a short 
time and then began to burn out, and sometimes two feet of the 
wire would be entirely burned out, and when it was drawn out 
of the pipe you could blow dry powder in clouds from the pipe, 
showing that it was not moisture that caused the trouble. Another 
company tried a conduit made of three-inch tarred planks. using 
underground cable with ,§,-inch insulation that was supposed to 
be first class; through this the d a1,000 volt current. As 
soon as they started they had innumerable burn-outs, grounds 
and crosses, and finally abandoned it. 

One company, ee 1,100 volts and 50 amperes, tried passin 
a cable through pump logs, with wire of - inch insulation an 
were troubled with grounds and burn- outs, and found the insula- 
tion was too thin and had to be abandoned. Another company 
tried conduit made of asphalt, with several makes of wire, using 
1,500 volts and ten amperes, but it did not work successfully on 
account of burn-outs, grounds and crosses, and they abandoned the 
entire outfit. 

In the course of this voyage, a gang of men were discovered 
trying to locate a burn-out; as this was directly in line with our 
business, we decided to anchor and devote sufficient time to the 
case for an examination. The plan adopted was to dig up the 
pavement and disconnect the iron pipe containing the wires and 
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then test in each direction; this was repeated until fifteen open- 
ings had been made in the street at various points and the section 
burned out discovered, and it was found that, not only had the 
wires been burned off, but the iron pipe for nearly two feet had 
been melted, destroying the whole line. This pipe was removed 
and a new one inserted and connected. 

Of course, in many cities where concrete or asphalt pavements 
were used, it would be impossible to obtain permission to tear up 
the street in fifteen places to replace one burn-out, to say nothing 
about the expense. There were five men employed upon this line, 
and they informed us that their entire time was spent in tracing 
and repairing burn. outs in their beat, covering about two wards. 

In a municipal plant of one city, where the Dorsett system 
was used, also iron pipe with cement lining and other styles of 
conduit, it was stated the underground conduit was perfection 
and could not be improved upon. A little private investigation 
developed the fact that one underground circuit had been in 
trouble for six months previous to our visit, and at that time the 
trouble had not been located; also that the voltage of the lamps 
varied from 25 to 55 volts; but as it costs nothing to run a muni- 
cipal plant, this curdition of lines and lamps was not considered 
of any importance. 

Various plans were tried for lighting the Hoosac Tunnel. They 
used 1,000 volts, but the insulation was too thin and would not 
stand and they had constant trouble, as the tunnel is very wet and 
in many places the wire was covered with water. They then tried 
another style of wire, using 1,000 volts, alternating current, 
lamps in series, twenty in each set, 1,250 lamps in all; since this 
pen was adopted they have had no trouble, and the same wire 

as been in use three years, running twenty-four hours per day. 

The Electrical Bureau of Philadelphia have about fifteen miles 
of duct in use for electric lights ; they are using 2,500 volts and 
9 h amperes. They report six grounds from January 1, 1890, to 
November 13, 1891, and all, except one, from too thin insulation. 
In one case the cable was damaged before drawing into the duct. 
They used the creosoted wood conduit; the cost of this kind of 
conduit is about $4,500 per mile, including manholes. As they 
have only been in use about two years, it is impossible to judge of 
their durability. 

In Washington the terra-cotta conduit is used. This is a 
trough, 3% by 8 inches, each made of glazed terra-cotta, laid, with 
a proper cover, about two feet below the surface; these are con- 
nected by bracket-shaped pieces, which hold the joints in position 
and all laid in a heavy bed of cement; each duct is calculated to 
hold three 2-inch cables, but the size can be varied. The electric 
lighting company tried conduits of wood, asphalt and iron, but 
they all failed; they then used the terra-cotta and have found it 
very satisfactory and reasonable in price, but the cable to be used 
must be first class. 

In New York City the electric companies could have made a 
success of the underground conduit work were it not for the 
exorbitant prices charged as rental for use of conduits, which 
has been $1,000 per mile per annum for a 3-inch distributing duct; 
$900 for 3-inch trunk, $800 for 2}-inch trunk ; to this must be 
added the heavy cost of cables, joints, labor, etc., with an expendi- 
ture of about $24 per mile to maintain them. The companies are 
then asked by the city officials to furnish all-night lights for 
about $75 per year; this would leave a very peculiar balance sheet 
at the close of the year, and, if repeated for a few years, would 
require the services of an assignee to adjust. 

In England many plans have been adopted with varying suc- 
cess. Through the courtesy of the London Chamber of Commerce 
and prominent English electricians, we have obtained some 
information regarding the practical working of various systems. 
Ferranti uses for his high tension 10,000 volt current, his con- 
centric cable, composed of a thick copper tube, upon which is 
wound a number of layers of paper saturated with an insulating 
wax; over this is slipped a thin outer tube of copper, for the re- 
turo current and drawn down close; then he covers the outer 
tube with insulation and puts a lead tube covering over that and 

laces same in the ground ; wherever there is traffic, he adds an 
iron pipe. Notwithstanding all these precautions, he has had 
innumerable troubles from grounds, induction, etc. 

In Liverpool the mains are laid in cast iron troughs, then filled 
in around them with bitumen and covered over with Portland 
cement; these have answered perfectly for the low tension, but 
they have not used high tension currents long enough to test their 
efficiency of durability. 

In Bath, England, they use a conduit consisting of an iron 
trough, with iron cover, in which cables with half-inch insulation 
are laid on wooden bridges about two feet apart, and after cables 
are placed in position, the whole is filled solid with bitumen and 
then the iron cover fastened down. On cables laid in this way, 
they have carried for two years an arc current of 2,500 volts and 
an alternating of 2,000 volts successfully, only one ground having 
occurred. 

After a careful and extensive examination of nearly all under- 
ground work in this country, the fact has been developed that, 
with very few exceptions, the system and plans heretofore adopted 
have proved a failure; in some cases caused by improper materiale, 
insufficient insulation, and in many cases carelessness in laying the 
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conduit or drawing in the cable, and in a large majority of cases, 
from using cable with too thin an insulation. High tension cur- 
rents cun be carried in conduits successfully, if the conduits are 
properly built and cables thoroughly insulated and carefully 
drawn in ; but it is absolutely necessary that all work and ma- 
terials should be first class,—no half-way business or effort to 
scrimp and save expense by thinly insulated cables or poor con- 
struction. 

Investigation plainly shows that a large number of the troubles 
on underground cables have been caused by workmen in the man- 
holes, as the employees of all companies have access to same ; 
employees of one company have been extremely careless while 
working over the cables of a competing company and trouble has 
followed. This shows conclusively that each company should 
own and control exclusively the conduit in which their wires are 
placed. The plan of renting conduits is not productive of good 
results, unless the Legislatures of the various States pas3 a law, 
regulating the charges made for rental, agg this should be the 
aim of the National Electric Light Association to see that laws, 
properly controlling the price charged for rental and use of con- 
duits, are passed in all the States where same are used. 

A serious trouble in underground work has been caused b 
drawing in the cables. This is a very important part of the busi- 
ness and should only be intrusted to reliable and experienced men, 
as the least injury to the insulation, while it is being placed in the 
duct, will surely develop and cause trouble, and many of the 
burn-outs have been caused in this way. No matter how good an 
insulation you may have, if it is cut or injured while passing 
it into the duct, you can depend upon it that this special place 
will give you notice before long, and in a way that will severely 
test your ability to obey one of the Ten Commandments. 

Some substance must be used for the conduit that will with- 
stand the action of the gases, soil, etc., and also resist the af- 
fectionate embrace of the Irishman’s pick, used in excavating and 
repairing streets. Iron is not desirable, as under certain con- 
ditions and places it will be destroyed in a few months, leaving 
your cable exposed ; cement alone cannot be relied upon ; wooden 
conduit soon decays, besides absorbing large quantities of moisture. 
It would seem that glazed terra-cotta, or like substance, set in 
concrete was the most reliable, and with a cable first insulated 
with not less than quarter inch of pure rubber, this covered with 
a heavy braid well insulated, over this a covering of lead, and 
then a heavy and substantial braid, saturated with a good com- 
pound, will give satisfactory results, and can be used with high 
tension currents successfully and without being troubled with 
burn-outs or grounds. But this entails a large outlay for con- 
duits and cables. 

There is one feature of the business upon which all examina. 
tions and reports agree, that is, that the underground plan has 
been in use for so short a time that it is impossible to gave a fair 
comparison of the cost of maintaining aerial and underground 
circuits, but it is conceded that the expense of maintaining under- 
ground cables is far greater than aerial ; also, that the durability 
of conduits and cables, in many cases, is mere conjecture, as they 
have not been used long enough to test their ability to stand the 
action of acids, gases and various other requirements, which can 
only be determined after a sufficient time has elapsed. 

cities of less than 200,000 inhabitants, compelling companies 

to place their wires underground will practically prohibit the use 
of electricity for lights, and leave the inhabitants of those cities 
to meander through the streets, guided by the sickly rays of the 
kerosene lamp, or the feeble flutter of the gas burner, as no elec- 
tric lighting company can afford the expense that this would 
18 unless they could obtain double the prices now paid for 

ights. a 
E Tho expense of conduits and underground cables is so heavy 
that they can only be adopted in a few of the larger cities, thickly 
settled, and then the electric lighting companies adopting them 
must be paid a higher es for service, or eventually their com- 
pany will be bankrupted by the expense and loss entailed. There- 
fore the taxpayers in any city, who demand that wires shall be 
placed underground, want to realize the fact that this move means 
increased cost for lights and larger taxes to pay for same. From 
data obtained. it is evident that nearly all the cities could be served 
with aerial lines for the high tension current in a more acceptable 
manner and at less expense than with underground conduits, and 
they could be so arranged as to be perfectly secure and notin any 
way endanger the public or mar the general appearance of the 
streets. But as this committee were appointed to investigate 
underground and not aerial circuits, they have not considered it 
1 their province to describe or recommend a plan for aerial 
es. 

Mr. NICHOLLS inquired whether the creosoted wood conduit re- 
ferred to costs $4,500 per mile, per duct, or for the whole conduit. 

Mr. FRANCISOO stated that it was the cost for two ducts in 
the conduit. 

Mr. HRRING referred tothe system of bare conductors used 
for distribution in Paris and London which were placed on insu- 
lators in conduits under the sidewalks. 

MR. FRANCISCO drew Mr. Hering’s attention to the fact that all 
these conductors were for low-tension distribution only, while 
his report referred to high-tension distribution. 
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Mr. WILMERDING thought that high-tension underground con- 
ductors are perfectly practicable if properly carried out and 
enough money be invested in them. They had succeeded in 
Chicago in transmitting currents underground without any 
trouble. Hedid not believe in systems of conduit which are 
recommended as being iusulated. The iron pipe for conduits was 
just as good as a-non-conductor, except for the fact that it will 
rust out and become useless in four or five years. The main 
point to be considered in the conduit, was to get a certain strength 
and elasticity, so as to prevent the conduit from cracking with 
the action of frost and other causes, and yet be easily repaired. 
He believed that wood is one of the best substances for conduits. 
In Chicago they had had very satisfactory results with it. We 
know that any wood that is kept constantly moist, is practically 
everlasting. It had the further advantage of being very cheap. 
He had 40 miles at present of a certain cable, with an insulation 
of ; of an inch in thickness, which is carrying a potential of 500 
volts on a constant potential motor service, one of 1,000 volts in an 
alternating service, and one of 2,500 to 3.000 volts in arc lighting ser- 
vice, and which have been in service for over two years, and he 
had not had a single case of grounding, burn-out, oranything of 
the kind, on 40 miles of conduit. 

Mr. HERING stated that at the Frankfort exhibition last sum- 
mer, there was an underground cable, in which an alternating 
current of 20,000 volts was carried for a distance of about a mile. 

MR. FRANCISCO thought in regard to Mr. Wilmerding’s remarks 
about wood, that it all depended on the locality. He knew a 
case of a wood conduit that had lasted less than nine months, 
while others had lasted 20 years. It depended on the locality 
and the soil. He inquired if they had not had trouble in Chicago, 
with conduits. 

Mr. WILMERDING thought that was the case with regard to 
the city plant. He had been told by one of the employees who 
had charge of the underground circuit, that they had had trouble 
on one of their underground circuits for about six months past, 
and had not been able to locate it. Of course, that was a 
municipal plant. (Laughter.) 

Mr. STANLEY—When a high potential continuous current is 

laced in an underground cable there is a great strain on the 
insulating material, and this strain is all in one direction. As the 
result of that continued pressure in one direction the constitution 
of the insulator changes, and after six months—in some cases, I 
believe, in London, in even less time than that—the entire struc- 
ture of the insulator changes, so that while the cable had a high 
specific resistance to start off with, that rapidly fell off in the same 
cable. In the case of alternating currents in these conductors 
this deterioration does not take place; in this case the cur- 
rent reverses rapidly, and the work done by the current passing 
in one direction is quickly undone by the next wave passing in 
the opposite direction ; and thus the effects are neutralized. Ehe 
effects of the alternating current are more like those of water 
flowing through a pipe. If we had a long pipe, filled with water, 
and suddenly turned it on end, the water would rush to the far 
end, and strike a hard blow, and there would be a water hammer 
effect. The longer the cable is underground, and the longer the dis- 
tance, the greater is this condenser effect ; and it was so great in 
the case of the Ferranti main, that it raised the pressure at Lon- 
don a great many volts higher than at Deptford, where the other 
end of the cable was. I think it can be generally stated that 
those insulations made from oil-compounds are unfit for a con- 
tinuous current strain, while they are exceedingly good for alter- 
nating currents. In some cases in underground work we found 
that the cables did not have the capacity they were figured for; 
the capacity being always reduced. The resistance of the cables 
for alternating current was considerably higher than it ought to 
be; in some cases ten per cent. higher, and we were worried a 
great deal about it. We found that the external resistance in this 
cable was due mainly to the work that was done in the iron pipe 
which enclosed the cable, the resistance function outside of the 
wire, and not inside, and also that the current in the wire was not 
evenly distributed, a result which had been predicted long ago by 
Sir William Thomson. These difficulties were overcome by 
adopting a certain small standard size of conductors and putting 
in more cables. 

Mr. M. J. PERRY thought that it would be practically impossi- 
ble to run circuits under the sidewalks of American cities. The 
proposition to place wires underground, in the broad sense, was 
admitted to be practicable, by all the best electricians, provided 
one is prepared to put a sufficient amount of money in it. To be 
able to put that money in it, it is necessary to offer some induce- 
ment to the investor for the use of his funds. He assumed that 
8 05 the main lines of the Buffalo Company represented from 

to 40 per cent. of its capitalization. To go underground they 
would first absolutely have to sink that and throw it away, and 
that was an enormous strain on any corporation. Secondly, one 
would have to put in three or four times as much money as now 
invested for distributing purposes. Up to two years ago at least, 
the gentlemen from Chicago were not prepared to recommend it to 
investors ; they were not, and could not help themselves. He 
presumed they had gone on and worked the thing out; but you 
could get no more American capital on the showing made there; 
American dollars did not go that way; and they did not grow 
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that way. If we could see the books of the Buffalo Electric Light 
Company, he would warrant that they would not show that they 
were making extravagant profits, or extorting from this public, 
anything more than fair and just for the investment and risk 
of the business. They might possibly be earning a dividend, a 
fair return on the investment, which a man who invests his money 
is entitled to; that was only fair and just. The proposition to 
place wires underground, if carried out and consummated, would 
necessitate their earning a dividend on at least double their pres- 
ent capital. If the change is made, they will then be obliged to 
earn two or three hundred dollars per lamp; but they cannot 
raise the prices! It may be that if public pressure is put on 
strong enough, they can be made to go underground in Buffalo; 
it may be that they will be sent into kruptcy ; and it may be, 
that those who come in on the second deal, may reap a rich re- 
ward. He did not believe, however, that that was the province 
of any city government, and he did not believe that it was the in- 
tention of any intelligent public to do this, if they have been fairly 
and squarely confronted with the question. 

MR. WILMERDING did not think it possible for any company 
which is operating by the overhead system, to afford to do the 
lighting at the same price by the underground ; it certainly could 
not be done under any circumstances in a city of small popula- 
tion, two hundred thousand or less; it was practically impossible. 


AFTERNOON SESSION. 


Mr. STILLWELL read a paper on „The Relation of Size and 
Efficiency in Transformers.”! 

In the discussion which followed, Mr. WM. STANLEY, JR., re- 
marked that the most efficient transformer that could be made, he 
believed, would be the hottest transformer. The problem of building 
a transformer, was to build a coil of wire and get as much iron in 
it as one can; that is, to surround a given amount of iron with as 
many turns of wire as one can; or, to surround a given size or 
coil of wire with as much iron as possible. He had had occasion 
lately, to design transformers of, very high voltage, as high as 
1,500 volts, and he was now designing some to deliver forty thou- 
sand watts or fifty horse power each. He found no difficulty in 
keeping the temperature of these transformers within reasonable 
limits. If filled with a homogeneous insulator, such as oil or some 
solid insulating compound, one can use any potential one wants, 
provided the discharges do not take place that occur in stratified 
insulation. He thought heat had very little to do with the break- 
ing down of a properly insulated transformer. 

ProF. ELIHU THOMSON—I do not exactly agree with Mr. Stan- 
ley in the statement that a transformer is better when it is hot. I 
would rather modify that statement in this way, that a trans- 
former would run best if the iron would run hot and the copper 
as cool as sible; that is, the hysteresis losses of the iron would 
be diminished by the heat, and the resistance losses in the copper 
would be lessened by keeping it cool. If we could insulate the 
core of the transformer so as to prevent the escape of heat, and 
let it get hot, and keep the copper cool as possible by ventilating it 
thoroughly, we should then have the ideal transformer. I hardly 
- agree with the statement that Mr. 1 made that the insula- 

tion would not be injured by being hot. It is our experience that 
you cannot have a machine, a dynamo or any other electric ap- 
paratus run too cool, as regards the preservation of its insulation, 
provided it does not run so cool as to condense moisture from the 
atmosphere. The absolute resistance, the dielectric resistance, is 
highest when the substance is cool; that is, the tendency to punc- 
ture insulation is much lees if you can keep your insulation cool. 
If you allow the insulation to heat up, its power of resisting punc- 

ture certainly decreases, until at very high heatsit becomes a con- 
ductor. 

Mr. STANLEY stated that he did not mean to imply that it would 
not injure the insulation of a transformer if one had it hot 
enough. What he did mean to say was, that so far as the effici- 
ency of the apparatus went, it would rather, on the whole, be im- 
proved by heating it. He questioned if the transformer of the 
future will have cotton or any other inflammable material in it. He 
was making transformers in which, if the coil is cut in two, the 
copper wires will be found imbedded in a solid dielectric, and the 
section would resemble the section of a well-constructed cable; 
there was nothing to burn there. A temperature change of 80 or 
40 degrees would hardly affect the dielectric strength, while it 
would materially affect the efficiency of the apparatus. 

Mr. STILLWELL thought anything that wasdone in the direc- 
tion of reducing the temperature, either in generators or in trans- 
formers, by the manufacturing companies was a direct gain to 
the purchaser; because taking the apparatus as it is built, such a 
policy tended to prolong the life of the apparatus. 

Mr. PERRY moved a vote of thanks to Mr. Stillwell, and 
to those who took part in the discussion. He believed that if by 
having two Conventions a year they could get two papers a year 
like this one they could not afford to hold only one Convention. 
The motion was caried. 

The Committee on Safe Wiring, M. D. Law, chairman, then 


_ 1. See page 214. 
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poren the following proposed amendments to the rules on that 
subject:! 


Inside Wiring. 


Art. 7. Inside conductors must not be laid in plaster, cement, or similar fin- 
ish, without an exterior metallic protection. 


Special Wiring. 


In rooms where inflammable gases exist, the incandescent lamp and socket 


must be enclosed in a wepor tight globe; This is not understood to include rooms 
i 


where illuminating gases are used in the ordinary manner. 


Art. 2. The word ‘‘ waterproof ° change to moisture · proof, go that the 
article will read: Provided with a durable Oide Drool ETE 


Interior Conduits. 


Art. 2. Interior conduits must not be of such material or construction that 
will be injured by pl or cement or other surrounding material, or that the 
insulation of the conductor will be ultimately injured or destroyed by the ele- 
ments of its position. 


ae a brief discussion, the amendments were adopted as 
read. 


MR. ALLEN R. Foote then read a report of fires and injuries 
caused by electric currents during the year 1890, being data ob- 
tained from 425 cities in the Unit d States: 


Number of members on fire force, regular and vol- 


unteerr VCC „498 
Total number of fires for which the force was called 

OUR ones wee on nan od ę᷑] sae EE eer ens 89,847 
Total number of fires caused by electric currents.. 518 
Total number of injuries received while on duty.. 1,719 
Total number of injuries received while on duty at 

fires caused by electric currents................ 85 
Total number of injuries caused by electric cur- 

rents while on dutyͤ rr? wee eeeee 81 
Total number of fatal injuries received while on 

C6! ⁵%ͤ ͤmT.. y 60 
Total number of fatal injuries caused by electric 

currents while on duty 1 


In the brief remarks following the reading of the data above, 
it was elicited that in the case of the single fatal injury caused by 
electric currents while on duty, that the man fell from a pole 
thirty-five feet high; and as there was no autopsy, it could not be 
learned what was the exact cause of death. 

Mr. LANE, of Cleveland, O., then addressed the meeting on 
the subject of lubricating oils. He said that most people were 
under the impression that it was necessary to use lubricating oils 
of high viscosity and low gravity in order to get good lubrication 
on heavy or high-s machinery. After extended experi- 
ments it had been found by him that a light oil, light in gravity 
and low in viscosity, would give the best satisfaction in the lubri- 
cation of both high speed and heavy machinery. The oil recom- 
mended by Mr. Lane is an oil of about 32 gravity and 140 vis- 
cosity. He instanced the Calumet and Hecla mines, where lard 
oil was used up to two years ago, but where they now use a min- 
eral oil. Objection was sometimes raised to oils because they pro- 
duced a gummy substance; but this is usually a scale-making 
material, which comes from the walls of the cylinder. As a rule, 
any oil that will produce a gummy substance is a good oil. 
$ T D. ASHWORTH then read a paper on The Allied Powers, 

ý motion of Mr. SEELY a vote of thanks to the author was 
assed. 
7 Invitations from the Brush Electric Light Company, at Niagara 
Falls. to visit the Falls, and from the Buffalo Railway Company, 
to inspect its power station and plant, were read. The meeting 
then adjourned. 


WEDNESDAY, FEB. 24.—MORNING SESSION. 


The President called the meeting to order at 10.30 a. m., and 
the first business was the reading of the paper entitled From 
the Tannery to the Dynamo,” $ by Mr. Charles A. Schieren. 

In answer to a question by Mr. Stanley, Mr. SCHIEREN stated 
that to make a straight line belt they have to use heads with heads, 
if the belt is made of anything else than centres ; in using centres 
this is not necessary, The centre is perfectly straight, and it is 
only by the greatest stupidity on the part of the workman that he 
can make it crooked. e can make it crooked by stretching one 
side more than the other. ‘‘If we had to make all our belts from 
centres, it could not be done. In making belts of other than 
centres there is a right and left, and the workman must be careful 
not to change the relation. Crooked belts often come from the 
fact that a workman will put a left on a left, and then again a 
right on a left. The joints should be made shoulder on shoulder 
andbutt on butt.” 


1. See Tae ELECTRICAL ENGINEER, Sept. 16, 1891. 
2. See page 214. 
8. See page 224. 
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Mr. Wx. STANLEY, JR. then read a paper entitled, Alternate 
Current Motors.“! 

In the discussion which followed the reading of Mr. Stanley's 
paper, MR. STILLWELL inquired whether there was any retarda- 
tion of the currents behind the E. M. F. in the circuits. r. Stan- 
ley replied that there was none whatever. 

MR. STILLWELL—I would like to refer to the development of the 
Tesla motor, and to the relation of the false current to the true 
current, in the operation of that motor. Mr. Stanley’s statement, 
is so far as my recollection serves me, about correct, when the 
motor is at full load ; but the Tesla motor behaves very much like 
atransformer. The relation of the false current at no load is not, 
however, proportionate to the energy. Ina transformer of the 
closed circuit type, when no lamps are burning on the secondary 
circuit, and consequently there are no currents in the secondary 
coil, we can obtain the true energy in the primary by multiplying 
the current and E. M. F. by a factor, which, for the types ordi- 
narily used in this country, is about seven-tenths. As lamps are 
added to the secondary circuit, the phases of E. M. F. and the cur- 
rent in the primary tend to coincide, and at a partial load, com- 
paratively small, they do coincide, practically, so that the product 
of current and E. M. F. shows the true energy. In the Tesla 
motor, the same general relation exists, and if it were possible to 
operate the motor without an air-gap, identically the same re- 
lation would exist. As we load the motor, the phase, the applied 
E. M. F. coming from the generator, and the current, tend to 
coincide ; and while on a motor of 15h p., which gives about the 
best results, at no load we must multiply the current and E. M. F. 
oF two-tenths instead of six-tenths, at full load we would multi- 
p, y it by eight-tenths or nine-tenths; that is to say, that when a 

esla motor is turning over, the false current is ey large, but 
there is a relatively good regulation as to energy. This does not 
apply to the efficiency, and the false reading is by no means as 
much as would be understood from the bare statement. If we 
were to transmit power from Niagara Falls to Buffalo, and were 
to use existing apparatus—about as good a method as we could 
use—we could have two satisfactory methods, one the two-phase 
or multi-phase system, and the other would be the straight syn- 
chronous system, with small starting motors to start the large 
ones. Ithink if we were called upon to supply power to Buffalo 
from Niagara Falls it would bea toss-up between the two methods. 
It would depend largely upon the amount of power to bə trans- 
mitted and the potential to be employed. If it were 10,000 volts, 
it would be sufficiently high for a distance of 80 miles, if we were 
to deliver not more than two or three thousand horse power. It 
is probable that we should prefer to use two wires and two sets 
of insulators on each pole rather than to run three or four wires. 
The advantage of the latter would be that we could start the mo- 
tors with torque, so that they could be brought up to their full 
speed when fully loaded. The disadvantage of the synchronous 
is simply that starting devices must be used ; but that is a small 
matter. and a small portion of the necessary investment. The 
multi-phase and the synchronous type, when run at full load, 
should be operated synchronously. You will remember that the 
commiesion of distinguished engineers who considered this matter 
at Frankfort arrived at the conclusion that the ordinary synchro- 
nous motor, started with small torque, and without load, was a 
practical and sufficiently effective motor for general purposes ; 
and the views of the commission were in favor of the alternating 
current, even as again-t the direct current, for a comparatively 
limited area. The only objection they raised to the system was 
that there was a certain amount of sparking at the commutator, 
and as I have seen one of those machines in operation it may be 
interesting to know how far it has been improved since. At that 
time Zipernowsky was using copper brushes, and starting the 
motor at low speed. The pro ſuct of revolutions and the number 
of Lee of course did not equal the number of phases at low speed, 
and there was sparking. The Frankfort commission undertook 
to measure the amount of copper that was detached from the 
commutator by sparking 100 times. Since that time we have 
very generally taken to carbon brushes ; and the carbon brush ap- 
plied to that motor practically gets over that difficulty. I have 
seen this synchronous motor start on a high number of volts, 
without any sparking that would cut the commutator. There is 
a slight discharge, but not acutting spark. Iam glad to know 
that Mr. Stanley believes that the so-called multi-phase motors 
pes no advantage over the two-phase type devised by Mr. 

es 

Mr. STANLEY —Mr. Stillwell suzgested that there was a pos- 
sible benefit to be derived from using a multi-phase motor system. 
I do not believe it. Mr. Tesla in the wonderful work that he did 
early on thatsubject outlined the exact conditionsof the operations 
of his motor. edo not want more than two currents of 90 de- 
grees of phase to produce a perfectly rotating field. 

Pror. ELISHA GRAY was then introduced and made a brief 
address, inviting the Association to take an active Pe in the 
Electrical Congress to be held in Chicago in 1893 under the aus- 

ices of the World's Congress Auxiliary of the World's Columbian 
=x position. 


1. See p. 211. 
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The report of the World’s Fair Committee, Mr. B. E. Sunny, 
Chairman, was then read by Mr. CHARLES W. PRICE, as follows: 


REPORT OF THE WORLD'S FAIR COMMITTEE.! 


Everything in connection with the World’s Fair undertaking 
is moving in a most gratifying and satisfactory way. The build- 
ings and grounds are getting into a finished condition with an 
5 that promises an absolute completion of the work long 
before the date for the opening of the Fair. From Prof. Barrett 
I ascertain that almost double the amount of space available for 
electrical exhibits has been applied for by American and foreign 
electrical manufacturers, and that there is apt to be just a little 
disappointment by parties who will not be able to get the amount 
of space that they will require. I think, however, that the 
arrangement for the care of applicants is on such an elastic basis 
that every one will get about what he wants. Certainly this is 
the temper of the Fair management. 

As has been announced by the papers, the specifications are 
out for the furnishing of 6,000 arc Jights and 92,000 incandescent 
lights, and 3,000 h. p. in generators for the service of the Fair, 
and by the middle of March the contracts will be closed, so that 
the work of installation can go right ahead. 

The organization of the World's Fair Auxiliary, under whose 
auspices will be held the Convention of electricians from all over 
the world, is going forward rapidly and satisfactorily, under the 
direction of Prof. Gray, Chairman. The general plan was adopted 
for the Auxiliary ata meeting of Prof. Gray’s committee, and 
has been published in the electrical papers of a recent issue. The 
aim of the Committee is to make the undertaking of the gathering 
of electricians on a comprehensive basis, and with the assistance 
that is being offered the Committee in every direction, 1 have no 
doubt but that the plan adopted for the Convention will be the 
one best calculated for the advancement of the interests of elec- 
tricity. The situation could not be any more satisfactory for the 
prospects of the undertaking than it is. 

On motion of Mr. J. A. SEELY, the report was received and 
ordered placed on file; it being understood that the Committee 
was to continue. 

Mr. GEORGE M. PHELPS then presented the following resolu- 
tions in behalf of the Committee previously appointed. 

Resolved: The members of the National Electric Light Association, assem- 
bled at its fifteenth Convention, desire to record their seuse of the loss sustained 
by the Association in the death of Mr George Worthington. 

He was the moving and leading spirit in calling together the company of 
gentlemen who organized this b., dy seven years ago: and so long as health and 
strength remained to him he was foremost and unwearied in its service. From 
the firs: he appreciated the importance of the organization and its possibilities 
of usefulness. Busy as he was in his chosen field of journalism he found time 
and opportunity to lend a hand on every occasion of service. 

Highly as we regard the memory of his ability and usefulness as a working 
member of tue electrical commuuity, we even more highly cherish the remem- 
brance of his warmth of heart and his unselfish devotion to his friends. No one 
came within reach of his hand grasp without becoming his friend. If he had an 
enemy no one ever found it out. 

Resolved : That the Secretary be requested to send a copy of this minute to 


the family of Mr. Worthington. 

On motion of Mr. J. A. SEELY the resolutions were unani- 
mously adopted and ordered to be engrossed and a copy presented 
to the family of Mr. Worthington. 

The meeting then adjourned until 8 o’clock p. m. 


FEB. 24. 1892.—EVENING SESSION. 


The meeting was opened by the reading of a paper entitled, 
The Construction, Safety and Operation of Switchboards,“ by 
Mr. M. C. Sullivan, of New York. The paper was read by Mr. 
M. J. Sullivan, of Chicago. 

In the discussion which followed the paper, THE PRESIDENT 
remarked that the question of switchboards was one that came 
home very close to every man in a central station; and there was 
probably no point that central station practice was so weak in as 
in good switchboards. 

R. SCOTT stated that they had a wooden switchboard, and 
according to the paper just read it was contrary to good practice. 
But he believed it to be fireproof, because it was wired in such a 
manner as to make it so. e had found that the great danger 
from fire with switchboards was either from a dirty connection, a 
loose screw or from lightning. In order to obviate the trouble 
from lightning he had provided each feeder with a double light- 
ning arrester. He employs two lightning arresters on each leg 
of each feeder running to separate ground so as to be certain that 
if one lightning arrester did not act the other would. Then in 
order that it shall not reach the main plug cut-out to the dynamo, 
he put a double fuse block cut-out op each feeder, and fused 
that only to the limit of that feeder, fusing the dynamo cut- 
out to the limit of the dynamo; so that if any lightning gets 
past the lightning arrester and comes in it takes the feeder cut- 
out instead of the main cut out, from which it might arc and de- 
stroy the armature. If managers would fuse their feeders less than 
they fuse their dynamos, provide as good lightning arresters as 
they possibly can, and have men thoroughly examine the screws 

1, Abstract. 

2. See page 227. 
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and the connections at stated times, a wooden switchboard he be- 
lieved was just as good as a slate or a marble one. Mr. Scorr did 
not believe in slatted wooden switchboards. A plain wall of well- 
shellacked hard wood he thought better than slate, because edges 
and corners are susceptible of attack where a full board is not so 
liable to it. 

He used one of the wooden Westinghouse lightning arresters 
and one of the marble lightning arresters on each feeder. He had 
had some terrific thunder storms, that have come in and stopped 
the engine, but the arresters have carried them off. : 

Mr. E. A. LEsIIE— We have suffered very severely from light- 
ning in our station in New York. On one occasion there was a 
bolt of lightning came into the cupola and agitated all the light- 
ning arresters, but at the same time burnt out our station. That 
set us to thinking about a safer board. We then laid the matter 
before a manufacturing company. and they built for us a rubber 
board; that is to say, a slate board with rubber handles; and there 
was rubber all around it. And that burned out one time when 
there was no lightning; burned out from arcing in throwing over 
a heavy load from one machine to another. Then we set about 
building a switchboard on our own account, and we finally de- 
vised one which we think answers the purpose and affords us ab- 
solute safety. It is made up of slabs of marbleized slate, and the 
machine connections are run horizontally on the board and con- 
nected up by wires running from the machines overhead, and the 
connection ia made behind the board. The line wires do not come 
into the switch proper at all. There is an addition to the switch- 
board. on top; that is a peculiar switch, a final switch. This 
switch is arranged so that it makes a connection on each side of 
the board. If you throw it up, the positive terminal, letus say, 
will make connection on the face of the board and the negative 
will make connection on the back. Both the line wires are con- 
nected with this switch, but they aresecurely insulated from each 
other, so that there is no possibility of short-circuit there. The 
result is that we have a throw of about 18 inches, and no are on 
any load that we have thrown there yet will follow it, although 
our lines are very long, and the arcing is very severe. We use the 
plug system, and the board is arranged in two sections, so that if 
we are carrying our load on, say, nine or ten machines—we have 
20 altogether in the board—we set up the other section with the 
other machines, so that in case anything happens, just the mo- 
ment that you throw over those switches you will start the whole 
load on the other machines. The board is thus always prepared 
for an emergency beforehand, and lies there in readiness for just 
the unexpected to occur. The whole success of the board lies in 
that throw-over switch that I have mentioned, that final switch. 

We had bad luck with lightning arresters, so we discarded 
them, and although we have passed through two summers of very 
heavy lightning storms we have not suffered any more damage in 
the matter of armatures than we did previously, when we had 
lightning arresters. 

Mr. FAIRBANK then described briefly the Thomson-Houston 
switchboard. In this the lines come into the back part of the 
board and the machines are connected in the front. Connections 
are made with a plug which reaches from one board to the other. 
There were in his board 20 circuits, so arranged that they can 
couple any line or any machiue with any circuit. It avoided all 
cables, and was perfectly safe. His switchboard is situated in the 
centre of the station instead of at the side. He could thus get all 
around it and test all the wires from the back of the board, or 
from the front. The wires come from each machine under the 
tloor, and come up on the under side. The line wires go out 
overhead, and before they go to the wire tower they go through 
the lightning arresters, which are situated right above the board, 
in plain sight of the dynamo tenders, and where they can be 
easily reached. He had not seen anything elsewhere that was so 
entirely safe. 

PROF. ELISHA GRAY then resumed his remarks on the World's 
Columbian Fair and outlined the work of the Electrical Congress, 
already familiar to our readers, and urged the participation of the 
Association. 

He also read the following special announcement of the World’s 
Congress Auxiliary : 

While electrical engineering has been inclu:!ed in the scheme for. the Elec- 
trical Con ress of 1892, it was also originally assigned to the department of en- 
giveering, for consideration in the congress of engineers. It was thought, how- 
ever. by representat'ves of the Electrical Congress that this double assignment 
would tend to detract from the complete, ess and success of that Congress. A 
conference on this point was held between Prof. Elisha Gray, Chairman of the 
General Comantt-e of the Flectrical Congress; Mr. O. Chanute, President of 
the General Committee of Engineers, and Prosident Charles C. Bonney, of the 
World's Congress Auxiliary, and it was mutually agreed that the double assign- 


m nt above mentioned should be cancelled and the entire subject of electiicity 
remitted to the Klectr.cal Congre ss. 


‘The importance and the magnitude of the other great interest to be con- 
sidered in the Engineerirg Congress made their representatives feel that they 
could weil afford to be generous to their brethren of the El-etrical Congress in 


the matter of electrical engineering. Their courtesy in this regard will cer- 
tainly be highly esteemed. 

JUDGE ARMSTRONG moved that a committee of three be ap- 
pointed to whom the matter be referred. The motion to appoint 
the committee was seconded and carried, and the PRESIDENT 
named Judge Armstrong, Mr. F, W. Cushing, and Capt. W, L, 
Candee, as the committee, 
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Mr. Erastus Wiman then read a on Electric Lightin 
from a Financial Standpoint.”! iii oes 

On motion of JUDGE ARMSTRONG a vote of thanks was tendered 
to Mr. Wiman. 

The meeting then adjourned. 


THURSDAY, FEB. 25.—MORNING SESSION. 


The Second Vice-President, Mr. M. J. FRANCISCO, called the 

nee to eae 
e first business was the reading of the r on ‘‘ Franchises 
for Quasi- Public Corporations.“s by Mr. ALLEN I R. FOOTE. 

In the discussion which followed, JUDGE ARMSTRONG believed 
there was no reason why one electric light com ny should not 
furnish all the electric light needed in a given city; but they are 
so constituted that, just so sure as that was the case, notwith- 
standing the fact that the company might be under government 
supervision, and its affairs open to inspection at all times, there 
would always be the question raised whether it could not be better 
done under this, that or the other circumstances. They were 
anxious to furnish at the cheapest possible price this form of city 
lighting which had become a necessity and so great a factor in our 
modern civilization; they were willing and anxious to make the 
cost of production less and receive only a fair profit, and give the 
service to the people as cheaply as they could. When they could get 
the people to properly understand this question from a commercial 
ea poor there would be no difficulty in obtaining renewals of 
franchises, so that they would be practically perpetual, and the 
advantages set forth by Mr. Foote's plan would: be gained in that 
way; but it could not be done by government work, by law, but 
by the education of the people. 

Mr. C. R. SCOTT agreed with Judge Armstrong that ple 
had to be educated to a true realization of the position of electric 
lighting companies. Once their position is properly understood, 
they would have no difficulty in holding their position; they would 
be like the Bell Telephone Company when its patent expires, it 
will keep its customers. If electric light companies give to their 
customers the best article obtainable at a reasonable price, they 
will be able to go right on ; there will be no danger of anybody 
else coming in, for there was not enough margin of profit in it. 

The paper by Richard Hammond on How to Fire a Steam 
Boiler“ was then read. 

In the discussion which followed, MR. D. ASHWORTH touched 
upon the fact that people had for a long time drifted into the idea 
that any one is capable of being a fireman; but he considered it a 
matter of great importance to get the best firemen and to select 
them with as much care as one would an engineer. 

Mr. J. B. EDSON agreed with Mr. Ashworth in the necessity of 
having intelligent firemen, and also thought that in their attempts 
to improve the steam engine engineers had neglected the boiler. 
He thought that a slight advance in pay over commercial rater, 
which are considered sufficient for that kind of low brute force, 
would often be productive of good results. On the steamship 
City of New York they have some intermediate dampers near the 
stoke-hole door, and this shuts off each furnace before the door is 
opened; thus preventing any ingress of cold air. He thought 
there should be some way found to avoid opening the doors of any 
furnace; it was wrong to do it, and have a continued contact of 
the hot with the cold air, which certainly affects combustion con- 
siderably. The rapidity with which a door is opened and closed 
was very important. 

Mr. J. A. SEELY believed there was a large field for an intel- 
ligent lot of men to follow the occupation of firemen. He paid 
his firemen a very good salary; and he had been so successful in 
the economies of his work that he pro d to raise their salary. 

In answer to a question by Mr. CoGGSHALL, MR. HAMMOND 
stated that a depth of six inches of fuel gave the best results with 
either hard or soft coal. 

Mr E. F. PECK stated that formerly they paid $1.75 a day to 
their firemen, and expected them to work twelve hours a day, 
every day in the year, witbout vacation. They now pay them 
$2.25 a day, and give them a week’s vacation in the summer. In 
looking over their records he finds that where they were using 
21000 Ibs. of coal per hour per lamp, they were now using 2,5), 
lbs. i believed that the additional wages had brought about this 
result. 

Mr. C. J. FIELD remarked that in a station built by him the 
draft of each furnace could be separately controlled. 

JUDGE ARMSTRONG cugyested that it might be a good plan for 
the Association to organize a bureau of firing. 

JUDGE ARMSTRONG then offered the following resolution : 


Resolved: That the National Electrical L'ght Association cordially endorses 
the plan of holding World’s Congresses at the Columbian Exposition, and pledges 
its hearty co-operation to make the Electrical Congress under such auspices a 
success. 


The resolution was carried. 
Mr. E. F. PECK then read a paper entitled. Overhead Con- 
struction.” 4 


1. See p. 223. 3. See p. 288. 
2. See p. 27. 4. See p. 219, 
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In the discussion which followed Prof. THOMSON thonght that 
if we had our wires well planned, if they were kept from an ap- 
pearance of straggling and uncertainty of direction, the public 
would like and appreciate a good overhead construction as 
much as they might an underground. It is true that it 
would be desirable to get the poles out of the way; but 
an underground system means certain difficulties and large 
pd Nerve which must be paid for by the user. The chief 
difficulty was that the lineman is instructed to go and 
string up as soon as he can to light somebody’s premises; he is in 
charge of the whole thing, and he is not always instructed in his 
business, and perhaps has had his training in the hanging of tele- 

hone wires. Prof. Thomson did not agree with Mr. Peck that a 
joint covered with tin foil was as good as a soldered joint. The 
tin foil might possibly keep the elements of corrosion away from 
the bright wire, but it did not take the place of a soldered joint. 

Mr. J. A. SEELY thought there was only one way of making a 
joint, and that was by twisting it with some kind of a sleeve. He 

ad tried tin-foil, and found in using it that the linemen are not 
careful with it ; after it is put around the wire, in taping it, it is 
often abraded. which opens the seams of the foil. He usually 
soldered the joints and covered them with a rubber liquid. 

MR. Peck stated that he did not mean to have it understood 
tbat he recommended a foil-wrapped joint. He simply spoke of 
it as one method of making a joint. when it was not easy to solder, 
and especially where the work had to be done in a great hurry. 
The tin-foil protects the joint from the effect of the rubber and is 
better than a plain joint. 

Mr. SEELY stated that he believed it was entirely a mistake 
to erect large poles. He thought it had been thoroughly demon- 
strated in the past year by the Long Distance Teléphone Company 
that they are failures. An eighty-foot pole is liable to break in 
heavy storms in winter, and surely they were carrying more 
weight with a copper wire ona pole than the small No. 12 wire 
used on telephone poles. The average pole should not exceed 50 
feet in height. He saw very little use in protecting poles in the 
earth with any substance whatever ; it was an expensive luxury. 

Mr. PECK said he did not recommend high poles, and did not 
believe in them. That was a point that each central station man 
must settle for himself. In Brooklyn they were obliged to run 
their main Jines over a street which had an elevated railwa 
structure, and with a number of stations all along the line, whic 
they had to jump over, and it was necessary to use a high pole. 
On all other lines they used a pole from 35 to 50 feet. He 
liked a pole about 40 feet high. 

Mr. WIGHTMAN inquired as to the method of locating an open 
circuit on the line. 

Mk. PECK replied that they had no system any more than the 
ordinary method with the magneto-bell. At night-time their in- 
spectors use jumpers. He knew of no invention, practicable for lo- 
cating open circuits. 

Mr. M. D. Law said his system was to use an arc light ma- 
chine on independent power, which could be run at slow speed, or 
preferably to provide a special small dynamo for this purpose. In 
the location of grounds on all arc light circuits he used a bank of 
50 to 52 volt incandescent uP in series, using about five more 
lamps than the lamp capacity for the dynamos. These lamps are 
coupled in series, with the wire leading from each lamp to a 
switch, so that it may be moved to cut out 1, 2, 3, 10, 25 or 50 
Jamps as the case may be. By connecting one side of this lamp 
bank to the circuit, say the positive side, and the other side of the 
lamp bank to ground, one will either have the lamps burning at 
full candle power or perhaps not showing anything. Then by 
turning on or off the lamps until they are brought to their proper 
potential or candle power, the location of the break can be lo- 
cated within one or two lamps. 

Mr. WM. STANLEY, JR., said he had had occasion to look into 
the matter a little, and as a conclusion had found that it would 
not be remunerative to put wires underground until a system had 
been found which would displace 20 wires above ground for one 
underground ; that meant that in the case of an arc light circuit, 
one would have to put 20 times as many arc lights on one circuit 
by rome means unknown at present. 

Mr. J. E. Lockwoop deprecated the use of the dynamo to lo- 
cate open currents, as suggested by Mr. Law, on account of its 
danger to the men. He believed the magneto-bell answers the 
purpoge fairly well. If it is done with a dynamo the order should 
be imperative to the man in charge of starting the dynamos, that 
the man sent out to locate the break is the only man to give the 
word to start. 

Mr. Law stated that during ten years’ use of his methodnot a 
single accident had occurred. 

R. E. A. LESLIE then referred to the self-induction of over- 
head wires, particularly when not strung on the poles in such 
manner as to neutralize each other, and quoted a number of tests 
recently made on his lines in New York showing that in the case 
where aye r arrangement of the wires on the poles had been 
neglected, the apparent resistance of the circuit was 60 per cent. 
higher than in the case where this matter bad received attention. 

The paper on Operation of High Tension Currents Under- 
ground, i by Mr. E. A. LESLIE, was then read; also the paper on 


1. See, p. 215. 
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„The Underground Construction of the Buffalo Railway Com- 
pany,“ i by Mr. J. B. CRAVEN. 

JUDGE ARMSTRONG believed that the companies gained all the 
practical advantage possible under the present overhead systems 
and it was only a question for the public whether they would put 
an enormous sum of money into these subways— for it is the con- 
sumer that must pay for them—or whether they would put it in 
their pockets. 

Mr. W. H. BROWN gave a short account of the history of the 
New Vork subways. At present, on Third avenue, there are 
20 ducts built for a distance of 12 miles, from the City Hall to the 
Harlem River; and there are probably not four occupied for the 
whole distance, and at no place more than 11. This is true to a 
great extent of the electric light wire subways; the fact being 
that only forty-five per cent. are now occupied the commission 
having designed to build for future needs. There was no doubt 
as to the great advan of the underground system, and he 
firmly believed that in the future the necessities of the case would 
demand underground electric communication and power trans- 
mission. 

Mr. F. W. CusHING thought that a simple wooden pump log 
had been found equal to, or better than, most of the more expen- 
sive conduits. The ideal conduit, of course, was a subway in its 
true sense ; that is an arch or tunnel built under the street, large 
enough to walk through. 

On motion of MR. SEELY the meeting adjourned until 8.80 
p. m. 


THURSDAY AFTERNOON MEETING. 


JUDGE ARMSTRONG offered the following resolution : 


Resolved, That the members of the National Electric Light Association ex 
tend their hearty thanks to the Bell Telephone Company. of Buffalo, and the 
American Telephone and Telegraph Company, of New York, and the Postal 
Telegraph and Cable Company for thelr very great kindness and courteey 
in extending to us the free use of their wires; privileges of which we have shown 
our appreciation by a very general use, and which have helped greatly to the en- 
joyment of our very pleasant stay in the city of Buffalo. To our President. and 
the citizens of Buffalo, who have so hospitably treated us, we desire to extend 
our hearty thanks. We close this convention with the firm conviction that it 
has been the most successful one in our history. 


The resolution was adopted amid applause. 

The Association then went into executive session. 

The following officers were elected for the ensuing year: Pres- 
ident, James I. Ayer, St. Louis, Mo.; First Vice-President, E. A. 
Armstrong, Camden, N. J.; Second Vice-President, C. H. Wilmer- 
ding, Chicago, III.; Secretary, George F. Porter, New York; Er- 
ecutive Committee (new members), H. H. Fairbanks, Robert 
MacKie, C. Lee Abell; (old members), John A. Seely, E. F. Peck, 
Chas. R. Faben, Jr., Frederic Nicholls, M. D. Law, A. M, Young. 

The next meeting of the Association will be held in St. Louis, 
Mo., February, 1898. 5 
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CONVENTION EPISODES. 


On Tuesday evening President Huntley and Mr. George Urban, 
Jr., entertained a select party of guests at the Buffalo Club, 
including Prof. Elihu Thomson and Messrs. Wilmerding, Ayer, 
Wilder, Candee, Baker, as well as a number of leading Buffalo 
citizens. A most delightful time was spent, and supper was fol- 
lowed by several interesting and witty speeches. It was 4 a. m. 
before the party broke up. 


The Association has reason to congratulate itself upon the 
active participation in its work of such distinguished electricians 


and inventors as Prof. Elihu Thomson, Dr. Elisha Gray and 


William Stanley, Jr. The cheers proposed to Prof. Thomson b 
Mr. Stanley at the banquet, were given by the gathering wit 
tremendous enthusiasm ; while the presence of Dr. Gray and his 
happy, off-hand speech closing the dinner will long be remembered 
as a leading event of the Buffalo Convention. 


The arrangements made by Mr. C. O. Baker, Jr., for the Elec- 
tric Special from New York on Monday proved most satisfactory. 
The train started at 11 a. m. and consisted of six cars, including 
dining and buffet smoker. The pleasure of the trip was added to 
by the performances of a mandolin band, and the taking of group 
photographs at Albany and Utica. At Albany, the Boston con- 
icked up. At 
from Buffalo, 


tingent, under the care of Mr. A. C. Shaw was 
Rochester the train was met by an advance gu 
her.ded by President Huntley. 


Never did a President of the Association devote himself more 
assiduously to the manifold duties of host, than Mr. Huntley, and 
he was most ably backed up by such men as Messrs. George Urban, 
Jr., C. Lee Abell, H. B. Oakman, F. P. Little, R. J. Getz, Daniel 
O'Day, F. V. Doty, W. G. Case, W. A. Fenn, to one and all of 
whom, as to many others, the members of the Convention are 
under many obligations for thoughtful attentions and lavish kind- 
nesses. Much credit is due to the various committees and ex- 
ecutive officers for their well-laid pane as the result of which 
everything went off without a hitch. 


ONE of the most delightful episodes of the week was the re- 
ception given on Tuesday evening by Messrs. Candee and Manson 
in the Okonite parlors, which were crowded not only by the dele. 
gates but by ladies. With a felicity that has been shown more than 
once, the hosts had provided a special form of entertainment, 
being nothing less than a series of monologues and recitations 
by the inimitable Marshall P. Wilder, who was never in better 
vein, and who kept his audience in convulsions cf laughter. 
Refreshments were provided, and several musical members assisted 
with songs and piano solos. By unanimous and overwhelming 
request, the conversazione was repeated on Wednesday evening. 


Considerable pleasure was afforded to a large number of dele- 
5 by the opportunity to visit and inspect the fine plant of the 
uffalo Street Railway Co. On Thursday afternoon a special trip 
over the road was organized by Mr. C. J. Field, of the Field Engi- 
neering Co., which did all the work on track, line and power- house, 
and three or four hours were spent most profitably. e inspection 
of the power-house was quite prolonged, as there were many points 
of interest in the original methods adopted and in the routine work 
since laid out by Mr. Littell, the manager. The power-house has 
twice been very fully described in THE ELECTRICAL ENGINEER, 
especially the fine outfit of Ball engines, Hammond engines, Edison 
generators, Babcock & Wilcox boilers, etc. 


A word of praise is due to Mr. George F. Porter, Secretary of 
the Association, for his good work. It was a matter of general 
comment that never before had the N. E. L. A. enjoyed so 
smooth-running a Convention and such complete arrangements. 
A specially good feature was the system of distributing badges. 
Hitherto it has been the custom to give out ba indiecrim in. 
ately. This time, however, the bellboys and bootblacks had to go 
without. Each company was furnished with a button badge for 
its representative, whether active or associate, and other ribbons 
were provided for visitors and extra representatives. For these 
ribbons, silver buttons were furnished at the moderate charge of 
$1, while an equal sum would also buy a badge pin for the ribbon 
of any of the ladies of the Convention. In this way, the distribu- 
tion of the badges was kept within proper bounds, yet all could 
get them who were entitled to them for their membership dues, 
or as visitors were willing to pay modestly for the distinction and 
for all the privileges that wearing the button conferred. 


— — — — 
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A full programme of business had been arranged for Wed- 
nesday afternoon, but it was wisely decided to postpone the ses- 
sion until the evening, so that the Convention might inspect the 
Niagara Aroan tunnel. A ial invitation was received 
from Mr. Rhodes, the president of the Niagara Falls Brush Co., 
and from C. B. Gaskill, president of the Niagara Power Co.; 
Messrs. Burbank and Porter, engineers of the Cataract Construc- 
tion Co., and- Rodgers and Clement, the contractors. A special 
train was kindly furnished by the N. Y. Central R.R. Co., and it was 
fully loaded by about 850 members and ladies. On arriving at 
Niagara Falls the ladies were received by Mrs. Rhodes, and after 
being driven around the Falls in carriag 


es, were entertained at her 
residence. The masculine part of the Convention devoted itself 
meantime to a very thoroug 


inspection of the 1M mile of tunnel 
already made, and then visited the Brush station, where Mr. 
Rhodes, with his wonted aig eed had prepared lunch and a 
punch bowl which showed how familiarity with a great body 
of water breeds contempt for it. Such of the members as re- 
stricted themselves to but one glass of punch also visited the 
Suspension Bridge, or coasted in a most reckless manner on the 
ice mountain below the American Fall. The train returned a 
little after five, and, as if to intensify the pleasure of the occa- 
sion, ex-President Cleveland passed through just ahead of it on 
a aber train—an opportunity that was made the occasion of 
no little cheering and handshaking. Altogether the afternoon 
was a holiday long to be remembered, and its beneficial effects 
were seen in the zeal with which the business programme was 
attacked in the evening. 


The Convention was brought to a close by a banquet given by 
the citizens of Buffalo, to the National Electric Light Association, 
on Thursday evening, at the Buffalo Board of Trade. Between 
350 and 400 gentlemen sat down to table about 8.30. The large 
hall was beautifully decorated and the effect was greatly enhanced 
by standards of small incandescent lamps, with colored shades 
and draped with smilax, placed on the several tables. The floor 
had to bespecially wired for this work, and the work was notat all 
of an easy nature, but the result was eminently creditable to F. P. 
Little & Co. who made and carried out the design. The menu 
was an excellent one, with choice wines to grace it, and it was 
printed in avery tasteful and orignal manner on heavy cards, 
with elatorate ornamentation including views of Buffalo and a 
satirical drawing of the conditions in which electric light stock- 
holders find themselves. Mr. Scatcherd, president of the Board of 
Trade, acted as toastmaster, and after a few words of welcome 
from Mr. Huntlcy, the retiring President, the following pro- 

eof s hes was gone through: ‘‘ The City of Buffalo,” 
yor C. F. Bishop; ‘‘The National Electric Light Association,” 
Hon. E. A. Armstrong; Buffalo Manufacturers” Richard K. 
Noye; ‘‘ Municipal Lighting,” C. H. Wilmerding; ‘ Buffalo Elec- 
tricity,” John G. Milburn; ‘‘ The New President,” James I. Ayer; 
«The Electrical Press, T. C. Martin; The Buffalo Press,” Mr. 
Kingsley of the irer; ‘‘ Electricity,” Prof. Elihu Thomson. 
„Our Partners in Niagara Falls,“ A. J. Corriveau; ‘‘The Dusty 
Miller of Buffalo,” 55 Jr.; and The Electrical Con- 
of Chicago,” Dr. Elisha Gray. The banquet closed about 

-15 a. m. 


CONVENTION NOTES. 


THE THOMSON-HOUSTON CARBON COMPANY were represented by 
Mr. D. T. Urquhart, who appeared to know every one and to be 
known by every one. 

J. H. BENTLY represented the Century Pottery Co., of Camden, 
N. J., and was kept busy telling the merits of his company’s pro- 
ductions as used in electrical work. 

THE BRYANT ELECTRIC COMPANY, of Bridge 
Mr. W. C. Bryant on the field again, and show 
of Bryant sockets, switches, cut-outs, etc. 

FRANK RIDLON, of Boston, was there too, and exhibited 
himself in all his imposing grandeur to his numerous friends and 
gave absolution to all who required it—and they were not few. 

THE Eco MAGNETO CLOCK COMPANY, of Boston, were repre- 
sented by Mr. C. A. White, of Boston, who demonstrated the 
value of his system of watch clocks to all interested in that branch 
of electricity. 

THE ASHTON VALVE COMPANY, of Boston, were represented 
by Mr. C. W. Houghton, of Boston, who seemed to know all the 
central station men, and explained the advantages of using Ashton 
pop safety valves. 

THE ECONOMIC ELECTRIC MANUFACTURING COMPANY, of Boston, 
were represented by Mr. Titus, who did not show any samples but 
depended chiefly on the well-known reputation of the Economic 
lamp for his text. 

THE JOHNS PRATT COMPANY, of Hartford, were represented by 
E. B. Hatch, of Hartford, who advocated strongly the use of 
Vulcabeston spools for all dynamos and motors, and for electrical 
insulation generally. 


rt, Conn., had 
their usual line 


THE ELECTRICAL ENGINEER. 


987 


THE BERNSTEIN ELECTRIO Oo., of Boston, were represented 
by Mr. C. A. Fish, who brought with him a few samples of the 
well-known Bernstein incandescent lamps, sockets and other 
specialties. 

THE STANDARD ELECTRIC TIME Co., of New Haven, Conn., 
were represented as usual by Mr. C. D. Warner, who showed a 
few samples of their clock movements, and also samples of the 
well-known Warner electric gauge. 


THE SIMPLEX ELECTRIC COMPANY, of Boston, were represented 
by Mr. J. H. Mason, of Boston, who had a few samples with him 
of the favorite Simplex wire, and his pockets full of °‘ testi- 
monials” from all over the country. 


THE SAMSON CORDAGE WORKS, of Boston, were represented by 
their treasurer, Mr. H. B. Pratt, of Boston, who induced many to 
believe ena his stay in Buffalo that the Samson cord was the 
correct thing for suspending arc lamps, and for trolley cords. 


KERITE.—The interests of Kerite were taken care of by Mr. 
F. W. Cushing, general Western agent, and Mr. Wm. H. Eckert, 
general agent. r. Eckert has been on a trip through the West, 
and spent one or two days at the Convention while returning. 


THe W. T. C. MACALLEN COMPANY, of Boston, were ably 
represented by Mr. Louis McCarthy, who showed to all interested 
samples of his insulated joint for gas and electric fixtures, a joint 
which has met with much success since its introduction a few 
months ago. 


Hart & HdEMAN, of Hartford, Conn., were well repre- 
sented by their new treasurer, Mr. A. H. Pease, who made a lar 
number of friends, and interested all in the Hart snap switch in 
various sizes. The large 60-ampere one seemod to meet with 
general favor. 


THE BENEDICT & BURNHAM MANUFACTURING COMPANY, of 
Waterbury, Conn., had as a representative, Mr. D. L. Hungerford, 
of New York, who had a few samples of their insulated wires on 
exhibition. Their new Benedict“ wire seemed to meet with 
general approbation. 

JEWELL BELTING COMPANY, of Hartford, Conn., were repre- 
sented as in past years by Mr. C. E. Newton and Mr. C. L. Tolles, 
who seemed to find an opportunity occasionally in the midst of 
their other pursuits to discourse on the merits of cutting dynamo 
belts from the centres of hides and centres only. 


THE PERKINS ELECTRIC SwitcH Company, of Hartford, were 
represented by Mr. Bunch, of Hartford, who made his maiden 
trip to an electric light convention, but went away with a pleasing 
memory of Buffalo. Incidentally, Mr. Bunch showed a few 
samples of the Perkins switch, rosette cut-out and other specialties. 


THE Boston BRAID MANUFACTURING COMPANY, of Boston, 
who manufacture a very fine quality of silk braid, exclusively 
used for the filaments of incandescent lamps, were represented by 
Mr. Paul G. Fieldler, of Boston, who had his pockets full of 
samples, which were eagerly sought by the lamp manufacturers 
Present. 


THE AMERICAN CIROULAR LOOM COMPANY, of Boston, were 
represented by their general ma r Mr. H. H. Brooks, of Boston, 
who shuwed a number of samples of the well and favorably 
known Canvas Jacket insulated wires, and also of their new in- 
terior conduit, which is also protected by the canvas jacket 
covering. 

H. B. CUTTER, of the Cutter Electrical and Manufacturing Co., 
was not wearing bracelets as was supposed by a great many, but 
was simply employing a convenient method of carrying a section 
of his new flexible metallic tubing for portables and brackets. 
Their ee double push-switch enjoyed a great deal of at- 
tention : 


THE CHAPMAN VALVE MANUFACTURING COMPANY, of Boston, 
had on the ground, their popular representative, Mr. E. L. Ross, 
who is well posted on all the steam engineering problems of the 
day. Mr. Ross says that the Chapman valve is the ideal valve for 
high pressure steam, and electric light and power plants are 
rapidly adopting it. 

THE CONSOLIDATED ELECTRIC MANUFACTURING COMPANY, of 
Boston, were represented by their well-known general manager, 
Mr. C. E. Bibber, who showed a few samples of their well-known 
ee such as sockets, jack-knife switches, rosettes, etc., etc. 

Bibber also gave away a very neat little card counter, which 
was highly appreciated. 

THE BEACON VACUUM PUMP AND ELECTRICAL COMPANY, of 
Boston, were fortunate in securing a space in the hall of the hotel, 
and the indefatigable Mr. S. S. Sherman, of Boston, soon had a 
number of the Beacon lamps from 16 to 150 c. p., all brilliantly 
illuminated. The Beacon Company are young, but they made a 
‘* strike ” at the Buffalo Convention. 


THE GOULD & WATSON Company, of Boston, were well rep- 
resented at the Convention, and showed samples of their new 
waterproof sockets made to fit either Thomson-Houston, Edison 
or Westinghouse base. Mr. E. P. serge who had charge of the 
exhibit, showed also a few samples of the new Whitney voltmeter 
and ammeter, for which they are sole selling agents. 
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MrR. A. L. IDE, of Ide engine fame, was at the Convention. 

Mr. A. H. BAUER, of the Pullman Palace Car Co., was on the 
ground. 

Mr. Gro. E. FISHER, of the Commercial Electric Co., of 
Detroit, was there. 

Mr. E. RUBEL, manager of the St. Louis Electrical and Supply 
Co., was in attendance. 

CHAS. E. JONES, of Jones Bros., Cincinnati, was on hand. He 
will also be at St. Louis. 

Mr. W. A. FENN looked after the interests of the American 
Electric Supply Co., of Buffalo. 

JOHN A. ROEBLING’s Sons Co. was well represented by Mr. H. 
L. Shippy and Mr. F. H. Sparling: 

MR. FRANK DE RONDE represented the interests of the Standard 
Paint Co. in an unusually genial manner. 

Mr. W. J. ASHTON, of the Dayton Fan and Motor Co., of Day- 
ton, O., was present through the Convention. 

Mr. A. B. Laurence, of the Shultz Belting Co., was well fur- 
nished with samples of the famous Shultz belt. 

THE JENNEY ELECTRIC Motor Co., of Indianapolis, were repre- 
sented by Mr. Chas. D. Jenney at the Convention. | 

Mr. CHas. RODMAN, of the Globe Carbon Co., of Ravenna, O., 
was here and there and everywhere during the Convention. 

Mr. CHAPMAN, of the Akron Electrical Mfg. Co., was present 
during the Convention telling about the apparatus he manufact- 
ures, 

Mr. F. P. LITTLE, of Buffalo, was around all the time. He 
was able to show a number of fine plants installed by his com- 
pany. 

Mr. H. K. GILMAN, manager of the Great Western Electric 
Supply Co., put in an appearance and was warmly welcomed on 
all sides. 

Mr. W. D. GRAvzs represented the W. D. Graves Electrical 
Manufacturing Co., of Cleveland, which is building a low-tension 
arc lamp. 

THE EUREKA TEMPERED COPPER Co. made a fine exhibit of 
their tempered copper specialties and were represented by Mr. N. 
S. Possons. 

Mr. W. B. ROBERTS, general manager of the Rockford Electric 
Mfg. Co., of Rockford, Ill., was present and looked after the in- 
terests of his company. 

Mr. CHAS. E. BIBBER, general manager of Consolidated Electric 
Mfg. Co. of Boston, was at the Convention and made things 
hum for his company. 

Mr. GEO. H. MEEKER, tte manager of the N. Y. Insulated 
Wire Co. was in attendance and Grimshaw and Vulca duct were 
right in it all the time. 


MR. B. F. MILES, of the National Carbon Com 
his usual hearty welcome. He has a host of frien 
buns are always in demand. 


Pass & SEYMOUR showed a fine assortment of their vitrified 
china specialties and several of their representatives were on the 
ground doing the honors. 


Mr. FRED. V. Dory, general manager of the Aluminum Carbon 
Co., of Buffalo, was around all the time looking after the wants 
of central station men for his carbons. 


‘‘ AJAX” Van Nuis had the combination but kindly distributed 
the key to all desirous of securing protection“ from it. Test 
it in a genuine electric storm and be convinced. 


THE DETROIT Morok Co. were ably represented by Mr. Van 
Court and Mr. Armour, who made a very elaborate exhibit of 
their motors and generators, rheostats and switches. 


Mr. R. N. LOVELL, of the Lovell Mfg. Co., of Erie, Pa., was 
present. He did not bring a motor, however, as customers are 
taking them faster then his shop can turn them out. 


Mr. W. B. CLEVELAND, of the Forest City Electric Works, 
Geneva, O., attended the Convention and explained the advan- 
tages or his specialties for lighting and railway work. 

Mr. A. P. SEYMOUR, of Pass & Seymour, Syracuse, joined the 
electric special contingent at Syracuse, and was at all times willing 
to be consulted regarding the specialties of his company. 

THE INDIANA RUBBER AND INSULATED WIRE Co., of Jonesboro, 
Ind., were looked out for by Mr. Butler, who hau some fine 
sample cases of the company’s Paranite wires and cables. 


THE SECURITY PORCELAIN INSULATOR was one of the novelties, 
and Mr. A.S. Brown was very successful in getting rid of a trunk- 
ful of samples. The insulator claimed a great deal of attention. 


THE KEYSTONE ELECTRIC Co., of Erie, showed their reversible 
motors, and the attention they attracted was very noticeable. Mr. 
C. J. Sturgeon was on hand to explain the mysteries of the only 
instantaneously reversible motor that operates with a special 
switch and entirely without rheostats of any kind. 


y, received 
, and his car- 


THE ELECTRICAL ENGINEER. 


[March 2, 1899. 


THE FALLS RIVET AND MACHINE Co., of Cuyahoga Falls, O., 
distributed a handsome circular list of some of their power trans- 
mission plants. Mr. E. L. Babcock, president of the Co., was in 
attendance. 


Mr. HENRY B. OAKMAN, of the Buffalo office of the Edison 
General, made a most striking exhibit in their handsome store, 
and had a large bottle of ink ready for his many friends and cor- 
respondents. 


THE OKONITE COMPANY occupied parlors E and C of the Iro- 
uois and were ably represented by Captain Candee, Col. Geo. T. 
anson and their local agents, Messrs. Morse & Eames, of the 

Buffalo Engineering Co. 


Mr. W. D. PACKARD, of the New York and Ohio Co., was 

5 to tell all about Packard perfected incandescent lamps. 

© was quite satisfled with a little record of tests he found posted 
up in the Niagara Falls Brush station. 


CoL. J. H. SHay, of the Munson Belting Co., was right on the 
spot, as he anaye is at Conventions, and held up his end in his 
usual accomplished fashion. He is the only man in the world 
who has ever caned a whole Convention. 


THE OTIS Bros. ELECTRIC ELEVATOR Co. were on hand with 
one of their new electric pumps, an exceedingly ingenious piece 
of machinery. It was operated by a one-half horse power Crocker- 
Wheeler motor. Mr. A. E. Hall explained its merits. 


THE HILL CLUTCH WoRKS, of Cleveland, had their Mr. S. S. Leon- 
ard, on the ground with some very handsome photographs of their 
clutches and transmission machinery in the Brush station. Mr. 
TA DANa chartered a bus and took all those interested to see the 

ant. 
E THE MITCHELL-BRANT COPPER CO., of Erie, Pa., were repre- 
sented by Mr. A. L. Daniels who exhibited a number of tempered 
copper commutator segments. They manufacture a segment 
exactly to angle guage, guaranteed ‘pure copper and of a quality 
and workmanship to satisfy the most critical. 


THE NEW YORK INSULATED WIRE Co. had an Al delegation of 
representatives. George Meeker, who has been in charge of the 

estern business since the opening of their branch in Chicago, 
was there, and all were g to see him. J. W. Godfrey was 
there, of course, and all well remembered Gus. Noll and C. A. 
Place, as being present, 


THE Eppy ELECTRIC MANUFACTURING COMPANY, of Windsor, 
Conn., were represented by Mr. A. D. Newton and Mr. M. E. 
Baird, and circulated around amongst their innumerable friends 
in theirown happy way. They say that they never uire to 
bring samples of their motor now-a-days; it is too well nown, 
aah ides there are any quantity of them in every city you can 
go to. 

CLAFLIN & KIMBALL, of Boston, who are now the sole selling 
agents for the Mather Electric Company of Manchester, Conn., 
and the Perkins Electric Lamp Company also of Manchester, 
Conn., were represented by Mr. Charles J. Hill, who seemed to 
impress the Convention with the fact that the Perkins lamp was 
a good one, and that the Mather dynamo would now be more 
popular than ever. 


THE ELECTRIC POLE SWITCH COMPANY, of 86 Niagara street, 
Buffalo, showed a very novel arc light poje switch. The wires 
are attached to a separate and stationary base; the trimmer draws 
the lamp toward him preparatory to trimming, and the instant the 
lamp leaves the base or switch all connections are severed, and 
danger thereby averted. When the lamp is pushed back into po- 
sition, the connection is again made almost automatically. 


Mr. GEORGE CUTTER, of Chicago, was around talking the 
merits of a new lamp-hour recorder, of which he has sold 100 toa 
single station, and he has now ready for the market some 500, 
which will probably disappear very rapidly. This recorder is 
adapted for either continuous or alternating currents, and also 
for arc lamps, which is somewhat of a new feature, so that a 
man can have his arc lamps on tap and use them just as he de- 
sires. 

THE ELECTRICAL APPLIANCE COMPANY, of Chicago were repre- 
sented by their president Mr. W. W. Low who had his pockets 
full of Paranite wire, swinging ball lightning arresters, and their 
other specialties. Mr. Low also made arrangements to handle 
several new specialties of general utility and from which he ex- 
pects a large sale amongst the central stations of the West. He 
also exhibited New England and Acme switches and several other 
new and valuable devices. i 


Mr. J. D. MCINTYRE took excellent care of the interests of the 
Electric Engineering and Supply Co., of Syracuse, showing a num- 
ber of their popular specialties. Noticeable among these was 
their new incandescent locking switch, also a speci ly designed 
porce an tube for use in running wires through partitions, etc. 

he locking switch is designed for use in hotels, theatres and 
public places generally where ordinary switches are used by the - 
crowds as an object of amusement rather than the use for which 
433 a intended. The attendant has his key and uses it when 
esired. 
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_ Pror. R. O. HEINRICH was untiring in his efforts to entertain 
his many friends and the friends of the Weston Electrical In- 
strument Company. | 


F. P. LITTLE & Co., at their store, 141 E. Seneca St., showed 
some of the Crocker-Wheeler motors. The motor company was 
represented by Dr. S. S. Wheeler. 


PARTRIOK & CARTER CO.—The interests of Partrick & Carter 
were well taken care of by Mr. E. Ward Wilkins. They gave out 
a very neat little memorandum book. 


THE FINDLEY Mast ARM manufactured b 
5 ana Supply Co. was shown and its g 
by Mr. Findley at 270 Iroquois Hotel. 


CAPTAIN WILLIAM BROPHY, of the Fire Underwriters’ Union, 
was circulating around the Iroquois Hotel, renewing all his old 
friendships and forming many new ones. l 


THOMSON RECORDING WATT METERS were exhibited at the 
Iroquois in Parlor 62. No little interest centered there as was 
evidenced by the number of delegates and visitors wearing seals 
which were attached to all who visited this exhibit. 


Mr. J. K. MARTIN represented Jas. J. Murray & Co., of Phila- 
delphia, and it was a pleasure to see him entertaining the numer- 
ous Visitors at his parlor where he showed a very handsome line 
of arc and incandescent globes in rich cut and flint glass. 


Mr. ELIAS E. Riks, president of the Ries Electric Specialty 
Co., of Baltimore, was there with his ingenious regulating socket. 
Tne wonderful success of this novel socket in the six months just 
passed is too well known to necessitate any recapitulation. 


Mr. RICHARD R. WHITHEAD, vice-president and treasurer of 
the Crescent Insulated Wire and Cable Company was there in the 
interests of, and took every opportunity to extol the merits of, his 
company’s wires. This was Mr. Whithead's first Convention and 
he certainly made a host of friends. 


THE AMERICAN ELECTRIC WORKS, of Providence, R. I., were 
represented as usual by Mr. P. C. Ackerman of New York, who 
appeared to enjoy himself in his customary happy way, and suc- 
ceeded in interesting all in his samples of electric light wires and 
cables and all the other products of the large factory 1n Providence. 


THE UNION ELECTRIC MANUFACTURING COMPANY of Bridgeport, 
Conn., were represented by Mr. J. M. Orford, of that city. Mr. 
Orford always goes provided with a socket in his pocket, and was 
ready to prove conclusively to one and all that the Union socket 
was one of those things, that only the best were worth having, and 
that he had the best. 


THE STANLEY ELECTRIC Co. of Pittsfield, Mass., were well 
represented by Mr. Stanley and Mr. H. Hine, the former taking 
an active part in the discussions while the latter devoted himself 
to the pressing business matters of the hour, a great many of the 
delegates desiring to get particulars as to the Stanley converters, 
alternating current motors, etc. 


Mr. C. P. COREY, treasurer and general manager of the Elec- 
tric Construction and Supply Co., was here, there and every- 
where, and it is needless to say that the Ward Lamp” interests 
received all the attention required. Mr. Corey made a beautiful 
exhibit of their photo-engraving lamp and their search-light, 
both operating on 110-volt circuit. 


THE NATIONAL INDIA RUBBER COMPANY of Bristol, R. I., who 
have within the past year commenced the manufacture of high- 
grade insulated wires and cables, were ably represented by the 
manager of thc ir electrical department, Mr. F. S. Minott, of Bristol. 
This was Mr. Minott’s first visit to an electric light Convention, 
but he soon made numbers of friends and interested many in the 
excellent quality of his samples. 


THE ELECTRIC SECRET SERVICE Co. were represented by Mr. 
C. P. MacKie, Mr. Robt. MacKie and Mr. S. S. Bogart. They 
showed their individual motor and arc light cut-out, the working 
of which seems almost miraculous as they were able to demon- 
strate the possibility of cutting around any number of lights and 
cutting in or out at will any particular light desired. This cer- 
tainly novel device must be seen to be appreciated. 


C. S. KNOWLES, of Boston, who are large dealers in the finest 
quality of porcelain goods for all electrical purposes, had a very 
pretty line of samples in the care of their Mr. Bell, of Boston. 
Mr. Bell showed some very interesting samples of his goods to 
many of those present, and seemed to make a very favorable 
impression. Mr. Knowles, besides dealing in porcelain goods, has 
a Lumber of other articles equally interesting to the electric 
public. 

Utica ELECTRIC Mra. & SUPPLY Co.—A great deal of interest 
was centered around Room 270, where a genial delegation rep- 
resented the Utica Electric Mfg. & Supply Co. This company are 
just introducing some very novel specialties, so much so in fact 
that they must be seen to be appreciated. Mr. Brayton, Mr. 
Bossart and Mr. Findley did the honors, A full description of a 
most ingenious type of lightning arrester and quick-breaking and 
absolute- locking switch is impossible at this writing. They issue 
alana however that explain fully the workings of their 

evices. 


the Utica Electric 
qualities explained 
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KNUDSON-CUTTRISS WIRE Co.—The new K. C. wire made by 
this company of the Drexel Building, New York City, was ex- 
hibited in Room 104 of the Iroquois Hotel. While the Convention 
remained in session, two large coils were kept submerged in 
water with 110-volt current passing through it, but not the slightest 
leakage was shown. As this wire is of the fibre class, with no 
rubber or gutta-percha in the material used for insulation, this 
test excited & much attention and interest among wire men. 


Inventors’ Record. 


CLASSIFIED DIGEST OF ELECTRICAL PATENTS 
ISSUED FEBRUARY 16, 1892. 


Accumulators :-- : 
Storage Battery, C. P. Elieson, 469,129. Filed June 4, 1891. 
Employs electrodes built up of a series of corrugated envelopes. 
Alarms and Signals :— 
1 for Electric Railway Systems, F. A. Cheney, 468,787. Filed Sept. 10, 


123 ‘system of 75 Me block sgons w electric Pg de F. H. B 
eans for Indica Discharge m or in oppers, F. H. Briggs, 
468,970. Filed Apr. 20, 1891. i 
Conductors, Conduits and Insulators :— : 
Electrical Conduit, E. T. Greenfield, 409,208. Filed May 18, 1891. 
Claim 7 follows : 
'A conduit tube consisting of two tubes of insulating material completely 
surrounded by a metallic sleeve which joins them together. 


Distribution 


System of Distribution of Electrical Heating Currents, G. D. Burton, 
468.988 led May 14, 1801 


Has for its object to distribute heating currents of different volumes for 
forging, etc. 
Dynamos and Motors: — 


e ee for Electric Motors and Dynamos, T. A. Edison, 468,980. 
pr. ; 
Consists in an arrangement with bridges of high resistance between the 
commutator bars. 
199 5 Magnet for Dynamos and Motors, R. Lundell, 468,958. Filed June 6, 


1. 
A multipolar motor occupying small space and efficient and of low speed. 
55 Jor Dynamo. Electric Machines, M. Deprez, 469,080 Filed Dec. 7, 


An armature coil constructed in separate sections which may be slipped 
on aud off without disturbing each other. 
Pima mo- Electric Machine or Motor, H. M. Byllesby, 469,193. Filed June 8, 


A dynamo or motor having concentric field m 
journaled in suitable bearings and free to rotate. 


Galvanic and Thermo-Electric Batteries :— 


Electrolytic Cell, E. A. Le Sueur, 468,880. Filed June 6, 1891. 

Kiro ie Solution for Galvanic Batteries, S. Miller, 468,887. Filed Oct. 
An electrolyte consisting of nitrate of soda, bichromate of potash, chloride 

of sodium and sulphuric or hydrochloric acid, or both. 

Lamps and Appurtenances :— 

Electric- Arc Lamp, R. S. Dobbie, 460,041. Filed Oct. 23, 1890, 
Has for ite object to produce asmooth and even feed and also to auto- 

matically re-form the arc when broken. 

a ing Device for Electric Lamps, J. J. Renehan, 468,048. Filed Jan. 
'A yard arm for arc lights. 


Electric Seurch- Light, N. Weeks, Jr., 469,050. Filed June 4, 1891. 
Electric- Arc tamp, H. Sawyer, 469,093. Filed Feb. 24, 1891. 
An arc lamp automatic in its action carrying sa number of carbons and 
supplying them to the holders when required. 
Miscellaneous :— 
Magnetic Lock, A E. Kintner, 468,807. Filed Sept. 3, 1891. 


Electric Elevator, R. C. Smith, 468,903. Filed Aug. 28, 1891. 
Electric Brake Mechanism for Elevators, C. E. Moore, 468,917. Filed Nov. 4, 


1891. 

„„ For giving Electric Shocks, J. Mason, 468,955. Filed 
ar. 14, 1891. 

Electric Curling-Iron, A. F. Godefroy, 469, 135. Filed June 26, 1891. 

Hlectric Letter Box, C. A. Pinkham, 469,181. Filed July 3, 1991. 


Railways and Appliances :— 

Trolley for Electric Cars, J. W. Beebe, 468,779. Filed Mar. 10, 1891. 

Has for its object the diminution of friction, the prevention of loss of 
force resulting from an accumulation of ice on the wire and the mainte- 
nance of a coustaut contact. 
mun 185 Connection for Electric Railways, R. M. Hunter, 468.912. Filed 

eb. 17, 1886. 

Electriciluy Propelled Car, H. E. Dey, 468,948. Filed July 14, 1891. 
A system of gearing consisting of two rotary umps, 5925 oa the arma. 
pipes. 
Converter System for Electric Railways, T. A. inou, 468,949. Filed 
March 8, 1887. 

Has for its object to overcome the loss from leakage on the contact con- 
ductors of electric railways. 

e F. J. Sprague and P. F. O'Shaughnessy, 468,959. Filed 
an. : 

Has for its object an arrangement of the switch plate in a trolley system 
such that the contact device will be readily guided to its proper outlet. 


Switches and Cut-Outs:— 
Multiple Switchboard, W. Moseley, 468,818. Filed Dec. 26, 1888. 
An arrangement whereby, when a line is once connected at one board, the 
fact of such connection is made known automatically at other boards. 
Electric Cu’-Out, V. A. Thomas, 469,220. Filed May 15, 1891. 


Telephones and Apparatus:— 
aephons Transmitter, E. A. and T. Grissinger, 469,08. Filed Sept. 16, 


1891. 

Clalm 1 follows: l 

In a telephone transmitter a diaphragm consisting of a film of suitable 
material enclosed by a substantially homogeneous strongiy coherent body of 
car 


ets and armature, both 
e one within the other, 


ture snaft and the other on the driven axle connected b 


240 THE ELECTRICAL ENGINEER. 


TRADE NOTES AND NOVELTIES 
AND MECHANICAL DEPARTMENT. 


The Buffalo Convention was a good advertising 
medium, bat the technical journals are better. 


THE “AMERICAN” HIGH-SPEED ENGINE FOR 
ELECTRIC LIGHTING. 


THE direct connection of the steam engine with the dynamo 
presents such well-recognized advantages that they require no 
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steam jacket. Radiation from the steam shest is prevented by by 
outer jacket. The cylinder hasa circular opening through whi 
projects the piston stem F. This opening admits steam ses BE 
the back of the piston, its area being so proportioned as to ce 
the pressure of steam in the compartments at the face of the pis- 
ton, thereby preventing friction between the piston and cylinder. 
The space between the piston and cylinder head is divided into 
four compartments by partition blades, 5 and 6, Fig. 2, one of 
which is shown in detail in Fig. 3. These blades have a pivot 
connection with the cylinder head, shown in Fig 2, which 
allows them to accommodate the movgments of the piston. The 
sides of the blades radiate from the Centre of motion, and wear 
between them and their bearings against the piston is taken up 
automatically by a spring advancing them toward the follower 
in, 18, Fig. 2. The latter is hollow, and connects the exhaust 
chest with the valve chamber in the piston, and also furnishes an 


further elaboration, but it is evident that with a reciprocating 
engine the speed is limited. To overcome this draw ° 
Elmer Stillman Smith has designed a novel type of engine which 
is now being built in a variety of sizes by the American Engine 
Co., of Bound Brook, N. J. 
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Fig. 1.— AMERICAN” HIGH-SPEED ENGINE COUPLED DIRECT TO DYNAMO. 


ab utment for packing strips in the ends of the blades. The oppo 
site ends of the blades have packing strips also, to prevent leak 
age of steam from one compartment to another. 

The crank disk and shaft are supported in frictionless roller 
bearings, as shown in Fig. 2, which work in steel bushings in the 
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Fid. 2.—MECHANISM OF ‘‘ AMERICAN” HIGH-SPEED ENGINE. 


_ The general appearance of the engine connected to a dynamo 
is shown in Fig. 1. Although the engine has no dead centres, it 
is not a rotary engine in the true sense of the word. This will be 
recognized by an inspection of Fig. 2, which shows the outer parts 
of the engine in transparenc and the working parts in full fines: 
In the same engraving, a is the steam chest, B the exhaust chest, € 
the live steam pipe and D the exhaust pipe. The cylinder is bolted 
to the bed, and projects into the steam chest, which gives it a live 


bed plate castings, the wear on the shaft being taken by steel 
sleeves. The piston stem bearing in the crank.disk is of the same 
construction. All these parts are hardened and ground true. 

The main and cut-off valves are shown in Figs. 4 and 5, and a 
section through both is shvwn in Fig. 6. ey are located 
inside the piston, and bear against the follower pin, 18, Fig. 2, 
describing a circle at each revolution, together with the piston 
stem and crank disc, about the axis of the shaft, the radius of the 
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circle decreasing towards the follower pin. The main valve 
also turns on its axis, being rigidly connected to the spherical 
bushing (48, Fig. 2), which is connected to the crank disc by a 


Figs. 8, 4, 5 AND 6. 


screw. This valve controls the admission of steam to the steam 
compartments, and also the exhaust. The cut-off valve controls the 
time of closing the steam port. Its stem extends through the 
main valve stem to the back of the crank disc, where it connects 
with the governor weight by steel rods q and carrier plate R, Fig. 
7, the end of the stem being shown at n. Steam is admitted from 
the steam chest through the apertures shown in the piston stem 
F, Fig. 2, to the inside of the main and cut-off valves, at g, Fig. 
6; thence, in the course indicated by the arrow, through & pas- 
sage in the piston, shown above and to the right of 5 in Fig. 2, 
into one of the compartments, where it forces the piston sway 
from the cylinder head. When the action of the cut-off valve 
shuts off the steam, the stroke is completed by expansion. As the 
valves revolve, the port of this compartment is put in communi- 
cation with the exhaust port of the valves, and the exhaust passes 
out as indicated 0 e lower arrow in Fig. 6, through the hollow 
follower pin 18, Fig. 2, to the exhaust chamber B and pipe D. 


There is a diagonal partition in the cut-off valve, shown in Fig. 
6, which separates the live steam from the exhaust. In the man- 
ner described, steam is admitted to one compartment after another 
until the stroke of revolution of the shaft is completed, the time 
of closing the steam port being controlled automatically by the 
governor so as to maintain a uniform speed under varying loads 
of pressures. The construction of the governor is clearly shown 
in ig. 7. The main valve controls the admission and exhaust, 
which remain constant. The engine can be governed so as to run 
easily at any speed desired, up to a thousand revolutions per 
minute or more, the spherical segment which acts as a piston 
being so balanced as to insure smooth running and noiselessness. 
All moving except one bearing are lubricated with steam. 
The engine is compact and self-contained, taking up little room 
in proportion to power developed. It will work as well vertically 
as horizontally, and it may be hung overhead if desired, so as to 
be coupled directly to the main shaft. It may also be coupled 
to dynamos, circular saws, fans, blowers, etc. For marine use, 
elevators, etc., it is provided with reversing gear, and where a 
high degree of economy is desired, it is compounded. 
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THE CYCLONE ELECTRIC FAN. 


THE accompanying illustration shows a novel style of fan de- 
signed by The La Boiteaux Electric Motor and Fan Co., of 876 

alnut St., Cincinnati, O. The chief peculiarity of these fans lies 
in their oscillating or rotary motion, by means of which the cool- 
ing current of air is eq ly distributed in all parts of a room. 
They are claimed to be entirely noiseless, and are especially adapted 
to large rooms used by man rsons ; the rotary fan being most 
suitable for offices, etc., while the oscillating arrangement has 
been found most convenient in hotel corridors, saloons, etc. Here 
the fan is placed upon the bar, or on a b et on the wall, and 
moves slowly from side to side in a semicircle. 

The rotary fan rests upon an enameled iron . While 
in motion, the motor and fan both revolve on their base at the 
slow speed of ten revolutions per minute, while the speed of 
the fan is 2,000 revolutions per minute. The double motion 


THE CYCLONE ELECTRIC FAN. 


produces a cool wave of air, the effect of which can be readily felt 
at a distance of ten yards from the motor in all directions. 

These devices are made in two sizes and can be attached to the 
ordinary incandescent circuit. 


THE NEW DUPLEX ARC GENERATOR. 


_ THE new arc generator built by the Duplex Electric Co., 
Limited, of Corry, Pa., possesses many of the general character- 
istics of their incandescent generators as will be seen by the 


cl 
THE New DUPLEX ARC GENERATOR. 


illustration, which shows their 1,350 volt dynamo. It is of good 
design and simple in construction. This dynamo is a cool run- 
ning, highly efficient series machine, and has an armature of the 
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closed coil with 16 to 24 coils according to size, made so that 
any coil may be removed without interfering with the rest. The 
armature core is of the Gramme ring type, is constructed with 
special reference to perfect ventilation, and to prevent short 
circuiting. l 

The commutator is of hardened copper, thoroughly insulated 
with mica ; in fact mica and wood are the principal insulators 
used throughout the generators. 

The armature shaft is of best Bessemer steel and runs in care- 
fully fitted phosphor bronze bushed boxes swiveled to insure 
alignment. They are made with wide fitted oil cups or self-oiling 
bearing to suit the purchaser. A hot bearing on these machines 
is unknown where ordinary care is used. 

There are no rheostats or resistance coils used on this com- 


pany’s arc dynamo or on the incandescent generator, the regula- 


tion being accomplished on the arc dynamo by changing the 

ition of the brushes on the commutator. When so ordered it 
is fitted with a simply constructed automatic regulator, which is 
sensitive to the slightest change of load and acts quickly and 
quietly by changing the position of the brushes. 

This generator was designed by W. E. Cady, the electrician of 
the company, who has had a large experience in arc lighting 
machinery. 

Every generator is thoroughly tested to its full load before 
leaving the factory, and they are made in any size ranging from 
5 to 80 lights in 1,200 and 2,000 c. p. type. 


N. I. R. SEAMLESS INSULATION. 


THE wires and cables manufactured by the National India 
Rubber Co., of Bristol, R. I., are now so well known and ap- 
preciated by the trade that this company is building a new plant 
which will increase its capacity four times. 

Twenty-five years of experience with india rubber has given 
the company a thorough and minute knowledge of the manipu- 
lation of rubber in all its branches, and its application as insula- 
tion for electric wires is no new thing with them, for 18 years 
ago they applied rubber covering to wires for their own use, 
which wires are in use to-day with unimpaired insulation. 

For a number of years Col. A. C. Eddy and other officers of 
the company have been experimenting with rubber insulation in 
conjunction with electrical experts, in the endeavor to produce a 
superior insulating covering. 

The Massachusetts Electrical Engineering Co., of Boston, has 
been associated in these later tests. which have proved that only 
the best and most carefully-prepared rubber compound will make 
a good and lasting iusulation. The N. I. R. insulation possesses 
high insulating qualities, and is claimed to be less susceptible to 
the destructive influences of heat, cold, moisture and gases than 
that used by other companies. 

Pure e copper and fine para rubber are used. The rubber 
covering is first pressed around the wire in a semi-plastic form, 
making a seamless covering, considered an important advantage 
over insulation having a seam on one or both sides. 

It is then wound with rubber tape and covered with a braided 
weatherproof outer envelo The whole insulation is then vul- 
canized. The wire is made with a black finish, or with a white 
fire-proof finish as desired. 

Telephone and telegraph wires, switch cords, electric light and 
underground lead-covered cables are made in all the sizes called 
for, with a standard insulation resistance of 1,000 megohms per 
mile 

A large quantity of their lead-covered electric light cables are 
in use in the New York city subways. 

Mr. Samuel P. Colt is president of the National India Rubber 
Company, and Mr. F. S. Minott is manager of the wire depart- 
ment. 


THE HEISLER ELECTRIC COMPANY. 


TE plant erected by the Heisler Electric Company, for the 
corporation of West Toronto Junction, Ont., Can., has been 
inspected and formally accepted by the town authorities. Mr. J. 
J. Wright speaks in the following terms of the installation, which 
certainly is an excellent endorsement of the work done by the 
Heisler Company :— 

“ I bare examined the plant installed by the Heisler Electric Company, and 
I find the work done in a t cn se and workmanlike manner. The quality of 
the material used is good, the poles are of extra quality and well put up; in fact, 
the outside work reflects great credit on the men having had it in charge. The 
dynamo is well installed on a solid aud durable foundation. and when examined 
by me was in thorough and satisfactory working order. The workmanship on 
the regulator is particularly admirable, and on trial performed its work well, 
keep‘ng the current in both circuits perfectly even. The whole installation I con- 
sider first-class ; in fact, it is a pleasure to be called in to pass judgment on work 
of this character.” 

(Signed) 


Toronto, Feb. 8th, 1892. 

The Heisler Company also report the sale of a plant at Con- 
stantine, Mich., made through their agents, Messrs. Rheubottom 
& Bond, of Union City, who are doing excellent work in their 
territory, and are meeting with deserved success. 


J. J. WROHT, Inspector. 
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FRINK REFLECTORS. 


In a letter to Mr. I. P. Frink, dated Columbus, O., of Jan. 6, 
1892, Prof. B. F. Thomas, of the University, writes: The light- 
ing of the Senate and House 5 rooms by electricity is 
giving most excellent satisfaction, and the reflectors furnished by 
you are much admired.” 


THE MESTON VOLTMETER SWITCH. 


_ Fic. 1 is a prospective view of the apparatus, and Fig. 2 a 
diagram of the connections of the Meston voltmeter which is 


being manufactured by the Emerson Electric Mfg. Co. of St. Louis. 
The novel features consist in an’improved form of self-adjust- 
able contacts by means of which the connections are made with 
absolute certainty. The contact points are imbedded in the slate, 
so that their contact faces are flush with the slate. This arrange- 
ment avoids the possibility of short circuit. The connections are 
made by means of the brass studs which extend through the 


Volt . meter 


Dynamos. 
Fia. 2. 


board, all connections being made at the back of the board. The 
switch is finely finished and elegantly designed, and is being well 
received by their customers. 


Departmental items of Electric Light, Electric 
Railways, Electric Power, Telegraph, Telephone, 
New Hotels, New Buildings, Apparatus Wanted, 
Miscellaneous, etc., will be found in the advertising 
Pages. 
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THE TESLA MULTIPHASE CURRENT MOTORS. 
BY 


N 


HE prominence which has been given to power 
transmission by multiphase currents in the 
experiments between Frankfort and Lauffen, 
seems to have led to the impression, even 
among those otherwise well informed, that 
this was the first example of this method of transmission. 
It may therefore be well to put on record the fact that in 
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The generators for these motors are of the Westing- 
house multipolar type with toothed, drum armatures 
wound to give currents of sixty or ninety degrees differ- 
ence of phase. Thess machines, one type of which is 
shown in Fig. 1, are built either entirely self-exciting and 
self-regulating or separately-exciting and self-regulating. 
The machine shown is designed for 60 kilowatt capacity. 

The motors are constructed with internal poles and 
grooved armatures. The larger motors have armatures 
with three collecting rings, and the fields are excited with 
direct current. The smaller ones have armatures wound 
with coils closed upon themselves, doing away with all 
collecting rings and commutators. The engraving Fig. 2, 
shows a 10 b. p. Tesla motor and Fig. 3 exhibits the arma- 
ture removed from the enclosing field magnets. These 
multiphase motors are built in sizes of from 1 to 1,000 h. p. 
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Fic. 4.—THREE-PHASE 1, 000 H. P. TESLA ALTERNATING MOTOR. 


this country multiphase motors manufactured by the West- 
inghouse Co. have been in successful commercial opera- 
tion for several years, and a three-phase power plant has 
been in daily service in the shops of the Westinghouse Co. 
at Pittsburgh for some time past, driving the shafting and 
machinery of the winding department. 

As is well known, Mr. Nikola Tesla is the inventor of 
the multiphase motor, and his patents in this country are 
controlled by the Westinghouse Electric & Manufacturing 
Company, who have been quietly standardizing the dif- 
ferent sizes and have, within the last year or two, placed a 
large number of them in service. 


A 1,000 h. p. three-phase generator or motor, for the 
same machine can be made either as a motor or generator, 
is shown in the engraving Fig. 4 and when run as a gen- 
erator will give 150 amperes at 5,000 volts. In mechan- 
ical design this machine is similar to the multipolar direct 
current railway generators built by the Westinghouse Com- 
pany. The armature is of the drum type with slots for 
the wire and is without bands. 

With the Tesla multiphase system the power can be 
subdivided to any extent for motor or lighting purposes, 
and high pressures may be employed which can be reduced 
to whatever voltage is desired, The multiphase motors 
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start under load, and run at constant speed. The smaller 
ones are made entirely alternating, and the larger ones are 
self-exciting after reaching synchronism. 

As the starting torque with the Tesla multiphase motors 
is comparable with shunt wound direct current machines, 
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Fia. 1.— GENERATOR FOR OPERATING TESLA ALTERNATING MOTOR. 


they may be applied in every case where direct current 
shunt wound motors can be used. At starting, the direct 
current motors require dead resistance in series, which 
means considerable loss, but the alternating current motor 
has inductive resistance, and therefore the loss at starting 
is much less. Multiphase motors can be used for operating 
mines, factories, and street railways, and the generating 
station may be located wherever most convenient for ob- 
taining the best results, andif the pressure is not over 5,000 
volts, the motors may be supplied direct from the mains, 
The Tesla motor has a great advantage over other types of 


motors in that it requires no commutator, and consequently 
is sparkless. The motor may be boxed up, and kept free 
from dust and Woite and high pressures can be employed 
successfully. No starting resistance is required and the 
motor is small and compact, and requires no attention. 
Tests made at the Westinghouse Co.’s works demonstrate 
that the Tesla motors are fully as efficient as the best direct 
current motors, 
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I mave had several requests, particularly from electrical 
people, to revise my papar on the “ Cost of Steam Power,” 
published in Vol. XII, Transactions of the American 
Society of Civil Engineers, (November, 1883), to corre- 
spond to conditions as they exist at present. I have con- 
cluded to make a comparison of the relative cost of power 
in engines of different kinds, using a 500 h. p. unit in each 


case, reckoned as effective on a shaft running at 200 to 


350 revolutions per minute, such, for instance, as the main 
shaft of a high speed engine or the jack shaft of a low speed 
engine. 

I would not propose to discuss at this time the difference 
in the cost of producing different quantities of power or to 
go into the capitalized value of steam power as in the 
former case, but simply compare the relative costs of the 
power when the interest on the cost of different types of 
steam machinery is balanced against the economical results 
due to such differences in type, considering also different 
prices for fuel and the conditions as to continuous or oc- 
casional use, 

To accomplish this, I must have approximately the cost 
at which 540 to 550 indicated horse power steam plants of 
different kinds can be erected in connection with, say, two 
or more similar units in the same station with prices ruling 
as at present, and I will be greatly obliged to engine 
manufacturers if they will send to me at their early con- 
venience the following information duplicated for each 
type of engine which they regularly manufacture, such, for 
instance, in a general way, as simple engines, condensing 
or non-condensing, fast or slow speed ; compound engines, 
condensing or non-condensing, fast or slow speed ; and 
triple compound engines, condensing or non-condensing, 
fast or slow speed. 

1. Ruling price for 500 h. p. engine delivered at an 
average distance from the works, price to include con- 
denser and air pump if engine is condensing. 
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Figs. 2 AND 8.—10 H. P. TESLA ALTERNATING MOTOR. 
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2. Probable cost of foundations under average con- 
ditions. l 

3. Probable cost of connections to boilers, condenser, 
pumps, etc., including felting, painting and completion 
ready for regular use under average conditions. 

4. Probable cost of belting to jack shaft if engine be of 
slow speed. 

5. Probable percentage of friction of engine. 
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6. Probable percentage of friction lost in transmission to 


jack shaft. 


7. Probable water per indicated horse power per hour 
under average working conditions at or near rated load. 

8. Probable cost of boilers, included setting, feed pumps 
and all connections ready for use, stating type of boiler 


ro : 

9. Probable cost for 100 surplus horse power of boilers, 

10. Amount that should be allowed as a contribution 
toward cost of engine house, boiler house and chimney. 

11. Probable cost of labor for 10 hours’ operation which 
should be allowed for 500 h. p. unit in different parts of 
the United States. 

12. Finally, state in a general way what information 
you have asto the ruling prices of coal delivered on the 

remises of consumers in different parts of the United 
States and its evaporative effect in the boilers which you 
refer to above. 
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for which a patent has recently been issued, and which 
we have had the pleasure of seeing in operation. Be- 
fore entering upon a description of the machine we may 
premise that the inventor has been identified with 
the storage battery industry in this country since the 
beginning of its commercial history, having been one 
of the corps sent to England to observe the practice of 
the Electric Power Storage Co., of London, by its Amer- 
ican licensee, the Electrical Accumulator Co, and having 
subsequently erected and superintended the well-known 
works at Newark, N. J. Mr. Madden’s extended experi- 
ence had convinced him that the best form of grid for the 
oxide of lead battery included the following characteristics : 
1. Large area of contact between the conductor and active 
material. 2. Large area of surface exposed to the elec- 
trolyte, 3. Uniform distribution of the supporting con- 
ductor. 4. Perforations adapted to hold firmly the active 
material. 


MADDEN’S MACHINE FOR ROLLING STORAGE BATTERY GRIDS. 


MADDEN’S MACHINE FOR ROLLING STORAGE 
BATTERY GRIDS. 


WHILE much attention has been devoted to the chem- 
istry of the storage battery and to some extent, also, to its 
mechanical construction, the fact remains that the methods 
originally employed are still largely retained in the man- 
ufacture of thecells. This is notably the case with regard to 
the making of the grids, which up to the present time have 
been cast in molds by hand, a tedious and expensive mode 
of operation. It was with the object of improving this 
branch of storage battery manufacture that Mr. A. F. Mad- 
den undertook the construction of an automatic machine 
for rolling storage battery plates on a commercial scale, 


These requirements necessarily call for thin plates, cone 
taining a large number of comparatively small perfora- 
tions, and considerable difficulty has been experienced in 
endeavoring to produce these commercially by the common 
method of hand-operated chills. 

The machine designed by Mr. Madden is illustrated in 
the accompanying engraving. In brief, the process em- 
ployed consists in rolling semi-fluid lead into a mold or 
c former” traveling back and forth under a roller, the grid 
being ejected at one end of the stroke. The turret shown 
at the right contains the lead and apparatus for heating. 
From below this, the lead is fed into an air-tight retort, 
closed at the bottom by a moving carriage containing the 
former. The latter is a masterpiece of mechanism, and 
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though quite simple, would require an extended descrip- 
tion to render its construction and operation intelligible. 
For the present purpose it suffices to say that, when under 
the retort, its movable divisions are lowered for the recep- 
tion of the lead which is then crushed into it by the roller, 
and a reverse action at the other end of the stroke lifts the 
plate out. 

An ingenious device is also provided for stacking the 
grids as they are delivered from the traveling carriage, as 
shown at the left. 

One feature of Mr. Madden’s grid is the shape of the 
perforations, the divisions between which, instead of in- 
oreasing in thickness from their outer edges inward, have 
the same thickness throughout except at the edges, where 
a slight “burr,” made in the manner described above, as- 
sists in holding the active pellets in place. The difficulty 
of freeing this form of grid from a mold has alone been 
an insurmountable obstacle in the way of casting it, but has 
been successfully met by Mr. Madden and forms one of the 
chief advantages of his machine. 

After the grids leave the automatic machine they are 
passed through another machine which closes the perfora- 
tions several thousandths of an inch all around by a slight 
„ burr,” and at the same time hardens them. 

The machine is capable of turning out 5,000 grids in 10 
hours, and produces not only a grid of high mechanical 
perfection but one of much tougher material than can be 
produced by casting. It is but the work of a few minutes 
to adjust the thickness of the grid made from one sixteenth 
to one-half inch, We may add that Mr. Madden’s appara 
tus and patents are the property of Lloyd & Paxton, Lim- 
ited, of this city, who are now carrying on an exhaustive 
series of experiments and tests, both here and abroad, in 
order to establish the superiority of these methods of lead 
battery construction. 


THE PRACTICAL MANAGEMENT OF DYNAMOS AND 
MOTORS.—VI. 


hansis D Ge. © Ahl Reolen. 
Cuar. IV.— Continued. 


Dynamos on the Three-Wire System (Di- 
rect Current).—In the ordinary three-wire system for 
incandescent lighting as represented in Fig. 16, no par- 


FIG. I16.—THREE WIRE SYSTEM. 


ticular precautions are required in starting or connecting 
dynamos. As a matter of fact the two dynamos are in- 
dependent of each other and work on practically separate 
circuits. Dynamo 1 feeds the circuit formed by the 
mains marked + and N and dynamo 2 feeds the circuit 
formed by mains N and—. The “neutral” wire N merely 
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acts as a common conductor for both circuits. The k. M. 
F. on each of these circuits should of course be kept con- 
stant at the prescribed voltage and therefore equal. The 
current on the two circuits or “sides” of the system as 
they are called, should be kept as nearly equal as possible 
by distributing the lamps equally between them. Any 
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Fid. 17.—SHUNT MOTOR ON CONSTANT POTENTIAL CIROUIT. 


difference in current either way is carried by N. One dy- 
namo may be run alone on one side of the system and the 
only effect of throwing on the other dynamo is to reduce 
the “drop” or fall of potential on the wire N. In fact if 
the load is equal on both sides there is practically no cur- 
rent or drop in N. If dynamos are put on the circuit in 
parallel also—for example, two in parallel on each side of 
the system, making four dynamos in all, then the machines 
on each side are managed simply as dynamos in parallel, 
as previously described. In starting up dynamos on the 
three-wire system, it is better to start one machine at a 
time and get that working properly as already described, 
and then put on a machine on the other side of the system 
to keep the two sides even. The addition of dynamos in 
parallel on each side should also be done singly just as on a 
simple two-wire circuit. 


Starting Motors.—The general instructions relat- 
ing to adjustment of brushes, screws, belt, oil cups, etc., 
5155 in the beginning of this chapter should be carefully 

ollowed preparatory to starting a motor. 

The actual starting of a motor is usually a simple matter 
since it consists merely in operating a switch, but in each 
case there are one or more important points to consider. 


Constant Potential Motor (Shunt Wound).— 
motor, to run at constant speed on a constant potential cir- 
cuit (a 110-volt incandescent lighting circuit, for example), 
is usually plain shunt wound, This is the commonest form 
of stationary motor. The field coils are wound with the 
right size of wire to take the proper magnetizing current 
as in the case of a shunt dynamo, and, since the potential 
is constant, the field strength is constant. Shunt coils 
must not be used however if the potential is more than 5 
per cent. higher, or 20 per cent. lower, than that for which 
they are intended, as stated elsewhere. 

Throwing the field into circuit is therefore simple, but 
the current in the armature in starting is quite difftonit to 
take care of, because the resistance of the armature is very 
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low in order to get high efficiency and constancy of speed, 
and the rush of current through it in starting might be 
ten or more times the normal number of amperes. To pre- 
vent this excessive current, motors are started on constant 
potential circuits through a rheostat or “starting box,” 
containing resistance coils as represented in Fig. 17. The 
main wires are connected through a branch cut-out (with 
safety fuses) and preferably also a double-pole quick-break 
switch Q, to the motor and box as indicated. When the 
switch Q is closed and the arm s is turned to the right, the 
field circuit is closed through the contact strip F and the 
armature circuit is closed through the resistance coils a, a, 
a which prevent the rush of current referred to. The 
motor then starts and as its speed rises, it generates a 
counter E. M. F. 80 that the arm s can be turned further 
until all the resistance coils a, a, a, are cut out and the 
motor is directly connected to the circuit and running at 
full speed. The arm s should be turned slowly enough to 
allow the speed and counter k. M. F.to come up as the 
resistances d, a, @ are cut out. The arm s should positively 
close the field circuit first so that the magnetism reaches 
its fall strength (which takes several seconds) before the 
armature is connected. 

The object of the resistance F is explained under Stop- 
ping Motors.” The coils a, a, a, are made of fine wire 
which can only carry the current for a few seconds in a 
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“starting box ;” but if the wire is large enough to carry 
the full current continuously it is called a “regulator” or 
rheostat because the arm s may be placed so that some of 
the resistances a, a, a, remain in circuit and they will have 
the effect of reducing the speed of the motor. 


Constant Potential Motor (Series hi sid s 
The ordinary electric railway motor in the 500 volt trolley 
systenr-is the chief example of this class. Motors for elec- 
tric elevators and hoists are either of this kind or the 
previous one. A similar rush of current tends to occur 
when this type of motor is started as in the case just 
described, but it is somewhat less because the field coils 
are in series and their resistance reduces the excess. The 
essential connections in this case as indicated in Fig. 18, 
are very simple, the armature, field coils F F, and rheostat, 
all being in series and carrying the same current. The 


series wound motor on a constant potential circuit does not 


have a constant field strength and does not tend to run at 
constant speed like a shunt motor. In fact it will “ race ” 
and tear itself apart if the load is taken off entirely, it is 
therefore only suited to railway, pump, fan or other work 
where variable speed is desired and where there is no dan- 
ger of the load being removed or a belt slipping off. 


Constant Potential Motor (Differentially 
W ound).—This is a shunt wound motor with the addition 
of a coil of large wire on the field and connected in series 
with the armature in such a way as to oppose the magnet- 
izing effect of the shunt N 

It was formerly much used to obtain very constant 
speed, but it has been found that a plain shunt motor is 
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sufficiently constant for almost all cases. The differential 
motor has the great disadvantage that, if overloaded, the 
current in the opposing (series) field coil becomes so great 
as to kill the field magnetism and the armature slows 
down or stops and is liable to burn out; whereas a 
plain shunt motor can increase its power greatly for a 
minute or so when overloaded and will probably throw 
off the belt or carry the load until it decreases to the normal 
amount. . 


THE RIES REGULATING LAMP SOCKETS. 


BY 


Moch has been said of late in reference to the utility 
of the reaction-coil principle when applied to the regula- 
tion of independent incandescent electric lamps operated 
by alternating currents, as exemplified in the very ingeni- 
ous, but up to the present, im T understood, regu- 
lating sockets recently devised by Mr. Elias .E Ries of 
Baltimore, and in view of the remarkable claims for this 
invention and the interest which it has attracted in elec- 
trical circles the writer takes pleasure in bringing the 
matter before the public through the courteous permission 
of Mr. Ries who has extended to him facilities for making 
a thorough investigation of its merits, The socket was 
first shown publicly at the Montreal Convention of the 
National Electric Light Association, and it is doubtful if 
any feature of the exhibition at that time attracted more 
general interest. 

Many attempts have been made to produce a satisfac- 
tory and economical method of turning down incandescent 
lamps. The earliest experiments were made by Mr. Edison 
and others, in which carbon rods, plates, coils of Ger- 
man silver, platinum, iridium and other metals were intro- 
duced in the series with the lamp, thus causing considerable 
of the energy cut out of the lamp to be dissipated as heat, 
and none of these methods has proved efficient or of com- 
mercial value. 

Lamps were also constructed containing two or more 
carbons which could be connected in series or multiple to 
vary the candle power, and a lamp invented by the writer 
many years ago contained a number of carbons of various 
candle power which could be separately introduced into 
the circuit to give any degree of light desired. 

Inventors have also endeavored to construct an eco- 
nomical device for controlling the light without the intro- 
duction of resistance, as the value of such a means of 
regulating the incandescent light has always been appre- 
ciated, and one of the principal claims of gas engineers is 
that the incandescent lamp could not be turned up and 
down, certainly not with the efficiency which existed in 
the gas system. Mr. Philip Diebl has presented the writer 
with a complete set of the experimental steps in his alter- 
nating current lamps which show a very interesting step- 
ping-stone in this direction. 

Before proceeding further let me say a few words T 
the principle of the reaction coil which has been applied 
in various ways by Thomson, Shallenberger, Ries and 
others, and referred to in the works of Fleming, Hopkinson 
and others. A reaction coil of the most simple type is 
constructed of one coil of a conductor wound around a 
magnetizable core ; probably the simplest form employed 
commercially is the ordinary spark coil used in electric gas 
lighting. A direct current passed through such a coil 
magnetizes the core and sets up lines of force which main- 
tain the same direction so long as the current is continued; 
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there is a slight heat also produced in the coil due to its 
ohmic resistance. Naturally, reversing the direction of the 
current reverses the polarity of the magnetized core. It 
does more than this, however. This reversal of current 
and consequent disturbance of the magnetic field produces 
practically a transformer with but one coil in which 
ape the impressed k. M. F. and the counter E. M. F.; 
the counter E. M. F. retards the primary current through 
the coil, producing the ‘‘choking effect” as it is called. 
In employing a continuous or direct current the counter 
E. M. F. is produced only at the instant of closing of the cir- 
cuit or reversing the direction of the current, but with rapid 
alternating current the counter E. M. F. becomes as constant 
as the impressed E. M. F. of the primary current, and in the 
Ries socket the ratio of these may be varied, thus control- 
ling the candle power of each light independently and 
without resistance, and, as shown by Fleming and others, 
with an infinitesimal loss> 

When the difference between the two k. M. F.’s is great- 
est, as determined by the position of the regulating key, 
the light is at its maximum, and when this difference is 
such that the two E. M. F.’s nearly approximate each other, 
the filament glows at its minimum point of light. One of 
these k. M. F.'s being variable with respect to the other, it 
will thus be seen that lamps of any desired voltage less 
than that of the supply circuit can be safely burned at 
their normal candle power, and that standard lamps of any 
given voltage or resistance that are supplied with a normal 
E. M. F. of, say, 50 or 55 volts, can be burned at any degree of 
brilliancy required all the way from a barely perceptible 
glow ap to their maximum candle power. The most re- 
markable part of this method of electric lighting is its 
extremely high efficiency and the self-contained simplicity 
of the apparatus by which it is carried out. The writer 
has in his possession sockets of this character in which the 
two E. M. F.’s so nearly balance each other as to extinguish 
the light without even the necessity of opening the lamp 
circuit, the amount of energy consumed in maintaining 
this balance being so slight as to be measurable with only 
the most sensitive instrument. I have personally placed 
lamps in series with a sensitive amperemeter and varied the 
current from 34 amperes to one-tenth of an ampere as per- 
fectly as gas is turned up and down, the amperemeter 
indicating the variation in current precisely as if it were 
a fluid or gas which was being turned on or off. 

The writer has had the privilege of witnessing some in- 
genious and beautiful effects produced by Mr. Ries which 
show the facility with which this socket lends itself to 
modifications, adapting it to special requirements, For 
example, one is enabled to operate a 110-volt Edison lamp 
on a 55-volt Westinghouse alternating circuit, or to ope- 
rate a 55- volt lamp on a 110. volt circuit, and at the same time 
to produce all the variations in light from zero up to full 
candle power. All this, it should be noted, is produced 
with practically no loss of current and entirely by the re- 
action of the current upon itself; no moving apparatus 
or outside connections whatever, other than the usual cir- 
cuit adjustments on ordinary lamp sockets being employed. 

The Ries socket comprises an enclosing shell of neat 
design, and but slightly larger than the well-known types 
of ‘“make-and-break ” sockets now in use, and contains a 
small counter k. M. F. generator or reaction coil, or choking 
coil, of peculiar construction, which, however, may be of 
any desired type so long as the general conditions to which 
it owes its bigh efficiency are adhered to. This coil con- 
sists of a small, thoroughly laminated, closed iron core 
built up of numerous rings of specially prepared iron, the 
whole being compressed, taped and wound at one operation 
with a special silk-insulated cable containing a number of 
atl insulated copper wires of different diameter, 
varying according to the maximum current to be carried 
by each, the ends of these wires, after the cable is wound, 
being connected in series with each other by contact pins 
arranged inthe path of an arm attached to the operating 


THE ELECTRICAL ENGINEER. 


[March 9, 1892. 


key. The interior connections are such that when the 
socket is wired up more or less of the wire composing the 
coil is in series with the lamp filament, according to the 
ition of the operating key, and the length of wire thus 
included determines the amount of counter E. M. F. gen- 
erated. Or, to express it in another way, by cutting out 
turns of the coil the self-induction is lessened and more cur- 
rent is allowed to flow through the wire to the lamp. The 
light is divided by this socket into seven different stages, 
and the potential difference between each contact pin being 
but one-seventh that of the total difference of potential on 
the mains, the flashing at these points is very slight, no 
snap action or other complicated make and-break mechan- 
ism being employed. The entire arrangement is one of 
great simplicity and compactness, requiring no more atten- 
tion or knowledge in operation than the turning on and off 
of an ordinary gas burner, which in this respect it closely 
resembles, . 

When the lamp is burning at full candle power, prac- 
tically all of the coil sections are cut out; that is to say, 
when lamps of the normal voltage of the supply circuit are 
used. Usually, however, it is advisable to employ lamps 
of somewhat lower voltage, so that if for any reason the 
pressure on the circuit falls below its normal, the lamp 
may be turned up so as to still give its maximum candle 
power, a feature not at present attainable with the ordi- 
nary type of sockets in general use. When the full 
amount of light is not needed, the counter E. M. F. gen- 
erated is increased by the cutting in of additional coil sec- 
tions, thereby reducing the flow of current through the 
lamp and causing the latter to glow at a lesser degree of 
brilliancy, and at the same time materially reducing the 
strain upon the lamp filament. The winding of the socket 
is so arranged that when the light is turned down to its 
lowest stage the filament is just visible in the dark, so as 
to readily enable one to locate the position of the lamp 
upon entering a room and to turn it up to the desired point 
without having to first feel around for it among the elec- 
trolier or other fixtures of which it forms part. By the 
use of this socket one may have some lights in a room 
burning at low brilliancy and others at a lower degree of 
incandescence, thus distributing the light exactly whee it 
may be wanted, instead of being compelled to burn the 
lamps full on when but little light is needed. 

The saving in current that this socket is capable of 
effecting is almost beyond the belief of one who has not 
tried it, and actually surpasses everything that has yet 
been claimed for it in this direction. The writer has had 
occasion to thoroughly investigate this point recently, and 
has found that a 25 c. p. 50-volt lamp, which consumed 75 
watts when burning in one of these sockets at full candle 
power, consumed, together with the socket, just 3 watts, 
or only one twenty-fifth of the total energy, when burning 
at a low degree of incandescence equal to that produced 
by a net potential difference of 10 volts at the lamp ter- 
minals, This means that it is possible to burn twenty-five 
lamps at a visible degree of incandescence by means of this 
socket with the same amount of electrical energy that a 
single lamp would consume burning at its normal candle 
power. Ofcourse, the light given by the lamp at this 
point, while sufficient to render the filament itself visible 
at a distance, was altogether too small for the purpose of 
affording outside illumination, and therefore this cannot 
be taken as a criterion of the average consumption of cur- 
rent in practice, which would be very much higher, especi- 
ally as the lamps are usually burned at nearly or full candle 
power by the consumer when in actual service for furnish- 
ing light ; the intermediate stages being used for the most 
part only for all-night service in sleeping apartments and 
other places where, under the existing condition of things, 
the incandescent light, if used at all, would be turned off 
altogether. The writer believes the Ries regulating socket 
marks a radically new departure in the method of control- 
ling the incandescent electric light. 
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AMERICA’S PART IN THE DISCOVERY OF MAG- 
NETO-ELECTRICITY—A STUDY OF THE WORK 
OF FARADAY AND HENRY.—VI. 


(Concluded.) 


STILL something more do we learn from Henry’s paper, 
taken this time in connection with other evidence, in regard 
to the date of his researches in the induction of electrical 
currents. This something is very important. The paper 
closes with what Henry calls ‘Electrical Self-Induction in 
a Long Helical Wire,” which we have already noticed as 
constituting the dis- 
covery of the “extra 
current.” Now the ! — 
date of this discovery 
is exactly fixed for us. 
Henry, in the Smith- 
sonian Report for 
1857, p. 106, refers to 
this identical para- 
graph, in some testi- 
mony in regard to 
what he did for the 
telegraph. He says: 

“I had no idea at the 

time of abandoning 

my experiments for 

the practical applica- 

tion of the telegraph. 
Indeed my experi- 
ments on the transmis- 

sion of power to a dis- 
tance were superseded 

by the investigation of 

the remarkable phe- 
nomenon, which Thad 
discovered in the 
course of these experi- 
ments, of the induc- 

tion of a long wire 
upon itself, and of 
which I made first | 
mention in a paper in E> 
Silliman’s Journal in i 
1832, Vol, xxi ;”?” this 
paper is the one we 

are discussing. Notice | 

how distinctly Henry © 
says that “the re- 

markable phenom- 

enon” was discovered 


in the course of the “experiments on the transmission 
of power to a distance.” We have only to find these 
experiments to find our date. They. are recorded in 
Silliman's Journal of January lst, 1831. They were 
made, as the reader may see if he will find the paper 
and study it carefully, in 1829, interrupted by the 
need of the room for the use of the Academy ; therefore at 
the close of the vacation in August, 1829. The discovery 
of the extra current was made in the course of them, and 
so is fixed for us its date, viz., 1829. 

Another incidental reference Henry makes in the same 
Smithsonian paper,! to the investigations induced by this 
discovery of the extra current. He says: After completing 
the investigations above mentioned” (that is, the experi- 
ments upon the transmission of power to a distance) “I 

1, Smithsonian Keport, 1857, p. 111. 
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commenced a series of experiments upon another branch 
of electricity.” The experiments upon transmission of 

wer to a distance were made, as we have seen, in 1829, 
in the latter part of the August vacation; this new series 
which followed them must have been in the vacation of 
1880, for only in vacation time could Henry pursue any 
regular investigdtion, every day between being filled, as 
we know, from early morning until night with college 
duties. There is nothing in Henry’s work at this time 
which can be called “ another branch” unless it is magneto- 
electricity. The brilliant spark of the extra current gave 
rise to this new series of experiments of 1830, and in this 
series must have been included the one upon which we 
have founded our paper. The one phenomenon led to the 
other, and so we bring again our experiment to 1830, and 
show also that there were earlier experiments of a like 
order. 

We trust the reader 
will not forget that 
= = = the points we have 
SF BZ a been touching thus one 

ae e by one are to second 
a ie = the words which fell 

ei from the lips of Henry 
in the happy confi- 
dence of home and 
friendship. 

One thing more and 
we will close our story. 
We would ask the 
reader to notice how 
distinctly in this para- 
graph about the elec- 
trical self-induction in 
a long helical wire, 
Henry classes this phe- 
nomenon with that of 
| magneto-electricity. 
“a Not only does he place 

| them thus together in 
bis paper as of the same 
| order, but later, he 
writes to Dr. Bache: 
«I have been much 
engaged in repeating 
my experiments on the 
10 long and short con- 
V ductors. The phenom- 

e.on, as I suggested in 
Silliman’s Journal, is 
intimately connected 
f with magneto-elec- 
100 tricity, if not identi- 
cally the same. The 
influence of coiling the 
oonductor Iha ve 
clearly made out, and 
can produce with a large coil and one plate of my 
battery, shocks which may be felt at the elbows. The 
presence of soft-iron has little effect in producing the 
spark.” And again he writes: I would infer . . . 
that effects . . attributed to magneto-electric action 
are chiefly due to the reaction on each other of the several 
spires of the coil which surround the magnet”. That the 
two phenomena are the same, is, as we have said, now 
recognized by the science of the day. A representative of 
it says: “The extra current is generated by relative 
“movement of conductors and lines of force” (the lines 
“moving in this case). This is precisely the essence of 
“ the great discovery of tanger i and identically 
“ the principle of the modern dynamo. The great mind of 
« Henry logically evolved the second from the first, and 
“recognized their identity. This is shown by the sequence 
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“in the order of his experiments and published statements. 
“ The very fact that Henry, at this extremely early date, 
“recognized the relation of these phenomena, produced by 
“the same cause, shows how complete and wonderful was 
“his familiarity with this abstruse subject, so difficult of 
“comprehension even at the present day.” It is only very 
recently that the two phenomena have come to be con- 
sidered the same; the scientific world has only just come to 
the point where the youthful Henry stood so long ago. 

Let us now review our position. The limit of earliness 
Jor Faraday in the great discovery of magneto-electricity 
is August 29-30, 1831, when with his ring he is asking 
the question of Nature. The limit of lateness for Henry 
is August, 1831, since his paper tells us his analogous ex- 
periment was made before seeing the notice of Faraday of 
April, 1832; therefore before the close of August, 1831, 
when Henry’s experiments stopped not to be resumed until 
the following June. 

2. Into the very last day of oy Se 1831, must we 
squeeze Henry’s experiment in order to give Faraday 
priority, and if at work on that day, which is not probable ; 
we know he is doing something else, viz., making a large 
magnet to pursue on a large scale investigations induced 
by the discovery which has already been made. 

3. The magnet used was the one of 1830, and in 1830 
Henry is making a series of similar experiments. 

Finally. The especial experiment we have been studying 
as the initial experiment of the great discovery is hardly 
so with Henry; it is but the natural sequence of other and 
earlier investigations. As early as 1829 Henry obtained 
pars by what he considers a phenomenon of the same 
kind. 

And so we claim that Faraday cannot in justice be 
said to have made the great discovery of magneto-elec- 
tricity until September 24, 1831, more than three weeks 
after Henry’s experiments had ceased; that Henry’s 
magnet asked the great question certainly earlier than 
Faraday’s ring—and to give Henry priority it matters 
not how much earlier. since it was earlier, that it did 
so a year earlier, in Auguet, 1830, and that two years 
earlier, in August, 1829, Henry had obtained sparks 
from, and recognized a similar phenomenon now 
declared by science to be the same. 

If it seems strange that Henry allowed his valuable dis- 
coveries to remain so long unpublished, his busy life should 
always be remembered. We find him inall his after years 
equally careless in securing to himself the credit of his 
labors. In Princeton he had hardly more time than in 
Albany, and in Washington the world-wide operations of 
the Smithsonian Institution were even more inimical to 
scientific research than the duties of college or academy. 
Recorded in his laboratory books are many researches, 
never given to the public, for the want of the precious 
boon of time. Then when the coveted time came, Henry 


PERMANENT STEEL MAGNET USED BY HENRY IN INDUCING ELEC- 
TRICITY. THE COIL WAS WOUND AROUND AN IRON BAR 
BRIDGING THE POLES OF THE MAGNET AT A. A. 


was like the explorer, who fixes his eager eyes on distant 
hills ; more anxious to discover new lands, than to make 
good his right to those he has passed over. Finally, 
Henry was of an unusually generous nature. Thought of 
bimself was the last thing to come to him in every action. 
That be appreciated and valued the credit due him was 
most natural, but this was far more than secondary to the 
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single steady aim of obtaining new truths from nature that 
might in some way be of use to the world. 

Did Faraday ever acknowledge his indebtedness to 
Henry’s magnet for the part it plays in the great discovery, 
and later in those other great discoveries of diamagnetism 
and the magnetic effects on polarized light? A certain 
general tribute he pays to the magnets, other than their 
use in his“ Experimental Researches,” but we cannot think 
him lacking in appreciation of Henry, since there comes 
from him the enthusiastic expression :—“ Henry is by far 
the greatest man of science America has produced since 
the days of Franklin.” The two men learned to know and 
love each other in 1836 when Henry went to London. 

Our story is ended ; yet for a moment would we ask 
our readers to turn back to those experimente on a large 
scale Henry was making in August, 1831. Let us look 
again at the big magnet, weighing 101 pounds” with a 
great reel“ for an armature, wound with a mile of wire, 
and knowing from Henry’s paper that he had found out 
that merely to move the armature before the poles of the 
magnet was to produce a current of electricity in the wire ; 
let us also look again, on the same page, at the picture of 
the modern dynamo, to note its main features, viz., a “ big 
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magnet” (Henry’s electromagnet unchanged in principle, 
since he gave it to the world so long ago), and a reel arm- 
ature, wound with wire, revolving between its poles. It is 
curious, in those August days of 1531, to see Henry so 
literally making a dynamo. He had made his smaller 
magnet, with a wire around its armature, move a needle 40 
feet distant; this larger affair was to produce power capable 
of work ; of what kind and extent of work it could be made 
capable, we in these days know well. Around the room 
in which he was working were the wires of the telegraph, 
and in his possession was the first electric motor, a com- 
bination made by him of his electromagnet and permanent 
magnets. With these three prizes in his hands, why did 
he not leave the Albany Academy and all its arduous 
duties? There were many reasons, but we give only the 
one pre-eminent with Henry. He would have had to leave 
not only the Academy but the great field of original dis- 
covery to introduce these things into practical use. The 
work required for such an undertaking, very different from 
that of scientific investigation, would have involved years 
of the time so valuable to Henry. Fortune offered her 
wealth to the young man if he would, as it were, stop to 
dig up the gold he had found, instead of seeking further 
for new treasure, but Henry’s answer was, “ My ambition 
is to add to the sum of human knowledge by the discovery 
of new truths which may be of some use to the world ; the 

ractical application of these I desire to leave to others.” 

e might at least have patented his prizes, so as to receive 
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from them some benefit, but when his friends urged him to 
this his reply was, “ What I can give to the world I 
desire to givé freely.” The only reward he received for 
his gifts was the one he desired. At the close of his days 
he said “ I have had a happy life; I hope I have done a lit- 
tle goodin it.” We have wandered far from the discovery 
of magneto-electricity, let us return to it and close our 
story. 

A brilliant spark flashes in young Henry’s studio in 
1829, to betray to him, in the extra current, the secret prin- 
ciple of the dynamo. To-day, this potent instrument enters 
factory and home, ina thousand ways the effectual slave 
of man, while tired horses rest in their stables, as it drives 
our cars to and fro. High up in our city street, when 
night comes down, the electric spark, leaping from wire to 
wire, burns a carbon point and turns our darkness into 
day. The lightning, forced to be man’s messenger in the 
telegraph, compelled to do his work in the electric-motor, 
has been caught in its free play from cloud to cloud to do 
this service ; even as the steed once coursing in wild free- 
dom over the plain now threads with patient feet the med- 
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ley of rolling wheels on the pavement below. To tame the 
intermittent flash into this steady cheering ray, Henry 
developed the magnetic force, and Faraday and Henry 
both set electricity and magnetism to work, the one pro- 
ducing the other ; but that they can do so anywhere is due 
to the discovery of Henry, which made it possible to call 
them into conjunctive action through any length of wire. 
Each year, each month, each day almost, adds some new 
blessing to the world, through the great discovery of the 
identity of electricity and magnetism. Let England sing 
her hymn to Faraday ; he well deserves it; but let not 
America forget the meed of praise due her Henry. His is 
surely not the second place in the great discovery. 


THE SEQUENCE 


Of Discoveries Connected with and Accompanying the Discovery 
of Magneto-Electricity. 


The making of the powerful intensity mag- 
net, capable of excitation at a distance; the 
magnet of the telegraph of to-day. 

e making of the quantity magnet. 
The discovery of the law embodied in 


Ohm’s theory of the relation between the elec- 
1829 4 tric flow and electric resistance. $ BY 
The discovery of the combination rendering { HENRY. 
possible the telegraph. 


The making of the first magneto-electric 


telegrap a: 

discovery of, und sparks obtained from, 
the extra current, now considered the same 
phenomenon as that of magneto-electricity. 
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The perfection of the quantity magnet, the 
1880 stepping stone for both Faraday and Henry in BY 
the discovery of magneto-electricity. HENRY. 
The discovery of magneto-electricity. 
Aug. { 8 making of 3 5 mor A } BY 
xperiments on a large e with magne 
1881 electricity; the making of a dynamo. HENEY. 
Experiment with Henry’s magnet in the 
20.80.) form of a ring, in which the phenomenon of BY 
1831 | magneto-electricity was obtained but not fully { FARADAY 
recognized. 
5 78 Experiment with a bar magnet, viz: BY 
1881 The discovery of magneto-electricity. FARADAY 


Experiment of inserting cylindrical bar into 
the end of a helix cylinder, usually given in BY 
text books as the one by which the discovery [ FARADAY 
of magneto-electricity was made. 


AN INTERESTING ELECTROLYTIC PHENOMENON. 


In a communication recently made to the Académie 
Royale de Belgique, Prof. Lagrange and M. Paul Hoho 
describe some experiments made by them on a luminous 
and calorific phenomenon which takes place under certain 
conditions when a current is passed through an electrolyte. 
The phenomenon was first observed in 1844 by Foucault 
and Fizeau, and has subsequently also been investigated by 
Righi, Colley, Planté and others. Prof. Lagrange and M. 
Hoho employed in one experiment a 10 per cent. solution 
of H,SO,, the positive electrode being of copper with 180 
square cms. in the liquid, the negative electrode being a 
copper wire 4 mm in diameter plunged into the electrolyte 
to a depth of 4 mm. Current was obtained from a battery 
of accumulators. At first only the ordinary phenomenon 
of electrolysis are observed ; then, as the volts are in- 
creased, bubbling and boiling occur at the negative eleo- 
trode, next intermittent arcs take place between wire and 
liquid, finally a luminous cylinder is formed having the 
copper wire for axis, the current then becomes steady, and 
the resistance very high. On plunging the wire farther 
into the liquid, this series of phenomena can be repro- 
duced. Much the same effects were produced with 

latinm, zine, tin, iron, steel and carbon electrodes of dif- 

erent diameters, with sulphuric acid solutions of different 
strengths, and with a chloride of sodium solution. The 
production of the luminosity is accompanied by an abnormal 
resistance which is localized round the negative electrode; 
with electrodes 29 cms. apart, practically all the fall of po- 
tential takes place within 5 mm. of the negative electrode. 
The shape of the negative electrodes ee to have but 
little influence. Luminous effects can made to occur 
also at the positive, but with some difficulty. It is, how- 
ever, impossible to produce luminosity at both poles at the 
same time. 


GALVANIZING IN THE COLD. 


Tae Lonpon METALLURGICAL Company are introducing 
a new process of galvanizing, which seems to have several 
advantages over the older process. The process appears to 
be one in which zinc is deposited from its solution in the 
cold on the wire or sheeting to be coated, and the invent- 
ors claim that in this way a more even and uniform thin 
coating of the protective metal is obtainable, while at the 
same time, in the case of wire, the tensile strength is not 
diminished, as occurs when thin iron or steel wires are gal- 
vanized by the common methods of steeping in molten 
zinc, At the ordinary temperature, too, there is no appre- 
ciable tendency to form a zinc iron alloy, which causes a 
considerable waste of zinc in addition to the reduction of 
strength already pointed out, and may be regarded as a 
further defect in the present system. Comparative tests 
on the hardness of the coating on iron sheeting by means 
of the sclerometer also show that a plate galvanized by 
this process has a harder surface than that obtained by the 
ordinary hot method of galvanizing. 
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A FEW FIGURES ON UTILIZING NIAGARA. 


NE of the most interesting episodes in connection 
with the recent Buffalo Convention was the visit 
to the Hydraulic Power Co.’s works at Niagara Falls. To 
see the task of making the huge raceway actually in hand 
was enough to stimulate the enthusiasm of any electrical 
engineer, and there were not a few members of the party 
glad to note that there was every possibility of developing 
a new industrial city near the Falls without in any way 
spoiling the wondrous natural beauty of the scene, Per- 
haps there were not a few, also, who were struck with the 
possibilities of local utilization of all the power derivable, 
and with the idea that it might be better to have a new 
Buffalo near the Falls than to try to take part of the Falls to 
old Buffalo. 

It has, in fact, seemed to us that a good deal of the talk 
about delivering cheap power in Buffalo is rather wild, 
and likely to do more harm than good to many long-distance 
projects that have in them larger elements of reality and 
necessity. Weare presented with figures showing that the 
Niagara Falls Power Co. will deliver power on the spot, 
at the cataract, at a rate ranging from $10 per h. p. for 
5,000 h. p. up to $21 per h. p. for 300 h. p. These figures, 
however, take no account of current generation, transmis- 
sion and transformation, all of which have to be added, and 
for which precedent furnishes very little precise informa- 
tion, Bat let us for a moment take a few figures on the 
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other extreme of water-power service, and see what it can 
sometimes cost, 

In the reports of the water-power of the United States 
of the Tenth Census, we find the case of Lawrence, Mass., 
which was taken up, and the value of which was discussed 
in a paper read recently by C. T. Main, before the Ameri- 
can Society of Mechanical Engineers, Basing his figures 
on the census report, Mr. Main calculates that the total 
cost per horse power of developed plant there is $130, 
which includes an item of $20, due to making the plant 
large enough to compensate for the fluctuation due to the 
rise and fall of the river. Deducting this amount, there- 
fore, in order to cover a case where the water supply is 
uniform, we have $110 as the cost per horse power for a 
fall such as we find at Lawrence. 

Now, a good steam plant in 500 h. p. units can be in- 
stalled for $65 per horse power, so that the ratio in favor 
of steam there is about two to three. The operating ex- 
penses for both cases is given by Mr. Main at $13.70 in 
the case of water and $21.80 in the case of steam per horse 
power per annum. But to the figure given for water must 
be added the cost of steam, or equivalent plant, for heating 
the buildings in winter, which is taken as equal to one-fifth 
of that required for steam power, and the expense of main- 
taining it. This item, when added, brings the cost of the 
maintenance of the water plant up to $19.13 per horse 
power per annum ; that is, slightly under that of steam ; 
but, as will be noted, with a far greater original outlay. 

In the case of Lawrence, Mass., cited above, objection 
might be made that the cost of power given was too high. 
While it is true that in some cases the cost of water power 
in this country is lower than given, yet, on the other hand, 
not a few cases can be cited in which it is considerably 
higher, reaching in some cases as high as $25, so that we 
believe the case cited is a good one for the argument we 
are making, and that the figure will hold. 

At the Buffalo Convention, some data from the Oerlikon 
Works was cited to show how inexpensive the electrical 
part of the work would be. For instance, “the cheapest 
kind of a line” would suffice to carry 25,000 volts for 22 
miles! We beg to differ most emphatically. A summer 
holiday trial in a quiet region of Germany is no test of the 
average conditions obtaining for six months of the year, 
along the storm-swept, exposed southeastern shore of Lake 
Erie. So far from the cheapest kind of a line” sufficing, 
Prof. Elihu Thomson seems to have his doubts of every- 
thing short of a first-class oil pipe line with special methods 
of insulation between pipes and conductor. Moreover, the 
figure is given of only $36 per horse power for the gener- 
ating and transforming plant. If it is secured for twice 
that, even on large units, the promoters will be doing 
pretty well. The cost of the Frankfort-Lauffen plant was 
about $285 per effective horse power, in the ratio, it is 
stated, of $46 to $49 per horse power for the apparatus and 
$236 per horse power for the line. 

It is said, and with truth, that these figures are high. 
But there needs an enormous cutting down in investment 
and maintenance before this power can be delivered and 
distributed in Buffalo to compete with the steam now man- 
ufactured there at about $35 per horse power. We are 
personally very much inclined to believe with Mr, William 
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Stanley, Jr.—no mean authority on this subject—that 
most, if not all, of the power will be used around Niagara 
Falls. It will certainly be cheap at that point, and its util- 
ization there with the aid of electricity will still be one of 
the great engineering feats of the century. People talk 
gabble about using the power of Niagara in New York City. 
It is vastly more within the bounds of likelihood that we 


shall have to drink the water of Lake Erie instead of 


running our factories with it. 


HIGH AND LOW SPEED ENGINES IN ELECTRIC 
RAILWAY WORK. 


Ou readers who have been following the discussions 
appearing in our columns on the best type and size of en- 


gine to be employed in central stations will find much food, 


for thought in the results of a test carried out at the power 
station of the East Cleveland Railroad Co. by Mr. Chas. W. 
Wason. The tests are of all the more value for the pur- 
poses of comparison, as both the high and low speed en- 
gines are of the single cylinder type, working non-condens- 
ing and representing standard types of construction. In 
view of the diversity of opinion which still exists as to the 
merits of the two types tested, it must be considered as 
remarkable that the consumption of coal and water was so 
nearly identical in both cases, with, however, a very slight 
difference apparently in favor of the low speed engine. In 
drawing conclusions from these tests it would be well, 
however, to bear in mind that electric railway work is of 
such a variable character that the highest economy with 
either type of engine is not attainable, so that it would be 
unwise to generalize from these tests as to the economy of 
engines of either type employed in electrical work of a 
more uniform character. While these tests are of un- 
questioned value, the record requires to be still further 
amplified by a test of low speed direct-connected engines 
and of condensing engines of bothtypes. We believe that 
American electric railway power stations embody examples 
of every one of these types, and some concerted action for 
the purpose of carrying out tests appears to be not only 
possible but timely. 


MUNICIPAL LIGHTING PLANTS. 


Discussion of the question of municipal ownership and 
operation of street lighting plants has recently assumed 
some prominence again in the daily press and otherwise. 
One of the most absurd contributions to the discussion that 
has come to our notice is to be found in a paper by Michael 
A. Mikkelsen, Johns Hopkins University, printed and 
circulated by the American Academy of Political and 
Social Science, Philadelphia, under the title “Electric 
Street Lighting in Chicago.” It is absurd as failing to 
notice items of cost that should be patent to any person 
assuming to write upon an economic subject. Because the 
annual cost per arc light, in the Chicago municipal system, 
is stated to be $68, while Boston pays private corporations, 
according to Mr. Mikkelsen, $237.25, [the correct figure 
for Boston is $146, as given in report of Lamp Depart- 
ment,] he concludes that Chicago is effecting a large 
saving, and implies that municipal ownership is a mani- 
fest advantage. Mr. Mikkelsen omits to mention that 
interest, taxes and depreciation are not taken into account 


THE ELECTRICAL ENGINEER. 


253 


in the cost per light of the Chicago system. He gives the 
outlay for organization and maintenance“ to the date of 
his paper (which date nowhere appears) as $556,000. This 
we take to be cost of the plant. 
Reported cost per year of service, 900 lamps @ 868. 861, 200 
Add interest and taxes on $556,000, say 6 per cent. 33,360 
Depreciation s t say 5 per cent...... 27,800 


i $122,860 
Or $185.96 per lamp, more than double Mr. Mikkelsen’s figures. 


The above takes no note of water rates or of certain 
salaries, over and above the operating force, which we 
understand should be properly included. It has been 
stated that the actual cost to the city of Chicago, when all 
legitimate charges are included in the reckoning, is not less 
than $190 per lamp per year. It is somewhat suggestive 
in this regard that the Chicago Arc Light and Power 
Company has recently tendered for lighting a district of 
the city not yet equipped by the municipality at $182.50. 

The question of public advantage as between municipal 
and private ownership of lighting plants is one that should 
be considered on a less partisan basis, and with less heat 
than hitherto, with more candor and a wider inclusiveness 
of the facts upon which it depends. A priori reasoning 
will not settle it. The objections to municipal ownership 
are obvious enough in view of the general conduct of 
public works, as to both cost and -efficiency in our large 
cities. Its possible advantage can be shown only by the 
production of a complete service record, and an inclusive 
and unquestioned accounting of the operations of a con- 
siderable number of city plants. 


POLYPHASE MOTORS IN AMERICA. 


Tae claims which individuals and nations make for in- 
ventions of great merit are frequently apt to be obscured 
owing to a lack of proper understanding of the points at 
issue while often, in addition thereto, the records avail- 
able are not drawn upon. We think this is exemplified in 
a marked degree by the controversy which has arisen as to 
the inventorship of the three-phase alternating motor as em- 
ployed in the Lauffen-Frankfort experiments. Mr. Tesla 
early laid down the broad principle of the rotating field, 
employing currents of different phase, and described in his 
patents methods of operating at 90 and 60 degrees phase 
difference. The later substitution of one name for another 
to designate the same principle, evidently does not consti- 
tute invention, so that Mr. Tesla must be conceded to be the 
originator of the polyphase alternating motor system. But 
it is a matter of additional importance to know that such 
motors were first operated in this country and that, as 
described by Mr. Albert Schmid, on another page, a 
three-phase alternator has been in commercial operation for 
some time past. Mr. Schmid also shows that the work on 
this type of motors has steadily advanced, and that Tesla 
machines of no less than 1,000 h. p. are now commercially 
available. It is evident that we have at hand already in 
this country apparatus for the heaviest work in long- 
distance transmission that is likely to come up, not exclud- 
ing the magnificent schemes for harnessing and distributing 
Niagara. | 
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ON THE URANIA“ THEATRE 
STAGE. 


Warme the value of the electric light 
for the production of novel lighting 
effects on the stage was early recog- 
nized it was not until comparatively 
recently that any decided attempts 
were made to take full advantage of 
the flexibility of this method of illumi- 
nation; but the progress which has 
been made in this direction, even in a 
comparatively 
short time, is re- 
markable, and 
there is 

now 
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no character of stage lighting work, even the most com- 
plex, which cannot be effected electrically. 

The perfection to which stage lighting has arrived is 
admirably exemplified in the methods employed in the pro- 
duction of the scientific performance entitled “A Trip to 
the Moon,” which is now being produced at the Scientific 
Theatre “ Urania” at the Carnegie Music Hall in this city 
—a performance we would strongly advise all our local 
readers to see. The apparatus and methods here employed 
were designed by Mr. J. C. Mayrhofer, electrical engineer, 
of New York, and consist of 850 incandescent lamps of 24 
c. p., each operating at 110 volts and including a system of 
five arc lamps taking 12 amperes each, intended for sciop- 
ticon illumination. 

One of the most important pieces of apparatus employed 
is the stage regulator, illustrated in Fig. 1, which was 
pann y constructed for this purpose by Siemens & 

alske, of Berlin, and which is arranged for eight circuits 
and for three changes of color in each circuit. The board 
is seven feet high and has a base three feet by two, and is 


Fias. 2, 3 AND 4. 


so arranged that every possible shade of color can be 
obtained, together with every variation in strength of the 
light. The blue, red and white colors are produced by 
lamps having bulbs of corresponding color and are switched 
on independently, by means of the switches shown in the 
four vertical rows. The construction of these 24 switches 
is shown in Fig. 2. By turning the handle to the left the full 
current is turned on to the lamps, while turning to the right 
throws in the full resistance and practically extinguishes 
them. Forevery group of lights there is, in addition, a rheo- 
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stat, which is placed in the base of the regulator as shown, 
and each group is controlled by one of the switches on the 
horizontal board. Each resistance is graduated into 68 
steps, and the switches are so arranged that two groups, of 
different colors, can be regulated simultaneously. 

Mr. Mayrhofer has designed a special arrangement of 
the sciopticon illumination for reproducing the sun and 
moon and their eclipses, using the arc light for this pur- 
pose. The apparatus employed consists of a system of 
achromatic lenses, which in this instance, owing to lack of 
room, are placed three or four feet behind the transparenoy 
forming the background of the scene and which throw the 
light upon the transparency in an intense beam of exceed- 
ingly sharp outline. In the representation of the eclipses 
of the sun and the moon a number of sciopticons are 
employed simultaneously, the beam of light from one sci- 
opticon completely covering that of the other. 


Fia. 1.—STaAGE REGULATOR. 


The reflection of the heavenly bodies on the surface of 
water, and the imitation of waves is also produced by the 
projecting apparatus, by means of three glass plates having 
a wave-like picture upon them and which are progressivel 
rotated in front of the lenses by means of a clockwor 
and an eccentric lever. This arrangement is entirely new 
and exceedingly effective. 

Among the other novel forms of apparatus which are 
brought into play in the scientific theatre are a rail and 
slide apparatus, as well as the portable cable connection 
and stage pockets. The former are so constructed that all 
the ecliptic and parabolic curves which the heavenly bodies 
traverse or describe in their orbits can be reproduced, a 
problem which evidently required the highest skill in the 
application of stage mechanism. The portable connection 
apparatus is illustrated in Figs. 3 and 4. The connection 
between the stage regulator and the stage pockets is per- 
manent each having four circuits and the groups of lamps 
are connected to these stage pockets by four-conductor 
cables with socket terminals, as shown in Fig. 4. This 
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connection is a very simple one and is specially adapted 
for traveling theatrical companies. 
In order to reduce the number of lamps required Mr. 
ee employs colored lamps of large candle power, 
so that a smaller number of lamps suffices to give the desired 
illamination. This is a departure from the methods here- 
tofore employed but the results have shown it to be an 
eminently. wise one. | „ 5 ; 


THE GAS BATTERY AS AN ACCUMULATOR, 
° BY e 
THE article in a recent number of THE ELEcrercat 
ENGINEER on “A Combined Accumulator and Gag Bat- 


tery,” by Mr. F. A. La Roche, recalls to the writer some. 


results obtained during a somewhat similar series of in- 
vestigations pursued a year ago. Though differing in de- 
tails they appear to have a direct bearing on the experi- 
ments above referred to. | i | 

At that time my experiments were simply preliminary 
to a series I am still at work upon. Though the data ob- 
tained are still incomplete, they possess so much interest 
for me that I am anxious to see the matter thoroughly 
worked out. Pressing routine duties leave no time for the 
present for their further prosecution, and I give my results 
in the hope that they may be of some value to other work- 
ers in this field and may perhaps contain some suggestions 
for them. I present them as an abstract from a paper on 


“Some Forms of Carbon Storage Batteries,” which was 


read before the Physical Section of the American Associa- 
tion for the Advancement of Science at the Washington 
meeting last August. | 
The ideal in designing accumulators is to obtain maxi- 
mum output with minimum weight. It is preferable to 
have this energy delivered at a reasonably high voltage 
per cell, with intensity, rather than simply quantity of 
chemical action ; necessitating fewer cells for a given pur- 
This ideal storage is doubtless that which would 
result from the decomposition of water on charging, with 
the subsequent reunion of the H and O on discharge. In 
the formation of water from the constituent gases more 
energy is -liberated than in any other practical chemical 
reaction. Such a battery would develop a high voltage 
and store the most energy for a given current, while the 
mass of matter involved in the chemical reaction would be 
the least possible for an ampere of current. All this is 
clearly demonstrated in the gas batteries of Grove and 
others. It is, however, acknowledged to be impossible to 
reduce this ideal battery to a practical working form, for 
the reason that gases act in such cases only in solution. 

a series of investigations made by the writer it be- 
came necessary to employ a modification of this type of 
battery, and a modified form of the carbon electrode was 
used. The high absorptive power of finely-divided carbon 
for gases was utilized, Well-burned animal charcoal was 
treated with acid to dissolve out the mineral matter, and 
then thoroughly washed and dried at a high temperature 

to expel all gases absorbed by it. This dried mass was 
moistened with a 40 per cent. (by weight) solution of sul- 


phuric acid and packed in small battery tumblers around 


the porous cups which were also filled with the same mix- 
ture. Plain arc carbons were heated and inserted for the 
electrodes, and so connected as to make the carbon in the 
porous cup positive. A caren” of one ampere was gener- 
ally employed in charging and the potential carefully noted 
by a voltmeter. 2 : 

A noticeable feature of these cells was the rapidity with 
which they acted with a very small charge. The first 
charge was continued for five minutes and they behaved 
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quietly and without gasing, except at the water-line if 
made too moist. Such charges usually developed voltages 
ranging from .9 to 1.4 volt. They were then discharged 
through an.electric bell, to determine relative efficiency. 
As an audible voltmeter, a bell possesses some merit. 

The first five-minute charge given to a cell would usu- 
ally ring the bell for nine minutes, and this increased by 
use to from 15 to 25 minutes Increasing the time of 
charge showed that the cell reached its limit of economical 
capacity in about ten minutes, when the voltage became 
1.7.to 1.9. When pushed beyond this the cells would gas 
badly, though the voltage increased slowly and in some 
cases reached 2.79 volts. 

The stability of the charge was, however, low. While 
standing charged for an hour the voltage decreased con- 
siderably, and the decrease was more marked during the 
first hour following the charge than subsequently. But 
the output in watts was but slightly lower than when dis- 
charged at once. This greater immediate activity of the 
cells is doubtless due, to a great extent, to the amount of 
gas still remaining in solution; and the decrease upon 
standing must have been caused by the progressive absorp- 
tion of the gases by the carbon, thus taking them out of 


solution and thereby increasing the internal resistance. 


The cells were frequently allowed to remain charged for 


12 hours and occasionally the charge had almost entirely 


disappeared by the end of this period. This was accounted 
for, In part, by the appearance of the oxygen, or positive 
electrode, when withdrawn from the cell; it was invariably 
eaten and furrowed. In one case where the cell had been 
in use for some time, the electrode was found reduced to 
the thickness of a lead pencil. It resembled the worn zinc 
from a Leclanché cell, and the carbon appeared to have 
been consumed rather than simply disintegrated. The hy- 
drogen or negative electrode in no case showed signs of 
corrosion, except where, by change of polarity, it had been 
positive. This oxidation of the carbon finally led to an 
abandonment of the experiments. 

Though convinced that a gas battery, pure and simple, 
is not practicable, yet the idea of combining it with an ac- 
cumulator is an excellent one, and should be successful. 
If, instead of combining the gas battery and the accumu- 
lator in a single cell, the gases were led through pipes into 
another cell, where they would be kept separated by such 
a device as Mr, La Roche used, this gas cell could be con- 
nected in parallel with the accumulator and the energy 
lost by gasing almost completely restored. Were the gas 
cell to contain some absorbent substance in connection 
with a liquid, it would appear to yield better results. It is 
possible that the oxidation of carbon and the increasing 
internal resistance which occurred during my experiments 
would not take place under the high pressures here em- 


15 

While charging, this gas cell could be thrown out of cir- 
cuit and then, when connected in parallel, the two cells 
would form branches of a divided circuit, each containing 
its own E. M. F. It is evident that dynamic equilibrium 
would be maintained even to complete discharge. There 
would be some loss due to heating owing to difference of 
E. M. F. between the branches. 

OHIO UNIVERSITY, ATHENS, OHIO. 


THE MAGNETIC PROPERTIES OF OXYGEN. 


CoMMENTING on Prof. Dewar’s recent experimental veri- 
fication of the magnetic properties possessed by liquid oxy- 
gen, M. Guillaume points out in LZ’ Industrie Electrique 
that if we accept the values found by Edmond Becquerel 
for the magnetic constant of oxygen, it ought, when in the 
liquid state, and in a field of medium strength, to 
a magnetic moment per cubic centimetre, one-third of that 
of iron, and a magnetic moment per gramme twice as 

reat as that of iron; so that the strange conclusion is 
orced upon us that oxygen is the most magnetic of sub- 
stances. 
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THE ELECTRIC PLANT AT THE VIRGINIUS MINES, 
OURAY, COL. 


ARDLY a more striking ex- 
~ ample of the manner in which 
water-power developed at the 
foot of a mountain can be 
utilized at its lofty summit 
can be found than in the large 
plant which has been installed 
by the Edison General Electric 
72 Co. at the Virginius group of 
. mines near Ouray, Colorado. 

It is one of the largest purely 
mining plants, if not the largest, in the world. Every 
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poles and wires are liable to be carried away by snow- 
slides and where lightning storms are frequent and violent. 
The line is nearly four miles long, the voltage of the current 
800 volts, and the mine is wet. The relative advantages 
of the ground return and complete metallic circuit are 
illustrated, and switches are so arranged that either may be 
employed, the metallic circuit being used at present. The 
plant includes a variety of machinery, comprising two 
pumps, one hoist, one blower, and two motors running 
mills, indeed, almost everything except locomotives and 
drills, and these will probably be added shortly. Lastly 
the enormous saving that can be effected in many places 
by the utilization and transmission of water-power by 
means of electricity is strikingly manifested. Coal at the 
mines costs $18 per ton, and before the installation of this 
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Fid. 1.— INTERIOR OF VIRGIN US MIN ES POWER HOUSE, NEAR OURAY, COL. 


| difficulty likely to be met with in work of this nature was 
encountered in the installation. The pipe line is laid along 
the side of a rocky cafion; the wires from the power house 


adoption of electric power. 


plant was made, the cost of the power amounted to nearly 
$40,000 per annum. This sum is largely saved by the 
An instance is also afforded 


Fig. 8.—VIRGINIUS PLANT, LINE THROUGH TIMBER: ALTITUDE 9,000 To 10,000 FEET. 


to the mine are strung partly through dense timber, where 
they are exposed to damage from falling trees and partly 
above timber line, over rocks and snow banks, where the 


of unprofitable mines being rendered profitable by the use 


of cheaper power, for while some of the mines in this group 
are rich enough in metal to repay working under the moat 
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adverse conditions, there are others of lower grade which 
would have been shut down in case the electric plant had 
proved a failure, but which, with the plant, will now yield 
a satisfactory profit. | 

If a careful search of the Rocky Mountain region had 
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small dam, and iron pipe line, extending along the side of 
the cafion, a distance of about 4,000 feet, giving an effect- 
ive head of 485 feet, and two Pelton wheels, one 5 feet, 
the other 6 feet, in diameter, capable of developing under 
that head 500 h. p. and 720 h. p. respectively, or a total of 


rik 


Fic. 2.—POWER HOUSE ; ELECTRIC PLANT, VIRGINIUS MINES, COL., ALTITUDE 9,000 FEET. 


been made with a view of selecting for the first extensive. 
experimental mining plant, a location presenting every 
conceivable difficulty and which would prove a crucial test 
to electric power at the very outset, it is very probable 
that the Virginius Mine would have been chosen. The 
Virginius and neighboring mines, owned by the Caroline 


Mining Company, are situated near the summit of Mt. 


1,220 h. p., the two wheels being connected to separate 
shafts, so that either wheel may run the entire station. 
The electric generating plant comprises, at present, one 100 
K. W. Edison dynamo and two 60 K. W. Edison dynamos, 
giving a total output of 295 e. h. p. The length of the 
line, as previously described, is a little over 19,000 feet. 
The electric machinery operated at the mines consists at 


Fig. 4.—LINE Across SNOW PLATEAU: ALTITUDE 12,500 FEET. 


Sneffles, in the region of perpetual snow, at an almost inac- 


cessible altitude of 12,700 feet above the sea and about 
5,000 feet higher than the timber line, The water power util- 
ized for the plant is in Red Cañon Creek, nearly four miles 
from the mines. The water-power plant consists of a 


present of two pumps, of 60 h. p. and 25 h. p., respectively, 
one hoist (25 h. p.), two Edison motors, each of 60 h. p. 
running concentrators and stamping mills and a 15 b. p. 
blower. The large pump which was erected when the plant 
was first installed, raises 150 gallons of water, 700 feet per 
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minute, and is of the Knowles duplex type. An Edison 
standard motor is geared to it by a double worm, one right 
hand and one left hand, working into two spur-gears that 
mesh into each other and operate the pump, the object of 
the two worms being to neutralize the longitudinal thrust. 
The smaller pump, which was installed a few months ago, 
is somewhat similar, the motor, however, being mounted 
over the pump, with its armature vertical, the weight of 
the armature counteracting the thrust of the single worm 
employed. Both pumps have been working steadily and 
smoothly for several months, and have satisfactorily filled 
requirements. 

e hoist consists of an Edison motor of standard type, 
but of street car winding and controlling switch, geared to 
the drum through the medium of a friction clutch. By 
means of the controlling switch and clutch, the hoist is 
under more perfect control than a steam hoist. The motors 
for the milla and blowers are of the standard type, and 
present no exceptional features. 

The most serious troubles have been caused by lightning, 
electric storms in that section of the country being frequent 
and very violent. This has formed the subject-matter of 
particular study and special lightning arresters have been 
devised that give excellent protection. Since their adoption 
little or no trouble has been experienced from this source. 
That difficulties were encountered in the early operation of 
the plant is not surprising, and the fact that these diffi- 
culties have been overcome and the entire plant is operated 
successfully and satisfactorily under conditions that for 
severity are not likely to be exceeded anywhere, demon- 
strates the practicability of electric power for mining, and 
guarantees its success inthis field. 


THE NEW THOMSON-HOUSTON 
FORMERS. 


A RADICAL departure in the manufacture of transform- 
ers has been recently taken by the Thomson-Houston 
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New THOMSON-HOUSTON OIL TRANSFORMER. 


Electric Co. The form of plates employed in the core, 
the method of construction, and the transformer box have 
all been changed, and the result has been a very much 
higher efficiency and a more perfect regulation. The new 
transformer, illustrated in the accompanying engraving, 
is known as the type F, and is manufactured in six standard 
sizes, ranging from 12 to 150 lights capacity. 

One of the radical changes in the new type is the ban- 
ishing of all fuses from the transformer box. For the 
primary circuits there has been designed a special combi- 
nation of switch and fuse, which is in an iron box and 
which may be placed where convenient in the neighbor- 
hood of the transformer which it protects. By avoiding 


fuses within the transformer it becomes possible to seal 


THE ELECTRICAL ENGINEER, 


. Teaching it is conducted to the earth 


[March 9, 1893. 


the boxes hermetically after they are once in position, 
something which of course cannot be done when it is 
necessary to open the transformer at intervals on account 
of a blown cut-out. 

A perfect and permanent insulation of the primary coil 
from the secondary coil, and both from the core, is a mat- 
ter which has been very seriously considered, with the re- 
sult that all type F transformers are designed to operate in 
oil. The boxes are made oil tight, and sufficient oil in 
closed cans is shipped with each transformer. The oil 
possesses some advantages over the paraffine usually em- 
ployed, being a somewhat better insulating medium and 
filling the interstices of the coils more closely. 

By reason of the oil insulation, the liability to burn out 
is very much diminished ; and even in case of a punctur- 
ing of the insulation by lightning or by other severe strain, 
the break is immediately re-insulated and the destruction 
of the transformer avoided. In the manufacture of the 
transformers great care is taken in the insulation, and each 
one is tested under a pressure of 5,000 volta alternating 
sarit to about 9,000 volts direct) before the intro- 

uction of the fluid. 

Another safeguard against loss of insulation between 
primary and secondary 1s added by the grounding of the 
core, The sheet-iron plates are very carefully insulated 
from the iron casing, and the ground wire which is attached 
to the core or plates is then connected to a good earth con- 
nection, such as water pipe or gas pipe. here neither 
water pipe nor gas pipe are available, a good earth con- 
ductor can be made by placing a large copper or iron plate 
far enough below the surface to be in damp earth, imbedded 
in broken coke, and attaching the ground wire to the plate. 
With the core grounded in this way, a lightning discharge 
y the grounding 
wire, and the points at which the discharge took place are 
immediately re-insulated by the oil in the transformer. 


LEONARD’S METHOD OF OPERATING ELECTRIC 
ELEVATORS. 


THE eas of elevators or the lifting of variable 
weights by means of electric motors involves problems met 
with in perhaps no other work to which electricity is ap- 
plied, and hence our readers will be interested in the 
method devised for this purpose by Mr. H. Ward Leonard, 
of this city, and recently patented. Mr. Leonard’s objects 
are mainly to enable the speed of the elevator-car to be 
varied without varying the torque or rotary effect of its 
armature so long as the weight is not varied and without 
varying the efficiency of the motor, and also to enable the 
speed and direction of movement to be controlled from the 
car itself in a simple and convenient manner. 

To accomplish this he mechanically connects the oper- 
ating motor with the elevator-car and connects the motor 
so that the strength of its field-magnet remains constant, 
its 45585 being varied by altering the electromotive force 
on the circuit supplying the motor-armature by means of a 
controlling device situated in the elevator-car ; this device 
also serving to reverse the direction of rotation of the 
motor by reversing the field magnet of the generator. By 
this arrangement, the principle of whose operation was 
fully explained in THE ELECTRICAL ENGINEER of Nov. 25, 
1891, the motor is made to have the same efficiency at 
different speeds and the same torque at different speeds if 
the weight moved remains the same. This is a feature of 
great importance in elevator work. Since the field is kept 
at a constant strength, no sparking occurs at the commu- 
tator-brushes, for the non-sparking point does not change 
materially. The reversal of the electromotive force is ac- 
complished at a time when the same is at a minimum, and 
to reverse the motor the electromotive forve of the sup- 
plying generator is first gradually reduced to a minimum 
eee reversed, and then gradually raised to the point 
desired. 7 | l 
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THE GRAVES LOW TENSION ARC LAMP. 


Tue Graves low tension arc lamp shown in the accom- 
panying illustration, is the invention of Mr. W. D. Graves, 
of Cleveland, O., who has made the subject of arc light- 
ing a special study for the last ten 
years, and has brought out many im- 
provements in the arc lamp. ` 

This illustration shows his very 
latest improvement and it not only 
embodies all the desirable features of 
his former lamp, but contains many 
that are peculiar to itself. This lamp 
does not contain any clock-work, dash- 
pots or complicated sets of springs, 
and the adjustment of the lamp is 
simple. The same winding answers for 
any desired quantity of current from 
four to twenty amperes, with very 
little adjustment of the mechanism. 
Thus it is obvious that a change in 
current or variation in potential affects 
the light far less than usual. 

The carbons are held in suspension 
by mechanical means and thus a uni- 
form length of are is secured at all 
times, and the feeding is simply done 
by the shunt circuit. The clutch is 
very simple and will allow for greater 
variation in the size of the rod than 
is usually the case with correspond- 
ing freedom from wear. Should it 
become worn to such a degree that it 
\ does not work perfectly, it can be re- 
placed by a new one very readily and 

at a very little cost. | 

The lamps are at the present time 
working with good results on 110, 220 
and 500 volt circuits and also on 6}, 8, 
9,6,, 10 and 18 ampere circuits. From 
this it will be seen that the lamp is 
adapted to any standard currents and 
can be used either on a multiple sys- 
tem, or in series, and in order to do 
this, it is not necessary to add any complicated mechanism 
to gain the desired results. 

The designer of this lamp has arranged the construc- 
tion to meet the convenience of both the trimmer and 
the repairer, making it possible for any ordinary workman 
to take it apart, clean, assemble and adjust it in the short- 
est possible time. All the screws and threads are standard, 
so that should any part become broken, it is not necessary 
to send to the factory for special screws or parts. 

The lamp when constructed for constant current circuit 
is provided with two positive automatic cut-outs, and when 
the carbons are consumed, the lamp is cut out through no 
resistance, and thus saves the power required to run the 
lamp when burning and makes it practically impossible to 
burn out the coils or any other part of the lamp. 


Graves Lamp. 


THE DEVELOPMENT OF ELECTRIC TANNING. 


Accorpine to La Lumiére Electrique several French 
tanners have adopted the electric tanning process, but have 
not made the fact public ‘‘ for fear of displeasing a clien- 
tèle always distrustful of new methods.” The Société 
Brion et Dupré is known to employ six drums, capable of 
an annual output of 600 tons of tanned hide. In Portugal 
there are two electric tanneries at work, at Porte and Braga, 
having an annual output of 700 tons of tanned hide; and 
in Madagascar an electric plant is being set up. In Brazil, 
at Boa Vista, some eight miles from Rio de Janeiro, there 
is an electric tannery covering about 13 acres, and possess- 
ing no less than 100 drums. The annual output of the 
Boa Vista plant will ultimately be about 70, 000 tons. 
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STAGE LIGHTING BY ELECTRICITY. 


——.— 


Frew theatre-goers realize the lavish expenditures on light 
which managers are obliged to make in order to present a realistic 
stage picture. 

The calcium light is most commonly used for stage work, though 
attempts have been made to substitute cheaper illuminants, such 
as magnesium, zirconium, and carburetted hydrogen, or illumin- 
ating gas. None of these being adequate to the demands, how- 
ever, attention has been turned to electricity, which promises to 
meet the requirements made upon it. 

Developments have recently been made in this line by the Scott 
Electric Co., of New York. In some of the Euro theatres 
ordinary arc lamps of from six to ten amperes have been used, but 
in them the fault has been that the candle power obtained from 
so small a light is insufficient to admit of the screening or ‘‘ toning” 
necessary to diffuse and overcome the violent glare of electric 
lizht. They have been, in most cases, obtained from street cir- 
cuits of a potential too high to be safely handled. The Scott lamp 
is adapted to constant potential circuits of low voltages and is 
self-focussing. A current of from 12 to 20 amperes at a potential 
of 50 volts is usually supplied, giving from 2,000 to 5, 000 c. p. 
against 900 to 1, 200 c. p., the maximum of the calc.um light. 

There are many advantages to be gained by electric lighting. 
First, and perhaps the most important, is the instantaneous con- 
trol which the operator obtains over any number of circuits how- 
ever widely distributed, allowing the production of effects which 
with calcium would be impossible. 

Secund, a much stronger light can be produced and regulated 
than with calcium, and, with the aid of filterers to diffuse it, 
richer and more mellow effects can be obtained. By the use of 


Fic. 1.— TRE Scort LENS Box FOR ELECTRIC STAGE LIGHTING. 


a lens, greater accuracy is secured in focussing than is possible 
with a calcium light. 

Lastly, yet of most importance, is the greatly reduced cost of 
electric lighting, for the actual results show that an improved 
aiy of light can be furnished at one-fifth the cost of any other. 

n many of the prominent theatres of New York, Chicago, St. 
Louis, and other leading American cities this apparatus has been 
introduced with gratifying results. 

The accompanying illustrations show the electro-calcium lam 
now in use. Its form is such that all the usual appliances, suc 
as the lens box, Fig. 1, the color box, Fig. 2, or the reflector, Fig. 
8, can be used as readily as with the calcium light. It will be 
noticed that the lamp can be placed at any angle, from below the 
horizontal to the vertical, and has a lateral range of motion that 
includes a complete circle. The electro-calcium apparatus is so 
compact and thoroughly mechanical in construction that many 
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theatrical companies carry an outfit of from two to fifteen lamps, 
etc., on the road. 

The flexible wires, pockets, switches and rheostats can be put up 
on stage and gallery in a few minutes, and if the electric current 
can be e (as it can in most instances, each electro-calcium 
lamp taking the equivalent of only 30 16 c. p. incandescent lamps), 
it is but the work of a moment to couple the main connecting 
wire and series of necessary cut-outs and plugs with the electro- 
calcium outfit. 

If the dynamo of the theatre is run to full capacity, it is always 
very easy to make arrangements with some outside electric com- 
pany to run the necessary main wire to the theatre to operate the 
requisite number of electro-calciums. 

The Edison Illuminating Co., of San Francisco, ran a wire in this 
way from their station to the Baldwin Theatre—about 2,500 feet— 
for Mr. David Henderson's Crystal Slipper“ company when per- 
forming there about a year ago. This company carried 15 of the 
Scott electro-calcium lamps on the road. 

Mr. Henderson’s ‘‘Sinbad” company is now cany om Sey of 
the electro-calciums on the road. The lighting of ‘‘Sinbad” is 
the most brilliant and gorgeous ever seen in the history of stage 
illumination. This gentleman is the first theatrical manager of 
the country to use the electro-calcium apparat manufactured by 
the Scott Electrical Co., and with the able assistance of Mr. Mar- 
tin Krueger, his electrician, has demonstrated to the theatrical 
world the uses and possibilities of electricity for stage lighting. 


FdS. 2 AND 8.—COLOR BOX AND REFLECTOR. 


‘‘Sinbad,” with all the magnificent electro-calcium lighting 
effects, will be presented at the Garden Theatre, in this city, during 
the coming summer season. 

Stuart Robson carries two electro-calciums on the road, and 
his manager, Mr. John Wooderson, and himself express them- 
selves as perfectly satisfied with the apparatus. 

Messrs. Richardson and Colby, managers for Francis Wilson, 
state that the company will save several thousand dollars 
during the season of 40 weeks by using the eight electro-calciums 
instead of the old style lime lights, for which they paid between 
$5,000 and $6,000 per season. 


A COMPARATIVE TEST OF HIGH AND LOW SPEED 
ENGINES IN RAILWAY WORK. 


BY CHAS. W. WASON. 


Havine high speed and Corliss engines in our power house, I 
thought it of sufficient interest to make some comparative tests 
relative to the economy of the two types of engines, A brief des- 
cription of our plant may not be out of place. Three Armington 
& Sims engines 144¢ x 15 inches and three others 181¢ x 18 inches 
of the same make, compose the high s8 portion of our power 
plant. To each small engine are belted two Edison generators of 
40,000 watts capacity and to each large engine are belted two 
80,000 watt generators, manufactured by the same company. In 
the other part are two 28 x 48 inch simple Corliss engines made 
by the C. & G. Cooper Co., belted to countershaft, 7 inches in 
diameter and about 80 feet long with four clutch pulleys 88 inches 
in diameter by 28 inches in face made by the Hill Clutch Com- 

any, and from the countershaft are belted four 175,000 watt 
ison generators. Our steam plant consists of 14 tubular boilers, 
18 feet long, 72 inches in diameter with 72 4-inch tubes with 


1. A paper read before the Cleveland, Ohio, Electric Club, March 1, 1892. 
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Murphy settings. We have been able to use the same boilers in 
each test selecting those that would equalize the distance the steam 
was carried in each test. 

Laboring under the disadvantage of not having an ampere 
meter of sufficient capacity to carry the entire current, we were 
obliged to station a man to read the individual amperemeters of 
eich machine, they aring the amperes upon the sounding of a 
gong every 15 seconds. The water used for steam passing through 
a meter, it was an easy matter to determine the quality used dur- 
ing the 10 hours. Each wheelbarrow of coal thrown on the floor 
was weighed, so that we know the number of tons burned. An 
accurate account of the number of motor and tow cars moved and 
mileage made by each was kept. Hourly readings of the ther- 
mometer, and condition of the weather were noted. We used a 
Bristol automatic steam registering gauge. The temperature of 
the water as it left the Berryman heaters was taken every 15 
minutes, also as it ran from the street main. 

By taking readings of the quantity and pressure of current 
every 15 seconds, or ìn other words 2,400 readings in 10 hours, a 
very fair average of the electrical output has been obtained. 
Owing to the constant and rapidly varying load it is almost 
impossible to get the mechanical horse power. In taking a card 
with the indicator the load will change before the stroke is com- 
pae I would very much like to hear from any one who has a 

evice that will accomplish this purpose. I expected to find a 
greater difference in favor of the low speed over the high speed ; 
of course, we have the countershaft to run in the former which 
load does not come in on the latter, giving in turn a factor of 
flexibility that is of much importance. 

The following is the data of tests taken Feb. 14th, with high 
speed, and Feb. 21st, with slow speed plant: 


1802 Hion esei 80 i eed 
N o- 
engines. engines. 

Average elec. horse power develo in 10 hours...... 568 630 
Maximum elec. horse power developed in 10 hours. .. 818 842 
Minimum elec. horse power developed in 10 hours.... 486 854 
Number gallons ofl used in 10 hourꝑwnss. 7 gal. 8 gal. 
Water consumption for 10 hours. 8,900 cu. ft. | 8,800 cu. ft. 
Water consump. per aver. elec. horse-power per hour. 48.29 87. 60 
Water eva per lb. coal per hour ....... ..... 6.61 lbs. 6.51 lbs. 
Amount of bituminous slack coal used in 10 hours... 36,900 Ibe. 86,300 Iba. 
Amount of ashes made in 10 hours. 890 lbs. 4. 779 lbs. 
Amount of fuel used per aver. elec. h. p. per hour. . 6.55 Ibs. 5.76 Iba. 
Pounds of comb. per aver. elec. h. p. per hour.. 5.68 Ius. 5.00 Iba. 
Number of pounds of coal per car mile................ 6.57 Ibs. 6.88 Ibe. 
Average amperes per 10 houraeLLsLsssss. 812 907 
Maximum amperes per 10 hours. 1,120 1,160 
Minimum amperes per 10 hour. 720 720 
Average voltage per 10hours.... ... messes . 518 518 
Maximum voltage per 10 hours...............eseeesees 535 530 
Minimum vol per 10 hours... .............02.008. 505 510 
Number of ings of 15 seconds intervals....... abe 2,385 2,895 
Average temperature of water from heaters. . ...... 186° F. 197° F. 
Average temperature of water from street main...... 89° F. 32° F. 
Average temperature of the outside atmosphere...... 43° F. 41° F. 
Condition of weather ster eres tan Cala casein e rainy. foggy. 
Average steam pressure as per automatic steam reg- 

istering diagrauuumumumdmuh cece cece . 96 Ibs. 97 Ibs. 
Maximum steam pressure as per registering diagram. 102 lbs. 100 lbs. 
Minimum steam pressure as per registering diagram. 90 Ibs. 90 lbs. 
Average chimney draught..... ...........0 cece eee eee % lbs. t Ibe 
Number motor cars run on linn ...........05. 62 
Number tow cars run on line. 9 10 
Number miles made by motor cars. 4,640.02 4,627.29 
Number miles made by tow caraekes. 767.65 806 53 
Number passengers carried on cars........ ... ene 12,866 15.468 
Number miles made by Brooklyn mot rcars......... 61.75 87.28 
Number miles made by Brooklyn tow cars 30.87 43.64 
Number miles by Broadway motor cars ere 117.10 117.10 
Number of Brooklyn motor cars 4 4 
Number of Brooklyn tow carsLss. 2 2 
Number of Broadway motor cars.....  . ue ......eee ° 5 5 
Number of Broadway tow cargegezLezez se oreco None. None. 
Total number of motor car mileꝶ s 4,818.87 4,881.77 
Total number of tow car mileennss 798. 850.17 
Total number of motor car ꝗ 71 71 
Total number of tow cars. 11 12 
Total number of motor and tow cars......... e 82 88 
Total number of car miles made from power devel- 

Su kn r ea tas Seah tanad scat yeas 5,617.89 5,681 .94 

Average horse power per att 6.86 h. p 7. 50 h. p 


1. Fifty-four of these are No. 6, and seven are No. 14 Edison, with one T.-H. 
S. R. G. of 15 h. p. 


Undoubtedly more data could be obtained land more compari- 
sons made; however, the above may prove a starter for others 
who are working in this unexplored field. 


ACCUMULATOR CARS IN PARIS. 


Wuart is termed the first serious trial of accumulator cars in 
Paris is reported as about to be made by the Société des Tramways 
de Paris et du Department de la Seine. If the experiment is suc- 
cessful, other companies propose to adopt the aysam, whilst new 
lines for the construction of which concessions have been granted 
will probably be similarly equipped. The first line of the Paris 
Company on this method is to be in operation between Saint 
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Denis and the Madeleine, and the cars are to attain a of 73% 
miles an hour normally in Paris, 10 miles outside the fortifications, 
and 22 miles an hour if necessary! The cars to be used may be 
characterized as locomotives, as they will only contain the storage 
batteries, the motors and the driving mechanism. This type of 
car is the patent of the firm of G. Averly, of Lyons, and each axle 
is fitted with a motor of 15 h. p. The motors are of the Gramme 
or Siemens type. The cells are of the Laurent-Cély-Sarcia make. 
One of the peculiar features of the cars is the arrangement of 
mechanism which permits of their being derailed and p on 
the line again as may be desired. The cars, which will shortly be 
put into service, are provided with electric brakes, and the weight 
of one locomotive with two trailing cars is 12 tons. 


ON THE LAW OF HYSTERESIS.—V. 
BY CHARLES PROTEUS STEINMETZ. 


Cast-Steel, Annealed and Hardened.—Of one kind of steel, 
two test pieces were cast, at the same casting, turned off to stand- 
ard size and, by sear ster them in the netometer, found to 
be exactly alike. Then the one piece was hardened, the other 
een Magnetometer tests gave the following magnetic 
cycles: 


TABLE VII. 
Hardened. Annealed. 
I II III 1 II 
Maximum x. x. r., in 
Ampereturns : r = 44.5 65.5 108.0 44.5 101.0 
Maximum magnetiza- | 
tion B = 8,500 11,400 18,500 14, 100 16,600 
Herefrom as coefficient of hysteresis, was found 
n = .02494 | .02512 | .02490 | 007997 |. 007962 
— — aea 
Average, 17 = 3 7 = 007980 


~ 025 ~ .0080 
Hence, when annealed, the hysteretic loss is H = .008 BI. e; 
when hardened H = .025 BI; and calculated by means of these 
formulas, we derive 
a = 48,400 77,500 101,500 34,780 45,100 


and 
H — H = 100 — 800 400 — 
calc. obs. + + IR 
= per cent. of 
H + .2 —.4 +.4 —2 +.2 


calc. 

It is especially interesting to note that though the chemical 
constitution of both samples is exactly the same, their magnetic 
behavior is entirely different, so that the magnetic properties of 
iron seem to be determined much more by its phesioal than its 
chemical constitution. 

Another sample of cast steel of low magnetic conductivity 
gave the results shown in Table VIII. 


TABLE VIII. 
I. | II | III | IV 
Maximum x. x. F.: F = 37.0 52.0 75.0 95.0 
Maximum magnetization : B = 6,380 7,640 8,950 10,000 
Average, 7 = .001195, i. e., — .012 
Herefrom, H = .012 B1.6 
a = 14,620 19,520 25,140 80,020 
C. 
H — H 20 — 380 
E + + 140 + 420 
= per cent. of 
a +.1 — 19 + .6 + 1.4 
Soft Machine Steel.—(Table IX.) 
TaBLE IX. 


Maximum k. u. T: F = 
Maximum magnetization: B = 14,800 


Average, 7 = 00936; hence 
H 64,600 
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4 = — 400 + 600 i. e., + 1.0 per cent. 
Cast Iron.—(Table X.) = 
TABLE X. 
1 | u 
Maximum x. M. .: F = 50.0 95.0 
Maximum magnetization : B= 6,800 10,300 
Average, 7 = .01616; = = 22,000 42,800 
: ae Cale. 
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TABLE XI. 
MAGNETIC CHARACTERISTIC, 


F in ampere turns per centimetre length of magnetic circuit. 
B in lines of magnetic force per square centimetre. 
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B F B F B 
750 70 2930 140 8770 
1510 80 3080 160 8980 
2000 8220 180 4070 
2320 100 8350 200 4200 
2560 110 3470 220 4810 
2760 120 8580 240 4400 
TABLE XII. 
CYCLIC MAGNETIZATION. 
I. II. III. 
— — 5 ae — 
Br Ba Br Ba F Be Ba 
+ + 1020 180 8640 8740 
0 +1520 — 200 +1660 140 3780 8820 
-+1200 1920 . +1000 2020 150 $820 8900 
1800 2230 1750 2280 160 $910 8980 
2160 2500 2150 2520 170 3990 4050 
2450 2700 2710 180 4110 
2670 2850 2610 2880 190 4120 4170 
2850 8000 2800 $020 200 4190 4230 
8020 $120 p $150 210 4260 4280 
8190 8250 $140 $280 20 4320 4840 
8840 $360 3410 20 4360 4870 
8410 3530 240 
8530 3640 (240.) 
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d = 9,840 ergs, 18,780 ergs ; 
obe. l 
7 = .02049 02041; Average, 7 = .02045 
Curve of hysteresis, H = .02045 B1.6 ý 
8 = 9,820 ergs 18,810 ergs 
C. 
H — H = — 20 er 30 
calc. obs. PP = ea 
= — .2 per cent. + .2 per cent. 


As seen, the coefficient of hysteresis of magnetic iron ore 

7 = .020, ranges between that of cast-iron, 7 = .016, and of 
ened steel, 7 = .025. The magnetic conductivity is approxi- 
mately 20 per cent. of that of wrought iron. 

In Fig. 4 is given a comparison of the hysteretic curves of 
harden teel, annealed steel, cast-iron, magnetic iron ore. 
This figure shows well the three characteristic forms of hysteretic 
curves : 


TABLE XI A. 
H = ņ Bi6 [4+ e N B'] 


H in ergs per cycle and em., B in lines of magnetic force per 
cm.*, F in ampere turns per cm. 


— —— a e e a E 


© 
8 F g | © 
8 il ® f] 
Ss | sa g 87 
4 
Material. se | 3. 38 i 
8 5 E 28 8 
* 3. zh 8 8 
T 8 * i Se 
. | de | | 
= — S 
Very soft iron wire (Ewing)... 0020 14700 (1.5) 
Westinghouse converter, sheet-iron...| . 0024 17800 (1.8) 
Very thin sheet - iron, standard 0030 1 17100 (2.3) 
Thick sheet- iron 008832 17500 (2.5) 
Sheet- irooonnn . 001215 weve (3.2) 
Sheet iron. .004504 ne (3.4) 
Soft annealed cast-steel . ............. 0080 14000 5100 6 0 
Tool steel q 0091 14800 8300 9.1 
Cast- steel of low susceptibility ....... .0120 6400 2600 9.1 
Cast-iron.......... 5300 aie wea 0162 6100 2100 10.4 
Hardened cast- steel 0250 8000 4500 19.0 
Magnetic iron ore. ees 2820 


— nc Eee 


1 For N = 100. 2, e = .746 x 10-6. 8, £ = .2088 x 10-46, 
4, e = 1.16 X 10-6. 
(To be continued.) 


Obituary. 


AUGUSTUS CLASON GRAHAM. 


WITH profound regret, we have to announce the death, under 
peculiarly afflictive circumstances, of the founder and first editor of 
this journal, srg See Clason Graham, which took place early on 
the morning of Thursday, February 18th. After returning from 
a Visit to the bereaved family of his brother, James Varnum Gra- 
ham, who died in 1 L. I., on Wednesday, Mr. Graham 
was so prostrated with grief that he succumbed to a sudden attack 
of apop exy, and passed away only a few hours later. 

r. Graham was descended from an old and distinguished 
Colonial family, who traced their ancestry to the noted ttish 
chieftain Graeme, the historical hero of the Highlands. His 
father, John Lorimer Graham, was formerly postmaster of New 
York, and in his day a prominent citizen. Augustus Graham 
was born February 22, 1828, and received a good education in the 
best schools of the city. In 1849 he joined a party of fifty gold- 
seekers, who sought to reach Califurnia by ascending the Rio 
Grande. Before they had proceeded many days’ journey, they 
were attacked by epidemic cholera in a malignant form, and in a 
few hours scarcely half a dozen remained alive. Mr. Graham 
took command of the remnant, and after unparalleled hardships, 
ultimately reached New Orleans, with two others, being the only 
survivors of the ill-fated expedition. 

It is not too much to affirm that no more enterprising, public- 
spirited, generous and 1 citizen than Mr. Graham 
ever won the respect and esteem of the community in which his 
lot was cast. Of an eminently social disposition, and kind- 
hearted almost to a fault, he led the citizens in all good works, 
while the poor and needy found in him the best and most con- 
stant of friends. He always took a lively and abiding interest in 
all literary and educational: matters, and for fifteen years prior to 
his decease had been the treasurer and most active member of 
35 Board of Education of Whitestone, N. V., his place of resi- 

ence. 

In January, 1881, in conjunction with Mr. C. B. Williams, he 
established Electrician, of which he assumed the editorial and 
penera management, the business department being in charge of 

r. Williams. This was the first essay which had n e in 
to establish a journal on broad lines, embracing the 
of the electrical industries. The new journal took a 


this count 
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high position from the start, and its cordial reception by those in- 
terested in the then rapidly growing electrical developments soon 
led the managers of other journals, which had already established 
themselves as exponents of the telegraphic, telephonic and other 
pecia. interests, to enter the same field. Comprehending at once 
the new requirements of the situation, Mr. Graham associated 
with himself Mr. Franklin L. Pope, in the editorial conduct of his 
enterprise. The journal was at once enlarged and greatly im- 
proved in many ways; a broad, independent and vigorous edito- 
rial policy was marked out, which has been consistently adhered 
to from that day to this, and under its new title of The Electrician 
and Electrical Engineer, subsequently shortened to the THE 
ELECTRICAL ENGINEER, it entered at once upon an uninterrupted 
career of prosperity. Ultimately, seeking to withdraw from the 
cares of active business, Mr. Graham dis of his interest to 
his associates, but it has been a gratification to them to feel that 
he has never ceased to manifest the warmest interest in the suc- 
cess and prosperity of the journal, to which his own intelligent 
conceptions and high ideals in earlier days contributed no unim- 
portant share. 

Mr. Graham leaves a widow and two children to mourn his 
untimely death. 


EUGENE T. LYNCH, JR. 


A GREAT many of our readers will be inexpressibly 
greva at the death in Memphis, Tenn., of Eugene T. Lynch, Jr., 

a fall from his horse. From his active connection with the 
old United States Electric Lighting Co. in this city, young Mr. 
Lynch was well known to a very large circle in the electrical 
field. He served as an officer of both the National Electric Light 
Association and the New York Electric Club, and took a lead 
part in their affairs until recently, when he was tempted South by 
the large opportunities in electric railway work and the de- 
mand for electric lighting. As electrical engineer and contractor, 
he installed several plants, and was busy with a number of pro- 
jects at the moment of his sad and untimely death. 


ined and 


Legal Notes. 


LITIGATION IN THE FIELD OF INTERIOR WIRING. 


THE growing importance and value of methods of interior wir- 
ing, combined with the spread of a well-founded conviction that 
before long nearly every interior wire for electric lighting will be 
run through tubes, has naturally led to litigation with regard to 
patents on interior conduiting, and there is promise already of a 
struggle for the possession and control of what must eventually be 
an enormously valuable field of work. The Interior Conduit and 
Insulation Company having announced its intention to maintain 
the claims it has made to a el monopoly, both in funda- 
mental principles and in detail devices, trouble has been taken to 
secure from it a statement as to the patents on which its case is 
based : 


No. 176,784. Issued to Edward A. Hill, May 2, 1876. 

Claims in combination a series of electric circuits, a series of 
inclosing tubes with occasional breaks giving access to wires from 
the surface of floors, walls, etc. 

No. 843,087. Issued to L. Stieringer and J. H. Vail, June 1, 
1886. 

Claim in combination main and branch circuits in combination 
with distributing centres for interior electric lighting. 

No. 401,498. Issued to Edward H. Johnson and E. T. Green- 
field, April 16, 1890. 

Claims the use of an insulating tube in a system of interior 
conduits in combination with the two wires of a circuit in one 
tube. Also a system of tubes consisting of mains, branches, etc., 
continuous from source of supply to points of consumption, except 
as intersected by switches, cut-outs, etc. 

No. 469,208. Issued to E. T. Greenfield, Feb. 16, 1892. 

Claims the dame as above except that it covers the use of two 
tubes, each enclosing a single wire of a circuit. 

Many minor details demanded in the practical working- out of 
a conduit system are also said to be fully covered by these and 
other patents, but the four patents above mentioned are considered 
ample to establish the company's contentions as to the following 
exclusive patent rights: 9 

To employ a system of tubes for interior electric lighting. 

To employ a system of electrical distribution in which a main 
circuit supplies a number of branches. ; 

To employ a system of tubes in which the two wires of a cir- 
cuit are laced in a single tube. , 

To employ a system of tubes in which there is a tube for each 
wire of a circuit. 

With regard to the above we are informed that the Interior 
Conduit & Insulation Co. has secured an injunction against the 
Holtzer-Cabot Electric Co. under the patents mentioned above. 

On the other hand, suit for injunction and accounting has 
been brought against Grace, Pinkham and Godfrey, who may be 
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said to stand for the Interior Conduit Co., by the Indurated 
Fibre Industries Co., and the Builders’ Insulating Tube Co. for 
infringement of what is known as the McMahon patent, covering 
the making of pipes, or paper tubing, to carry electric wires. Tbe 
laintiffs also announce their intention to bring suit against users. 
the above suit, a demurrer has been filed on the part of the 
laintiffs, which demurrer calls in question the validity of the 
McMahon patent. Argument is now awaited. The plaintiffs are 
making a paper tube called ‘‘ Buildite.” ; 

A further t to the situation is given by the action of the 
New York Insulated Wire Co., the manufacturers of the ‘‘ Vulca” 
composite duct. Their attitude in this triangular fight may be 
inferred from the following notice they have given out during 
the past week as to their claims: , 

irst—We were the pioneers in advocating the system of single 
wires in conduits and demonstrating the ‘‘ Duplex” or double 
conductors unreliable and dangerous. 

Second That the Vulca electrical wire ducts will stand the 
action of cements, plaster, acids, etc. f 

Third—We tee our customers absolute protection 
against all suits for infringements in using our Vulca wire ducts 
and complete system for interior wiring. 

The above summarizes the situation, so far as any steps have 
been taken to enforce rights or determine them in this new and 
important field of work. 


ANOTHER DOUBLE CARBON LAMP INJUNCTION. 


JUDGE SHIPMAN of the United States Circuit Court, in this 
city, handed down, on March 1, his opinion in the suit of the 
Brush Electric Company against the United States Electric 
Lighting Company. e suit turned on the use of the “ double 
carbon lan e The Brush Company claimed the exclusive right 
to use this device under a patent grauted Sept. 2, 1879. 

Judge Shipman upholds this claim, and grants a perpetual 
injunction against the United States Company restraining that 
corporation from using the double carbon in the future. The 
defendant is also required to appear before United States Com- 
missioner Shields to render an accounting of profits made on the 
use of the disputed patent in the past two years. 


Patent Notes. 


OPERATING CONVERTERS IN PARALLEL—THE STANLEY 
PATENT. 


A PATENT relating to electrical distribution by alternating cur- 
rents issued on March ist, to the Westinghouse Company, as 
assignee of William Stanley, Jr., appears to havea very important 
bearing on the art as now practised in this country. The history 
of this patent is a somewhat remarkable one. In October, 1885, 
Mr. Westinghouse having previously secured an option to pur- 
chase the American nenn of Gaulard and Gibbs for the Poena 
alternating system, which as then operated in London, the 
converters arranged in series, like arc lamps, employed Mr. Stan- 
ley to make an experimental investigation of the system, with a 
view of adapting it to the requirements of the electric lightin 
service in this country. He took e of an old disused 
factory in a secluded locality in Great Barrington, Mass., and 
commenced his labors. A descriptive paper written by him dated 
November 26, 1885, shows that he at that early date become 
fully possessed of the idea that tbe converter must be so con- 
structed that the counter E. M. F. opposing the impressed E. M. F. 
would vary in direct proportion to the variation in resistance and 
flow of current in the secondary circuit, and that to accomplish 
this it was necessary to use endless cores in the converters, and 
to connect them in multiple, all of which was a radical departure 
from the theories of Gaulard and Gibbs, but which has been 
abundantly proven to be the correct practice. By March, 1886, 
Stanley had completed a small plant and lighted up a number of 
buildings in Great Barrington at a considerable distance from the 
station, this demonstration being the earliest example of the 
practical use of the multiple arc self-regulating system of alter- 
nating distribution. About a year after this a small plant was 
erected by Marmaduke M. M. Slattery for the Sun Electric Com- 

ny, of Woburn, Mass., which was in all essential particulars 
identical with that of Stanley. It had converters with endless 
cores placed in multiple arc, and was constructed with the same 
ratio of voltage, in primary and secondary circuits, and the same 
ratio of iron to copper in the converters, coincidences which were 
claimed in behalf of Stanley not to have been altogether acci- 
dental. The able and ingenious attorney who had charge of Mr. 
Slattery’s interests, filed on April 5, 1888, an application for a 
patent, broadly covering in all its essential features a system of 
multiple-arc distribution so constructed and proportioned as auto- 
matically to maintain a correspondence between the number of 
lamps alight and the load on thedynamo. Immediately after the 
issue of this patent, No. 386,986, July 81, 1888, Mr. Stanley, by 
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way of protecting the interests of the Westinghouse Company, 
filed an application covering exactly the same ground and making 
the same claims. A vigorously contested and protracted litiga- 
tion ensued before the Patent Offce lasting several years. which 
has been finally terminated by the decision of the Commissioner 
in favor of Stanley, resulting in the issue of his patent. Mean- 
time, Slattery’s interests had into the control of the Fort 
Wayne Company, and thence into that of the Thomson-Houston 
Company. The virtual effect of tbe Commissioner’s decision and 
the issue of a patent to Stanley will be to render the Slattery pat- 
ent void. As all multiple-arc alternating plants necessarily em- 
ploy the construction and mode of operation covered by the Stan- 

ey patent, the indications are that the effect of the patent upon 
the relative strategic positions of the leading competitors now in 
the electric lighting field will be by no means an unimportant 
one. 


Personal. 


Mr. FRANK SILLIMAN, one of the staff of the engineering dee 
tment of the Thomson-Houston Electric Company, was one 
ay last week presented with a handsome testimonial from the 
members of the same staff on the occasion of his marriage and 
departure to Savannah, Ga., where he has gone to accept an im- 
portant appointment. The testimonial consisted of a dozen silver 
and pearl fruit knives, and a very handsome silver calendar, and 
was presented by Mr. W. J. Button, in a few appropriate words. 
The following gentlemen, members of the engineering staff, of 
the railway, ighting and international departments, were the 
donors: A. Jaastad, M. T. Kahurl, F. E. Greenwood, C. L. Howes, 
W. J. Button, H. W. Adams, G. D. Norton, J. F. Dubois, J. H. 
Watterman, A. Chandler, F. P. White and W. A. Chapman. 


Mr. Ross Mac KIx, for the past two years electrical engineer of 
the Allied Electric Light Companies of Cincinnati, has resigned 
that position to establish an office as consulting engineer in that 
city. Mr. MacKie was formerly general superintendent of the 
Fort Wayne Electric Company and is widely and favorably known 
in the profession. He was elected a member of the National 
Electric Light Association at the recent Buffalo meeting. His 
long and varied experience in practical electrics fit him peculi- 
arly for the occupation he has adopted. 


Dr. Lovis BELL, who has been editor of The Electrical World 
for a little less than two years, has resigned, and will hereafter 
have no connection with that paper, It is understood that Mr. 
Carl Hering will do part of the editorial work in connection with 
his engagements as an expert in Philadelphia. Dr. Bell will de- 
vote himself to the apona field of power transmission and 
railway development. His recent book, written in conjunction 
with Mr. O. T. Crosby, on ‘‘ The Electric Railway,” is a most val- 
uable and useful publication. 


College Notes. 


PENNSYLVANIA STATE COLLEGE. 


THROUGH the liberality of the Westinghouse Electric Co., a 
500 light alternating incandescent dynamo, with constant current 
exciter, compensator, alternating voltmeter and ammeter, and a 
number of converters, have recently been added to the equipment 
of the electrical engineering department. 

The trustees, on recommendation of Prof. Osmond, about a 
year ago, authorized the extension of the course to include a fifth 
year. Accordingly, the course for tbe degree of E. E. now 
requires five years; but at the end of the junior year, students 
who cannot remain two more years may take an approved course 
of one year (taken from tbe two) and receive the degree of B. S. in 
electrotechnics. This extension to five years makes it possible to 
bring into the course a large amount of mechanical engineering 
and also increase somewhat the distinctive electrical work both in 
the applications and in the advanced theory of electricity. 

Students of the electrical department, especially Messrs. Bohn 
and Loyd, have recently designed and constructed a dynamo, on 
castings sent by Mr. Greenwood, of the Rockhill Furnace, for 
lighting the machine and car shops and other buildings of the 

urnace. 


MOTORS ON THE U. 8. 8. MIANTONOMOH.” 


INFORMATION comes to us that the Crocker-Wheeler Electric 
Company has just placed four of its perfected fan outfits in the 
turrets of the new U. S. S. Miantonomoh,” to blow the smoke 
aey from the guns. This is surely a novel use of the electric 

an. 
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Literature. 


Magnetic Induction in Iron and other Metals. By J. A. Ewing, 
M. A., F. R. S. S., L. & E., M. I. C. E., D. Sc. London, 
ae a n Printing and Publishing Co. 351 pp., 5 x 8 inches. 
price, $4. 


For some time past the London Electrician has been Pan 
a series of excellent articles from the pen of Prof. J. A. Ewing. 
whose work in magnetism is generally recognized as classical. 
these articles Prof. Ewing, without entering too deeply into the 
history of the subject, has placed before his readers an accurate 
record of the more recent and important work done in magnetism ; 
and these articles, reprinted in book form, are now before us. 

The work begins vay properly with an explanation of the 
fundamental ideas embodied in magnetic work and measurement, 
a description of the methods of measurement usually employed 
for determining the value of iron and steel, and a number 
ef valuable data exhibiting the results of measurements 
on various specimens of iron, steel, nickel and cobalt. The sub- 
ject of magnetic hysteresis, a term which, by the way, was coined 
by Prof. Ewing, is naturally treated of with considerable fullness, 
and induction by very weak and very strong magnetic forces 
is described, together with the influence of temperature and 
stress. 

Prof. Ewing then takes up the magnetic circuit with par- 
ticular reference to the application of the theo 
tion of machines. The last chapter of the work is devoted to the 
molecular theories of netism, beginning with that of Poisson 
and Weber, Ampere and others, to which he has added his own 
most interesting theory recently developed. 

The author, to use his own language. has, throughout, en- 
deavored to familiarize the student with the notion of intensity of 

netization, (I) as well as with the notion of magnetic induc- 
tion (B). “It has been N by some writers,“ says Prof. Ewing, 
‘“ that the alternative which is in this way offered is . 
and confusing, and that if we keep B” we may dispense wit 
“I.” The scientific value and the practical utility of B ?” are 
so obvious that no one proposes to avoid using that. It is 1“ 
that we are told must go. In this cry the author is by no means 
disposed to join. It is not too much to say that in stating the 
magnetic qualities of a metal the quantity 1“ is of primary 
importance. The facts of saturation, the molecular theory, and 
the phenomena of magneto-optics, all demonstrate its physical 
reality and its fundamental interest.” 

Like all of Prof. Ewing’s works, this one is also enriched by 
copious reference to original publications and papers, so that the 
book as a whole preserts the best résumé of this subject extant. 


Practical Electrical Engineering. London, Biggs & Co. New 
York, J. A. Penman. Published in parts. Price, 75 cents per 


part. 


This work which has been undertaken by some of the best 
electrical writers in England has eray received a notice at our 
hands, and we have now before us Volume I, complete. This 
contains exhaustive chapters on electric measurements, steam 
engineering as applied to electric distribution, the construction of 
central stations, switchboards, etc., and the principal systems of 
underground electrical conduits employed in England, and to 
some extent inthis country. There is also before us Part 12, con- 
sisting of the first chapters on secondary batteries, which con- 
tain excellent descriptions of the most modern types of cells, 
together with very clear illustrations. 


Armature and Field Magnet Winding. B 
Lynn, Mass. Bubier Publishing Co.: 1892. 
inches. Illustrated. Price, 50 cents. 


ALTHOUGH many works treat of the methods of design and the 
calculation of the windings for armatures and field magnets of 
dynamo-electric machinery, little has appeared on the practical 
methods of winding as carried out in the workshop. The author 
has in the present volume devoted particular attention to the latter 
subject, a variety of methods of winding drum and ring armatures 
being described from the workman's standpoint. In the short 
treatise on the method of calculating windings, the author has fol- 
lowed Kapp’s method to good advantage. 


Edward Trevert, 
113 pp., 5 x 6g 


Annuaire pour lan 1892. Bureau des Longitudes, Paris. Gau- 
thiers- Villars & Fils. Price, 1 franc 50 cent. 


Besides the practical information contained in the Annuaire 
each year, the volume for 1892 includes a number of articles from 
the pens of well-known savants on monetary matters, statistics, 
geography, mineralogy, etc. 
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The Elements of Electric Lighti By Philip Atkinson, A. M., 
Ph. D. Seventh edition, fully revised and enlarged. New 
York, D. Van Nostrand & Co. 260 pp. Price, $1.50. 


This little work is so well known as to require no detailed re- 
view at this time, and it will therefore suffice it to say that it is 
brought down to date. It will give the layman and student an 
excellent idea of the modern methods and apparatus for gen- 
erating, measuring, storing and distributing electricity. 


The Ventilation of Buildings. 


By Alfred R. Woolff, M. E. Sec- 
ond edition. 


Pamphlet, 32 pp., 6 x9 inches. Price, 25 cents. 


Letters to the Editor. 


LONG-DISTANCE TRANSMISSION AT ONE MILLION VOLTS. 


IN a communication to THE ELECTRICAL ENGINEER of January 
20th I sketched a system for the distribution of power by means 
of high-pressure continuous currents. I will now refer in more 
detail to the generating machinery, and to the line likely to prove 
most successful. 

For some years it has been the practice in many central sta- 
tions to operate arc generators in series, supplying lamps and 
motors ; a further evidence has come to hand in the last few weeks 
of a system of this character at Genoa, which is on a considerable 
scale. I may therefore say at once that I have contemplated the 
operation simply of a large number of the ordinary constant- 
current 5 complete with regulators running at any speed 
independently of one another in series. Nothing more nor less 
than this. Similarly for the motors, the constant- current ma- 
chines with regulator operating on field for constant speed or 
constant voltage or puperesee of a driven machine. 

Thury employs for his generators one field circuit which may 
or may not be a saving. 

After experimenting with a static induction machine I have 
come to the conclusion, that up to 50,000 to 100,000 volta, over- 
head bare wires may be used, and consideration will show that at 
this pressure, the total energy of Niagara might be economical] 
transmitted into the greater industrial centres of the Nort 
American continent. 

As regards the line, above 100,000 volts, it may be liable to 
brush discharges, especially over a damp insulator. For high 
peau therefore I would use oil insulated cables in which the 

rush or silent discharge is entirely suppressed and with which I 

isabel pressures up to 2,000,000 or 3,000,000 volts can be readily 
carried. 
It is a point for consideration as to whether petroleum or a 
viscous fluid is preferable. As in oil a movement of the fluid or 
apparent ebullition precedes discharge, it is probable that a diff- 
cultly movable fluid, as some qualities of Isolatine, would raise the 
pressure of discharge. 

In the Brooks underground conduit, solid paraffine with oil in 
addition has been a Of this, and any other oil insulated 
cables I should be glad to have particulars. 


GEORGE EDENSOR DORMAN. 
Cuar1caco, ILL., March 1st, 1892. 


MOISTURE-PROOF CONSTRUCTION FOR IRON ROOFS. 


Wira regard to Mr. J. Edwin Giles’ communication on the 

iron roofs of the Edison Station at Hazelton, Pa., contained in 
our issue of Feb. 10, 1892, we feel certain that Mr. Giles could not 

ve read our communication in regard to the subject of iron 
roofs published in your issue of Jan. 20, 1892, because there we 
described several methods in use by us, and two methods which 
give a thoroughly fireproof construction and not as expensive as 
the method he describes. We regret exceedingly that Mr. Giles 
did not call on us prior to the building of his station, as we feel 
sure we could have built him one which would have been more 
satisfactory than the one he now has. It seems foolish to have to 
put in an entire interior lining as he has done, which he himself 
says acts as a gutter to conduct the water which forms on the 
underside of the corrugated iron roof and running down to the 
sides of the building. We feel sure that with the fireproof 
sheathing we described in your issue of Jan. 20th no moisture 
will condense on the underside of the corrugated iron roof cov- 
ering. 
In regard to the covering describod by Dr. Amory, manager of 
the Brookline Gas Light Co., we would say we understand that 
this station has not been in use as yet, so we are not able to learn 
whether his experiment will be a successful one or not. Mr. 
Giles evidently failed to communicate with parties who had had 
experience in regard to the matter of iron roofs. Our company 
has made a special study of this for a great number of years, and 
we feel sure that we can give anybody satisfactory information 
should they favor us with communications on the subject. 

Bure K. F ; 

BBRLIN Iron BRIDGE COMPANY. Vice-President, 
EasT BERLIN, Conn., Feb. 19, 1892. 
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CONDENSATION ON IRON ROOFS. 


WE have noticed an article in your issue of Feb. 10th by Mr. J. 
Edwin Giles, in regard to the condensation of moisture on the 
underside of iron roofs. We desire to state for his benefit, and 
that of others who have had trouble of a similar kind, that this 

roblem can be solved in a satisfactory manner by the use of 
Mackite plaster boards as a lining for the corrugated iron, as we 
have practically demonstrated repeatedly in electric stations, ma- 
chine shops, freight depots, etc. The construction with the 
plaster boards is very simple, as the fastenings holding the sheets 
of corrugated iron pass directly through the boards, securing 
them in place also. - 

We shipped several thousand square feet of Mackite to the 
Edison Electric Iluminating Co., of Easton, Pa., last September, 
to be used under the roof of their station, and we can refer to 
them. The advantage musi be seen at a glance, this 
material affording a dry and fireproof lining for an iron roof, at 
a comparatively very low cost. We shall pleased to corre- 

nd with any of your readers who are contemplating the erec- 
tion of a roof of this description. 

EASTERN PLASTER BOARD COMPANY. 

Nsw York Ciry. 


WORLD'S ELECTRICAL CONGRESS. 


Ir has been arranged by Mr. C. C. Bonney, President of the 
World's Congress Auxiliary, Mr. O. Chanute, Chairman of the 
Engineering Congress Committee, and Mr. Elisha Gray, Chair- 
man of the Electrical Congress Committee, that the section of the 
Engineering Congress relating to Electrical Engineering shall be 
merged into the World’s Electrical Congress. 

Due notice of this agreement from the office of the World’s 
Congress Auxiliary will follow the recently distributed circular 
relating to the Engineering Congress, 8 

H. S. CARHART, 


Secretary of the World's Electrical Congress Committee. 


POSITION OF FEEED- WATER HEATERS. 


I HAVE noticed by an inspection of various electric light and 
power plants throughout this country—that where condensing 
engines are used—in some cases a closed feed-water heater is 

laced between engine and condenser, and in other cases live steam 
is eae to heat the feed-water or else the feed-water is not heated 
at all. 

This seems an important point, and I should be glad to hear 
the expressions of opinions of various engineers of experience on 


the subject. 
R. B. OWENS. 
UNIVERSITY OF NEBRASKA, 
LrNoo.n, Neb , Feb. 20, 1892. 


BUFFALO CONVENTION TRAIN SERVICE. 


On behalf of the National Electric Light Association I desire 
to tender thanks through the electrical press to the followin 
named gentlemen, for the very efficient service rendered an 
the numerous courtesis extended to our delegates during the 
recent Convention in Buffalo: 

Mr. M. C. Roach, Gen. Eastern Pass. Agt., N. Y. C. & H. R. R. 
R., New York City ; Mr. Edson J. Weeks, Gen. Agt. Pass. Dept., 
Buffalo, N. Y. ; Mr. H. H. e Boots Agt., Buffalo, N. Y.; 
Mr. J. C. Yager, Div. Supt. Wagner Palace Car Co., New York. 

C. O. BAKER, JR., 


Master of Transportation. 
NATIONAL ELECTRIO LIGHT ASSOCIATION, 
New York March Ist, 1892. 


Society and Club Notes. 


GEORGE CUTTER ON INSULATION. 


AT the last meeting of the Brotherhood of Electrical Mechanics 
of Chicago, a large and attentive audience listened to a talk on 
‘ Conductivity and Insulation.” Mr, Cutter’s recent illness had 
prevented him from preparing a proposed series of experiments 
on this subject, but his lecture drew out quite a little discussion 
as to modern wires and insulations. After calling attention to 
the relation between the terms conductivity and insulation,“ 
he showed how the conductivity of the wires in common use was 
brought to a high state long before the more thorough means of 
insulation were adopted. He then dwelt on the comparative value 
of various insulating materials, and called on the electrical me- 
chanics to sustain the results produced by high-class material by 
taking good care of the joints and other trying spots. 

A brief discussion on making joints and on means of testing 
insulation followed this off-hand talk, which incidentally paid a 
nigh tribute to the work and opportunities of the electrical me- 
chanic. 
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THE PHILADELPHIA CENTURY CLUB, 


AT a recent meeting of the Century Electric Club, held Monday, 
February 8th, the following amendment was made to the by-laws : 

‘The membership of this organization shall consist of two 
classes, active and honorary. Active members shall be over 
eighteen years of age, and shall have been at least one year in 
practical electrical work. They shall also have a certain amount 
of theoretical knowledge, and their eligibility shall be thoroughly 
eee by the membership committee.’ 

Anybody desiring to become a member shall apply to Mr. 
Charles W. Carnes, Penn Mutual Building, Philadelphia, chair- 
man of the membership committee. 


FRANKLIN INSTITUTE. 


AT the meeting of the Electrical Section of the Franklin Insti- 
tute, held January 5, Mr. H. S. Hering gave a description of some 
types of recording volt and ammeters, and rig ee some new 
modifications. Mr. W. S. Aldrich continued his remarks upon 
electromagnetic machinery, with lantern illustrations. Prof. 
Houston read a paper on An Early Conception of Magnetic 
Field,” which was referred for publication. 


At the meeting of the American Institute of Electrical Engin- 
eers, at 12 West Zlst street, on March 15, Mr. A. Wurts will read 
an interesting paper on Lightning Arresters.” 


Inventors’ Record. 


CLASSIFIED DIGEST OF ELECTRICAL PATENTS 
ISSUED FEBRUARY 23, 1892. 


Alarms and Signals: 
aee 1 Burglar-Alarm for Windows, F. C. Page, 460,266. Filed June 
re-Alarm System, H. Redding, 469,376. Filed May 15, 1891. 
Has for ite object to enable the circuit to be closed and the gongs briefly 
operated for the purpose of testing the system without giving the full alarm. 
10 High and Low Water Alarm, A. C. McConnell, 469,424. Filed 
Conductors, Conduits and Insulators :— 
Molding. or Electric Wires, W. Gritten and A. Parmly, 469,241. 
r. I. 
K molding for wires made of slag-wool. 
1 15 Conductor for Metallic Circuits, S. W. Holman, 460,248. Filed Oct. 
A metallic circuit conductor in which both wires of each circuit are arranged 
helically sarny an air-space in the centre of the cable. 
Conduit for le or Hlectric Tramways, G. S. Morison, 469,262. Filed Dec. 


29, 1890. 5 

Claim 1 follows: 

A railway conduit constructed in pocion, the side poces of each section 
overlapping each other at opposite ends of the section whereby when the 
sections are placed together, end to end, openings will be left alternately on 
o te sides as pockets. 

for Electric Conductors, E. T. Greenfield, 460,460. Filed Mar. 21, 1891. 

A conduit consisting of a small tube thrust into a larger tube which has 
been partly filled with a soft insulating material, which material is then 
allowed to harden or set. 

Electric Cable, H. V. Hayes and J. 8. Stone, 469,475. Filed Oct. 12, 1891. 

A cable consisting of a number of associated pairs of compound conductors 
laid up in reversed layers and properly’ insulated. 

Conduit for Electric Conductors, E. T. Greenfield, 469,470. Filed Aug. 14, 


1801. 
A junction sleeve or collar having a non-conducting ring imbedded in its 
inner surface. 
Electric Cable, H. V. Hayes, 469,522. Filed Aug. 16, 1889. 

A metallic circuit in which the direct and return wires are combined spirally 
with insulating material so that the thickness of the latter from the common 
axis of the spirals to the inner surfaces of the wires is greater than its thick- 
ness on the exterior surfaces. 

Dynamos and Motors:— 
leet temas Jor Dynamos or Motors, L. H. Leber, 469,257. Filed May 

9 * 

A ball governor which operates by breaking the circuit completely when 
the machine attains too high a speed. 

Electric Machine, M. von Dolivo-Dobrowo , 469,515. Filed Aug. 8, 1891. 

A system in which the current-genera ng and the current-receivin, 
devices, which are equal in number, are severally connected to form cl 
circuits, while the conducting or line wires are convected to equidistant 

5 of the said circuits, or to the united terminals of the respective 

evices. 
Dynamo-Zilectric Machine, J. Sohlman, 469,281. Filed Sept. 18, 1891. 
two statio annular armatures with induction coils, a central shaft 
ups of fleld magnets and revolyiog within the two arma- 
rs of armatures in groups having an equal number of poles, 
tion of the corresponding elements of the pairs being relatively 
. Reciprocating Engine, M. J. Wightman, 469,441. Filed 

eb. 5, s 

A reciprocating motor in which it ts possible to alter the length of the 
stroke, the number of strokes per minute, and the relative strength of the 
force of the going and returning motion. 

Galvanic and Thermo-Electric Batteries :— 
Diaphragm for Electrical Cells, C. N. Waite, 469,428. Filed Feb. 18, 1891. 

A dense, compact film of a metallic albuminate. 

8 and Appurtenances :— 
ectric Arc Lamp, W. D. Graves, 469,347. Filed Nov 9, 1891. 
An automatic regulating device for arc lampe. 
Electric Arc Lamp, F. R. Boardman, 469,362. Filed Jan. 27, 1891. 

Consists of an insulated box containing a refractory block with two carbon 
holders rigidly connected to the box on op ite sides by insulated con- 
nections, a spring or weight within each holder feeding the carbons toward 
the block, a bayonet joint secured to one end of the carbon-holder, and a cor- 
responding attachment upon the base of the lamp. 


Filed 


adjustable. 


266 


Incandescent Lamp, F. H. Manchester, 469,482. Filed Nov. 4, 1891. 
An incandescent lamp base which shall be unaffected by change of tem- 


ture. 
8 Lamp, F. H. Manchester, 469,488. Filed Nov. 4, 1891. 
Has for its object a lamp base which shall be more durable and less ex- 
pensive than those in ordinary use. 
Electric Lighting System, J. F. McElroy, 469,656. Filed June 4, 1891. 
an . system in which the generator is operated by the motion of 
e train. 
Miscellaneous :— 
Electric Hose-Coupling, J. B. Strauss, 469,288. File i Sept. 14, 1891. 
An electric hose coupling by means of which signals may be communi- 
cated through wires laid within the casing of the hose through any number 
of lengths, by means of which the firemen may communicate with the 


engineer. 
Poison Cabinet, E. G. Kubler, 469,349. Filed Dec. 14, 1891. 

Has for its object to prevent more than one bottle being removed from the 
cabinet at once, thus e accident due to misplacement of the bottles. 
Automatic Electric Gas- Lighting Burner, R. C. Nourse and T. W. Laue, 
469,408. Filed Dec. 29, 1890. 

Electromagnetic Stop-Motion for Steam Engines, W. W. Hailstone, 469,471. 
Filed June 2, 1891. 

An arrangement by which the admission of steam to a cylinder may be 
stopped by means of an electric current under the control of circuit closers 
located at a distance. 

Electric Elevator. R. Watson, 469,461. Filed Oct. 8, 1891. 

An automatic governor controlled by the load upon the elevator, increas- 
ing the speed of the latter as the load is decreased and vice versa. 
Electrical Atomizer, C. Lightbody, 469,481. Filed Apr. 10, 1891. 

555 for Pointing Carbon Pencils, P. Moses, 469,488. Filed Apr. 21, 


1890. 
Process of and Apparatus for Electroplating the Hulls of Vessels, A. D. 
Buchanan, 469.538. Filed Feb. 20, 1891. 

Proceas consists in docking the vessel, incasing its hull in a flexible 
envelope, filling the envelope with a metallic solution, and making electric 
connection between the solution and the hull of the vessel. 

. Advertising Apparatus, W. C. Jennings, 469,652. Filed May 20, 
1891 


ing Engines, J. P. Tirrell, 469,669. Filed Oct. 24, 1891. 
g de 


A pparatus For St 
vice actuated by an electrically-controlled coupling 


A power-controllin 

mec m. 
Railways and Appliances :— 
Electric Railway, W.S. Smith, 469,280. Filed Sept. 3, 1891. 

Claim 1 follows: 

The combination, with a trolley arm, of a frame supporting same, gearing 
for swinging the trolley arm about a vertical pivot, and a shaft for operating 
said gearing provided with a handle for the motorman. 

Commutator Cleaning Device, W. J Phelps, 469 316. Filed Feb. 7, 1891. 

Provides means whereby a street car operator can conveniently clean the 
commutator without leaving his position at the end of the car. ' 
Overhead ai Jor Klectric Railways, E. M. Bentley, 469,858. Filed 
Sept. 17, 1881. 

i Signaling Apparatus, F. I. Myers, 469,488. Filed July 9, 1891. 

Has for its object to Clear a si l immediately on the last wheel of the 
train leaving the block, irrespective of the length of the train. 

Brake for Electric Cars, E. S. Amrock, 469,383. Filed Aug. 10, 1891. . 

Claim 1 follows: 

In the combination with a car provided with and operated by an electric 
motor, & hydrostatic brake, and a connection between the brake and the 
motor For automatically breaking the circuit of the motor when the brake 
is a ; 

Switches and Cat-Outs:— . 
Automatic Disconnector, A. L. Johnston, 469,258. Filed Sept. 10, 1891. 

A disconnector for railway lighting circuits. 

Telegraphs: - 
Electric · Telegraph Apparatus, J. Robinson, 469,278. Filed Jan. 21, 1891. 

An apparatus by which the movements of a transmitting handle indicat- 
ing communications from the transmitter, may visibly be reproduced by the 
et ead movement of a pointer corresponding to that of the transmitting 

andie. 
Telephones and Apparatus:— 
Telephone Support, H. V. Hayes, 469,474. Filed. June 22, 1891. 
17 Device for Telephone Pay Stations, W. Gray, 469,649. Filed Apr. 
16, 1890. 

A coin channel and guide and a signal sounding device having a part 
located in the path of movement of the falling coin. 

Signal Device for Telephone Pay Stations, W. Gray, 469,650. Filed Dec. 15, 
18 


390. 
Similar in its object to No. 469,649. 


CLASSIFIED DIGEST OF ELECTRICAL PATENTS 
ISSUED MARCH 2, 1892. 


Alarms and Signals :— 
x ae aes Fire-Alarm Telegraph Box, F. F. Loomis, 469,745. Filed 
ug. 31, . 
Electric Alarm Clock, J. Yungbauer, 469,802. Filed June 22, 1891. 
Conductors, Conduits and Insulators :— 
Underground Electric Conduit, E. P. Robbins, 469,723. Filed Feb. 24, 1890. 
An underground electric conduit simple and inexpensive of construction, 
generally applicable to all kinds of roadways, convenient of access and as 
nearly as possible water-tight. 
5 Boæ For Cable Systems, C. H. Wilson, 469,765. Filed Sept. 19, 


1889. 
Conduit System for Electric Railways, J. E. Waller and E. Manville 
Filed May 13, 1890. á or 

Claim 7 follows: 

In combination with a flexible conductor in a conduit, a collecting arm and 
shank detachably secured to one another by suitable attachments, said at- 
tachments engaging through slots in one of said parte and adapted to be dis- 
enga ed at will. 

Insulator, C. N. Hammond, 469 910. Filed Sept. 30, 1891. 

An insulator having a straight recess to hold the wire anda curved slot 
leading into the recess for the introduction of the wire. 

Distribution: 
amen of Elect: ical Distribution, W. Stanley, Jr., 469,809. Filed Aug. 15, 

3. 

Employs adynamo generating alternating currentand a number of conver- 
ters to transform the current from one potential to another ina secondary 
circuit in which the lamps or other translating devices are included. 

Dynamos and Motors:— 

Hae oe Jor Controlling Electric Motors, A. L. Parcelle, 469,712. Filed Mar. 

An arrangement by which the circuit may be closed quickly through the 
field coils and gradaally admitted to the armature coils aa the proper counter: 
electromotive force is being developed. 

Dynamo-Electric Machines, E. A. Sperry, 469,725. Filed Jan. 10, 1890. 
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A rotating shaft with an annular armature, rods passing thro 
a supporting spider for such rods, said rods flattened at the po 
where the armature coils pass them, ard a field magnet. 
Electromagnetic Machine, R. Lundell, 469,862. Filed Aug. 5, 1801. 

Claim 1 follows: 

The combination of a disc armature and a double field magnet having a 
set of positive and negative poles on each side of the disc armature, each set 
of pole-pieces being magnetized by a single magnetizing coil. 

Apparatus for IUuminating Cars of Cable Roads, O. E. Scribner and E. 
P. Warner, 469,873. Filed Oct. 13, 1891. 
1115 dynamo placed upon a cable car and operated by gearing to the axles of 

e car. 

Commutator Brush and Holder, C. D. Jenney, 469,806. Filed Jan. 16, 1891. 
Armature Winding for Dynamo- Electric Machines, R. Eickemeyer, 469,917. 
Filed June 1, 1891. 

A low tension winding composed of bendable metal in one or more 
separate lengths or strands and shaped in the form of a loop haviny a straight 
long side, a straight short side, and correspondingly curved ends, which are 
offset centrally in opposite directions. 

Dynamo or Motor, R. C. Kintzing, 470,057. Filed Oct. 18, 1891. 

Consists of a hollow spherical shell containing the field magnet cores, 
removably attached to the shell, and a spherical armature core. 
Motor, La M. C. Atwood, 470,095. Filed Sept. 1, 1890. 

A motor for street cars employing hydraulic gears. 

Galvanic and Thermo-Electric ‘Batteries :— 
Electric Ba'tery, E. Ortelli, 470,073. Filed Sept. 18, 1890. 

Based upon the property which bromine, chlorine, fluorine and iodine have 
of uniting with hydrogen and tormine strong acids soluble in water, which 
attack almost all metals and produce hydrogen. 

Voltaic Battery, H. I. Harris. 470,128. Filed Apr. 4. 1891. 
An improved construction of primary battery by means of which a non- 
1 tuming solution in the carbon cells may be used. 
eating :-- 
eT Heated Smoothing Iron, W. Mitchell, 469,792. Filed May 27, 


Electric Soldering Tool, J. J. Ritter, 489,919. Filed Aug. 27, 1891. 
Lamps and 1 — 
Extension Hilectrolier, C. Deavs, 460,895. Filed Nov. 23, 1891. 
1 Light Attachment for Lamps, R C. Putnam, 470,008. Filed Sept. 5, 


Measurement — 
_ Electric Meter, J. J. Wood, 469,800. Filed Oct. 27, 1891. 
An electric motor driven by the current to be: measured and a netic 
retarder consisting of a conducting cylinder revolving in inductive proximity 
to magnetic poles approaching it exteriorally. 
Metal- Working :— : 

Electric Link- Welding Machine, C. L. Coffin, 470,038. Filed Apr. 25, 1891. 
Miscellaneous :— 

Electromagnet, A. D. Ayres, 469,672. Filed May 23, 1891. 

A series of paramagnetically -encased coils bound together and a series of 
paramagnetic armatures magnetically separated and bound together, and a 
commutator N the successive energizing of the coils produces a pro- 
longed movement of the magnets and armatures. 

Galvanic Electric Plaster, J. W. Shults, 469.796. Filed May 16, 1891. 
Galvanic Electric Plaster, J. W. Shults, 469,797. Filed June 29, 1891. 
Electrical Releasing-Device for Target-Traps, P. North, 469,905. Filed May 


6, 1891. 
Method of, and Apparatus for, Rating Watch-Balances, C. E. Eme 
469,967. Filed Apr. 10, 1891. k 
Lightning Arrester, C. F. Scott and A. Wurts, 470,018. Filed July 17, 1891. 
A disc plate connected with one side of a circuit and a second dis- 
c 9 plate connected with the earth, and apparatus to bring said plates into 
proximity at rapidly-recurring intervals. 
. Adjustable Suspension Apparatus for Electrical Translating Devices, H. 
D. Sisson, 470,080. Filed Sept. 24, 1891. 
Automatic Valve-Controller, W. H. Kilbourn, 470,143. Filed Dec. 18, 1890. 
1 Device for Stopping Horses, A. B. Holson, 470,155. Filed Feb. 
Electric Elevator, C. J. Sturgeon, 470,158. Filed Jan. 27, 1891. 
Circuit. Interrupting Device, A. Wurts, 470,161. Filed Apr. 28, 1891. 
A complete shunt circuit of high resistance around the contact pointe of 
the main circuit interrupter, causing its connection to be severed sub- 


sequently. 
Railways and Appliances :— 
1 Trolley Catch, S. A. Shepard and F. P. Lang, 469, 750. Filed Aug. 
; i 
A trolley catch having a ratchet and pawl, a wedge adapted to engage the 
pawl, a strap which bears on the wedge and means for winding a spring con- 
nected with the ratchet. 
Electric Locomotive, T. L. Willson, 469,799. Filed July 3, 1891. 
a seo motor having great traction power adapted to very heavy work, 
steep grade, etc. 
Contact Device for Electric Railways, J. C. Love, 469,861. Filed June 16, 


the game, 
or points 


An arrangement for maintaining a constant pressure of the trolley wheel 
upon the wire. 
Filed March 30, 1891. 


atlway Station, J. G. Emery, Jr., 469,882. 

Claim 1 follows: 

In devices for operating a movable railway station, arranged to travel on a 
side track alongside of a moving train on a main track, an electricity-generat- 
ing device on the train on the main track adapted to supply electric motive 
ponor to the auxiliary train on the side track. 

olle for Electric Railways, W. H. Morgan, 469,899. Filed June 34, 1891. 

Has for its object to provide means whereby the wearing parts of the trol- 

loy can readily be replaced when worn. 
Electric Railway Signal, W. Holloway, 470,129. Filed Aug. 21, 1891. 
Switches and Cut-Oats :— 
io for Electric Circuits, C. F. Scott and A. Wurts, 470,014. Filed Oct. 18, 
A fuse having great carrying capacity, low melting point, small mass and 
which will not deteriorate. 
Telegraphs :— 
1 Apparatus for Branch Offices, J. B. Hurd, 469,856. Filed March 


Adapted to connect local stations with the main line at a central office so 
that a local operator may have the means of communication with the central 
office to inform the latter of line trouble which he may detect. 

Telephones and Apparatus :— 

elephony, W. C. Lockwood, 469,706. Filed Sept. 29, 1891. 

A combination of the horseshoe magnets with opposing poles, the coils in 
one being in a local circuit embracing a battery and transmitter and the coils 
in both being in circuit with the main line and ground. 

Telephone Transmitter, J. C. Goulding, 469,78. Filed June 12, 1891. 

15 „ that may be placed at aby desired height for the convenience 
of the user. 
Electromagnetic Annunciator, F. W. Dunbar, 469,995. Filed Nov. 28, 1891. 

A visual annunciator for telephone systems. 

Telephone System, T. W. O’Brien, 469, Filed Nov. 12, 1890. 

Has for its object to enable all signals to be transmitted by means of a 

single signal transmitter common to the whole system. 
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TRADE NOTES AND NOVELTIES 
RND MECHANICAL DEPARTMENT 


In advertising, don’t try to make an incandescent 
lamp do the work of an arc. 


THE “P. & M.” AUTOMATIC ELECTRIC DROP LIGHT. 


and useful novelties just put upon 


‘A LINE of very interestin 
lectric Company, of Baltimore, Md., 


the market by the Southern 


N 


Fig. 1.—THe “P. & M.” Automatic ELECTRIC Drop LIGHT. 


are destined to improve the present methods of electric light in» 
stallations and add to their convenience and beauty. The improve- 
ments are quite marked over the present methods and fixtures, and 
a brief description will be found of interest. The“ P. & M.” au- 
tomatic electric drop light illustrated herewith in Figs. 1 and 2 is 
designed to supersede complicated and expensive fixtures, whose 
delicately balanced system of pulley and weights has made their 
use of limited extent. The drop light, br y speaking, consists 
of a drum and its attached lamp cord, running in grooves to in- 
sure precision; the whole fixture with its ornamental brass 
trimmings, is a credit to its makers, while its small size and neat 
appearance add greatly to its attractiveness. 

The mechanism is that of the ordinary spring roller used so 
extensively on window curtains ; the certainty of its action hav- 
ing been so thoroughly demonstrated any comment is unnecessary 
beyond noting the superior fini-h and adjustment of the different 


parts. 


Fic. 2.—THe “P. & M.” AUTOMATIC ELEOTRIC Drop LIGHT. 


Only one size of cord and drum is made at present; any change 
in the size of lamp or style of shade may be made at pleasure ; 
the inconvenience of adding or subtracting weights so as to bal- 
ance the having been entirely done away with. 

If, in its normal position, the lamp is sup d to hang with 
the current turned off and it be desired to light it, any downward 
motion of the lamp releases the switch carried by the roller and 
turns on the current. If, on the other hand, it is desired to Pre 
out the light, the slightest upward impulse is sufficient, The 
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mechanism is thus direct and positive and not liable to get out of 
order, the current is under perfect control by the slightest motion 
of the hand, and the lamp capable of any desired adjustment as 
to its position. 

A double-pole cut-out is located under the roller block and is a 
complete protection against any abnormal increase of current. 
The perfection of the device leaves little to be desired, and we 
recommend it to the consideration of the trade. 

The cuts shown are one-half size. Mr. G. E. Painter, the 
electrician of the company, is the inventor. 


THE ‘*STORELECTRO” CAR. 


On Saturday, February 29, the first public trial trip was made 
of the new storage battery car built by the Ford-Washburn Stor- 
electro Co., of Cleveland, Ohio, and proved eminently successful. 
The car is 26 feet in length over all, and carries 180 cells of 
battery placed under the seats, operating a 40 h. p. Ford-Wash- 
burn motor. With this equipment a loaded trailer was drawn up 
a 13% per cent. grade at the rate of 15 miles per hour. On an 
ordinary track one charge it is claimed will last for 50 miles. 

Superintendent George Mulhern, of the Woodland Avenue and 
West Side Street Railroad Company, who was on the car at the 
time of the test, was very favorably impressed with the 
result. The system, he says, will probably be adopted by his 
company, and, meantime, the experimental car, the “ Ideal,” will 
make regular trips on the road. l 


THE KNAPP FAN MOTOR. 


We illustrate herewith the Knapp motor for light work, just 
put upon the market by the Knapp Electric and Novelty Co., of 


THE KNAPP Fan MOTOR. 


84 Warren street, N. Y. It stands 6 inches high, and with a 6-inch 
fan weighs less than four lbs. The binding posts to circuit are not, 
as usual, on the wooden base but are on the iron of the magnetic 
circuit, and well insulated. In this manner, it is made easy to 
remove the motor from its ordinary base and to fasten it to the 
edge of a desk or table. when, of course, a fan of much larger di- 
ameter can be used. The motor is sent out, however, mounted on 
a neat mahogany stand, to which it is secured by a neat iron 
destal. The motor is carefully finished in enamel, and has full 
rass trimmings, being a good piece of work all through. The 
present size, with fan, is being marketed at 65. It will run with 
any of the ordinary motor batteries, and appears to be quite eco- 
nomical of current. 


SEBASTIAN LATHE CO. 


THE new catalogue of the Sabastian Lathe Co., of 41, 48 and 45 
Central avenue, Cincinnati, O., contains a very complete list of 
lathes for both metal and wood working. planers, drills, shaping 
machines, power saws, shafting, hangers, and mechanics supplies 
of every conceivable nature. addition to this, the catalgguy 
contains a list of useful hooks for mechanics and amateurs. 
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CHEAPER ALCOHOL FOR MANUFACTURING PURPOSES. 


THE recent discovery of a new process alcohol for use in the 
arts by Prof. Wm. Read, of Needham, Mass., is worthy of notice. 
For many years the consumers of alcohol for manufacturing pur- 

have labored under the disadvantages of a heavy revenue 
tax and the high rates set by the whiskey trust, ae only asa 
substitute the foully smelling wood alcohol or the fouler fusil 
oil, which was a r one at the best. Several years ago Prof. 
Read in his chemical researches discovered a formula and process 
which, carefully perfected, has, it is confidently asserted, opened a 
field as wide 15855 which lay before the discoverers of the oil ter- 


ritory. 

The spirit manufactured under his process is pure and color- 
less and in its properties is exactly identical with the spirit in 
5 use except that its cutting“ or solvent properties are 
ar more active than those of the spirits at present on the market. 
One of its 5 values appears to lie in the immense saving it 
will make by redissolving spirit varnishes which have become 
thick, dry or positively hard from exposure to the air by careless 
workmen, large quantities of which varnishes are used by elec- 
tric manufacturing companies for insulating purposes. 

Its burning properties are identical with those of pure grain 
alcohol. The husetts Chemical Co. has been organized to 
handle this new chemical, and they are now erecting laboratories 
sufficient to supply the enormous demand which has already 
arisen for their product. | 


THE PREMIER ELECTRIC MOTOR. 


WE illustrate on this page the No. 2 Premier electric motor, 
built by the Premier Electric Co. of 11 Whipple street, Brooklyn, 
who are building up a large business in these motors and 
in batteries to run them. This little motor is made of the 
best soft iron, enameled, carefully insulated and wound with 
the best double-covered wire. It has small oil cups on its 
bearings, a brass driving pulley, binding posts, etc., and easily 
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PREMIER ELECTRIC MOTOR. 


adjustable brushes. It carries a 5-inch fan. The No. 8, size 
takes a inch fan; and the concern are now: building a dainty little 
No. 1, which will have a small but effective fan, to sell at $8. 
It is 1 to note the rapid stages by which improve- 
ments in small motor manufacturing have reduced the price to 
the point where it seems impossible that anybedy who wants 
relief from the heat will refuse to buy. 

The Premier Co. are now building a two-story factory at 17 
and 19 Whipple street, which they expect to occupy before April 
1. and where they will manufacture not only their motors but the 
Premier Grenet and Premier carbon batteries They expect 
also to put on the market shortly an improved dry battery, 
learners’ telegraph instruments and a number of popular elec- 
trical novelties. The company to-day is a copartnership com- 
posed of Mr. A. Rodrigues, Mr. M. R. Rodrigues, a well-known 
electrician, and Mr. E. F. Kelly, manager of the sales department. 


THE JOHNSON STANDARDIZING CO. 


THE JOHNSON STANDARDIZING COMPANY is a new corporation 
organized to own and control, for the purpose of greater conven- 
ience, the manifold inventions, contracts, experimental work and 
general electrical preperties heretofore owned or controlled indi- 
vidually by Mr. Edward H. Johnson. Mr. Johnson’s personal 
operations in the way developing and marketing not only his own 
inventions but those of numerous young inventors who have 
turned to him for help and advice have become so extensive that 
it was found advisable in many ways to assign them all to a small 
close corporation, the stock of which is, of course, owned almost 
wholly by Mr. Johnson himself. | 
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MACKITE PLASTER BOARDS IN ELECTRIC LIGHT 
STATIONS. 


WITH the experience gained during the last ten years, central 
station construction has made great progress, and in no detail 
is this more marked than in the precautions taken to make sta- 
tions of wap a aie a character as possible. While some of the 
materials of which such a building is composed may be comhusti- 
ble, much can be done towards reducing the fire risk by the appli- 
cation of protective materials, which are designed to prevent the 
fire from getting at the timbers and beams. 

One of the most interesting and valuable materials of this kind 
is that known as the Mackite plaster board, which has already 
gone into extensive use in this country after having been in use 
‘abroad for a long time. These Mackite plaster boards, which are 
made by the Eastern Plaster Board Co., of 52 Broad street, this 
city, are generally four feet long. Reeds of the same length are 
placed in the molds in which the boards are made, a mixture of 
water, plaster-of-paris, fibre, ground cork, etc., which is used, 
. over them, and worked around them, so that when 
the rd is dry the reeds shall be nowhere exposed. The reeds 
give the boards longitudinal strength, enabling them to be used 
and handled in these lengths; the fibre makes the boards tough, 
elastic and strong transversely ; the cork waste increases their 
sound-deadenin mo while the plaster-of-paris makes them 
a solid fireproo ard, furnishing the rough base for the hard 
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finish coat which is applied to them after they are nailed in posi- 
tion. 

The boards are 5 rapidly nailed in place, tinned wire 
nails with large heads being used. As soon as the joints between 
them are filled with plaster, the skin or hard finish coat may be 
applied, and, as this dries quickly, the building is immediately 
ready for occupancy. Boards of three-quarters of an inch and 
one inch in thickness are generally used to take the place of lath 
and plaster, but Mackite is also made in the form of planks of all 
thicknesses and of hollow blocks of various sizes. Another good 
feature of Mackite is that it is not only a non- conductor of sound, 
but is readily and cheaply applied in the form of blind or inter- 
mediate floors, hollow partitions, etc., for purposes of sound 
deadening. a 

Mackite, being a non-conductor of heat, prevents the condensa- 
tion of moisture on the inside of iron roofs. It is, therefore, spe- 
cially adapted for electric light stations, and has been applied in 
such situations in a nùèmber of places. The accompanying en- 
graving shows the manner of applying the Mackite board lining 
to a corrugated iron roof as built by the Berlin Iron Bridge Co. 
The fastenings holding the sheets of corrugated iron pass directly 
through the boards, securing them in place also. 


THE THOMSON-HOUSTON Motor CoMPANy, of Boston, have 
recently added a ventilating engineering department, and will 
use exclusively hereafter the Davidson fan, made by the Davidson 
Ventilating Fan Company, of Boston. This form of fau has been 
adopted after exhaustive tests, and will ba used in conjunction 
with their own well-known type of motor. 
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SOLAR PRINTING FRAMES. 


THE PHILADELPHIA ENGINEERING WORKS, Limited, of Mifflin 
street, Philadelphia, have recently introduced an improved form 
of blue print frame, shown in the accompanying illustration, 
which possesses a number of valuable and distinctive character- 


istics. As will be seen, the frame is supported upon a single 
standard, occupying no appreciable floor space, and may be folded 
back against the wall when not in use. The e is 80 mounted 
at the end of the supporting arm that it can always be placed in 
positicn to catch the rays of the sun in a direction normal to its 
surface at any hour of the day. It is strongly though lightly 
made of well-seasoned white pine, and will, no doubt, become 
deservedly popular. 


THE DELANY CROWFOOT ZINC. 


THE E. S. GREELEY & COMPANY have become the sole licensees 
for the manufacture and sale of the new zinc shown in this cut, 
the invention of Mr. P. B. Delany. The zinc itself is just like the 
ordinary crowfoot zinc in common use, but Mr. Delany has added 
a very simple and effective means for removal of the stalactite 
formations of spongy copper which grow on the under side and 
hang down into the copper solution, thus setting up local action 
and causing great waste of zinc and bluestone. 

The device scarcely needs description. A glance at the cut 
will show a wire sweep through the central toe of the zinc. The 
wire is bent on a horizontal plane with the zinc, so that by touch- 
ing the eye-end projecting above the solution the sweep is free to 
move in either direction so as to thoroughly sweep or brush the 
entire bottom of the zinc from centre to circumference, thereby 
sending all the spongy coating to the bottom of the jar. Hereto- 


THE DELANY CROWFOOT ZINC. 


fore this operation has been attended with so much difficulty that 
it was either imperfectly done or neglected altogether. 

The careful battery-man or operator who has angled in a 
gravity cell with a piece of bent wire, smutching his fingers and 
twisting his neck trying to dislodge an inaccessible pendant, will 
welcome this simple improvement which will enable him toclean 
off a thousand zincs in a few minutes without splashing the 


shelves or his clothes. With this improvement it will not be 
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necessary to disturb zincs from the time they are placed in the 
battery until entirely used up. 

Besides the great saving effected in zinc and copper, the 
resistance and efficiency of all the cells of a battery will uni- 
form, as the laziest or most careless attendant will not fail to give 
the sweep an occasional twist. l 

As we understand that the nature of the device is such as to add 
little or nothing to the cost of the zinc, we see no reason why the 
Delany form of crowfoot zinc should not become a standard. 


THE NEW DEAN AUTOMATIC CUT-OUT. 


THE accompanying illustration shows a new design in auto- 
matic cut-outs that has recently been designed by Mr. J. H. Dean, 
of St. Paul, Minn. The instrument is so arranged that the cur- 
rent passing through the solenoid attracts a core which is attached 
to an arm about which it swings. When the current exceeds a 
certain limit, the core is drawn into the solenoid, and raises a 
lever which in turn releases the switch and opens the circuit. I, 
as in the case of stationary motors supplied from central statione, 
the current is suddenly cut off when changing from one machine 
to another, the circuit is automatically opened by the tension 
spring. This engages the small lever by withdrawing the core 
from the solenoid and raising the lever, which in turn releases the 
switch. The tension spring is so arranged that it can be made to 
open the circuit for any predetermined amount of current. One 
of the main features of the cut-out is that it does away with all 
fuses, which are usually a large item in connection with central 
stations, and it may be relied upon to act at stated amounts of cur- 
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rent. It can readily be applied to railroad circuits by using mag- 
netic blow-outs at the switch contact. The cut-out has been 
given practical tests and found to work very satisfactorily in all 
Cases. 


THE STORAGE BATTERY SUPPLY CO. 


THE above company are the agents of the Consolidated Electric 
Storage Co. of this city, and have offices at 120 Broadway, with 
works at 158 West Twenty-.eventh street. They are making a 
specialty of supplying stored current for all purposes. whether for 
special or regular work such as running phonographe, automatic 
machines, small lathes, portable lamps, etc. We referred recently 
to a small portable lamp of theirs (page 205, of this volume), and 
are glad to refer to it again as a Mat handy little equipment. 
The laip is encased with a glass shield, has a reflector, and de- 
rives current from the battery box on which the reflector is 
mounted. The business is under the active direction of T. D. 
Bunce, Jr., and R. S. Vorhees. 


UNDERWOOD COTTON LEATHER BELTS. 


TOUCHING the Buffalo Convention, it should be noted that the 
Buffalo Street Railway Company’s consolidated lines have just 
ordered three 24-inch Underwood cotton leather belts for their 
power station. These are in addition to the four cotton leather 
belts of same make and size now running at this station. These 
and other Underwood belts ruaning in Buffalo were inspected 
and found to be doing exceedingly well. The Iroquois and 
Broezel hotels are equipped with them, and guests of these houses 
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the Convention were shown the practical 


who were attending 
The Buffalo belts were 


working value of the Underwood belting. 

urchased h the Engineerin uipment Company. who 

ve full control of the Underw trade in New York State, 
from their offices, 148 Liberty street, New York City. 


THE NEW V. V. CEILING PENDANT CUT-OUT. 


ANOTHER new form of ceiling cut-out has recently been added 
to the long list of special and improved devices now upon the 
market. e article in question is a development of a 
design by Mr. J. Van Vleck, electrician for the Edison Elec- 
tric Illuminating Co., of New York, for whose special require- 
ments it waa originally made. Mr. Van Vleck has succeeded in 
embodying in one block of small dimensions all the desirable 
features that such an appliance should possess. 

The cut-out is adapted to both exposed and surface work. In- 
the latter case the wires are brought directly through the base to 
the binding posts and do not appear on the outside of the cut-out. 
It has a square base and consequently is especially adapted to 
moulding work. 

The interlocking contacts are substantially made and of such 
a character as to permit of no looge connections or the liability of 
the same working loose. Double-pole safety catches are concealed 
in the cover, permitting easy renewal without disturbing the base 
of the block, and the room for making connections is not 5 

Possessing no external binding posts nor metal parts, the block 
has naturally found favor and received the endorsement of the 
Fire Underwriters. The block is known as the V. V.“ ceiling 
cut-out, and a close inspection or trial will readily demonstrate 
that the claim of the manufacturers, the Interior Conduit & 
Insulation Company, that it is sure to meet with approval. 


PHILADELPHIA NOTES. 


Messrs. J. W. PARKER & Co., i agents for the 
Ball engine and C. & C. motor, report the following installations: 
North Hudson Elevated Road, Hoboken, N. J., one 250 h. p. rail - 
road Ball engine; Leesburg, Va., Electric Light Company, one 60 
h. p. compound Ball engine; Doylestown Electric Light Co., 
Doylestown, Pa., one 125 h. p. standard Ball engine. C. & C. 
motors—Edgemoor Bridge Works, Wilmington, Del., one 15 h. p. 
special motor; Wm. Sellers Co.. a eer iy Ag one 74¢ h. p. special 
motor; Winifrede Coal Co., Winifrede, Va., one 8 h. p. special 
motor; Delaware Electric and Supply Company, Wilmington, Del., 
one 5 h. p. motor; Sternberg & Co., Philadelphia, one h. p. motor; 
Novelties Mfg. Co., Philadelphia, one 2h. p. motor; Harding & 
Dubois, Philadelphia, one 73556 h. p. motor; Assembly Building, 
West Chester, Pa., one 1 h. p. motor. 


THE ISOLATED LIGHTING DEPARTMENT of the Thomson-Hous- 
ton Electric Co. has been merged with the general department of 
that company in order that it might bear the same relation to 
that company that the other lines of electric work enjoy. All 
isolated work is now conducted through the general department. 
Mr. C. K. Westbrook, the former manager of the isolated depart- 
ment, still remains with the company in the capacity of salesman 
in both central station and isolated work. 


THE La ROCHE ELECTRIC WORKS have just issued a handsome 
catalogue of over 50 pages, finely illustrated and giving a full 
description of their arc and incandescent lighting machinery and 
instruments which they make in large variety. It also gives 
many testimonial letters from those who are using the La Roche 
system. — 


THE Ries ELECTRIC SPECIALTY Co., of Baltimore, are driven to 
their utmost capacity in filling orders for their regulating sockets. 
They have just established an agency at Helsingfors, Finland, 
Russia, and are communicating with parties in different countries, 
all of which is the result of their advertising in THE ELECTRICAL 
ENGINEER 


Mr. ARTHUR L. BOSLEY, of the Pennsylvania Electric En- 
gineering Co., and Miss May A. Turner were married last week at 
the home of the bride, 1924 Girard avenue. Owing to the recent 
death of the bride’s mother, none but the immediate family was 

resent. Mr. Bosley and bride are making an extended tour 
orth. 


Mr. EpwARD R. GRIER, formerly of the expert department of 
the Thomson- Houston Electric Co., of Lynn, Mass., has opened an 
office at 501 Girard Building. Mr. Grier will make a specialty of 
construction work, and will also act as agent for several well- 
known manufacturers of electrical supplies. 

Mr. F. A. La ROCHE, general manager of the La Roche Electric 
Works, has recently returned from a three weeks’ business trip 
through the West and South toCuba. Mr. La Roche closed sume 
B contracts during his absence and reports a bright out- 
loo 0 
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W. H. Weston & Co. have just finished some very fine switch- 
boards, among which was one for the Tucker Electrical Construc- 
tion Co., of New York, and several for a concern in Maine. The 
demand for their railroad switches continually increases. 


THE WASHINGTON ELECTRIC CONDUIT Co. have orders for 
their terra-cotta conduits to be laid in Washington alone which 
will amount to over $50,000. Several other cities have adopted 
the terra-cotta conduits. 


THE PENNSYLVANIA ELECTRIC ENGINEERING Co. has just closed 
a contract with the Milville (N. J.) Electric Light Co. for a 500- 
light National alternating dynamo. 


NEW ENGLAND NOTES. 


THE COMBINATION CAR COMPANY, of 28 Court street, Boston, 
was organized some time ago for the purpose of manufacturing a 
combination car; or, in other words, a car which would be suit- 
able either for winter or summer purposes. At present street 
railway companies are obliged to have two sets of cars, one for 
winter and another for summer use, which necessarily involves a 
large expenditure of capital, not only for the cars themselves but 
for their storage when not in use. The combination car is instantly 
transposable from a winter to a summer car, by means of an in- 
genious system of windows, which can either be opened or closed. 
The seats are all placed across the car, and access is had to them by 
a passage running up the centre of the car, so that passengers re- 
quire to get on and off at the ends, which is a decided advantage, 
as it eliminates all danger from stepping off in front of an ap- 
proaching car. One of these cars is now nearly ready for use, 
and will soon be seen in the streets of Boston. The company’s 
officers consist of Mr. Frank Chandler, president ; Mr. Wm. 
North, vice-president ; Mr. Gilman B. Bolton, treasurer, and Mr. 
G. C. Hoyt, secretary. | 


THE AMERICAN CIRCULAR LOOM CoMPANY, of Boston, have 
recently added to their justly-celebrated product of canvas-jacket 
wires, the manufacture of a flexible tubing for interior wiring 
which seems to have great merit, and was fully described in a 
former issue of THE ELECTRICAL ENGINEER. They have lately 
been experimenting, with very flattering results, with the same 
tubing, protected with a lead covering, for underground and sub- 
marine work, and seem to be in a fair way of obtaining what 
aeons is looking for—a cheap and efficient underground con- 

uit. 


S. C. NIGHTINGALE & CHILDS, of Boston, Eastern agents for the 
Magnesia Sectional Covering Company, of Ambler, Pa., have re- 
ceived a contract for covering the steam pipes, etc., of the new 
electric light station at Brookline, Mass., and will also cover with 
magnesia all the new pipe-work now being installed in the station 
of the Boston Electric Light Company. They are also covering 
the four Manning boilers and the cylinders of the Greene com- 
pound engine, now being installed by the Thomson-Houston Com- 
pany, at Lynn, for testing their large power generators. 


. THE Boston BRAID MANUFACTURING COMPANY, of 28 Beach 
street, Boston, are making a specialty of fine silk braid for the 
manufacture of filaments for incandescent lamps, and have scored 
a decided success in this line. Quality and uniformity are abso- 
lutely indispensable, and Mr. Fieldler, the general manager of 
the company, reports that judging from the demand for his goods, 
they appear to have given the highest satisfaction. 


THE RHODE ISLAND BRAIDING MACHINE COMPANY, of Provi- 
dence, R. I., have recently supplied the Electric Supply Company, 
of Ansonia, Conn., with several of their heavy double-deck wire- 
covering braiders, with a special take-up arrangement for winding 
up heavy wire. They have also supplied recently several of their 
special taping machines to various manufacturers of insulated 
wires. 


Mr. F. L. LENom, superintendent of the Worcester Consoli- 
dated Street Railway, reports all but twenty-one miles of the 
entire road equipped, and work on this is progressing rapidly. He 
has just returned from a short Western tour of inspection. The 
Worcester, Leicester and Spencer Railway have recently added a 
100 h. p. 0 generator, which works with five bi-polar 
dynamos of 80 h. p. each. 


THE THOMSON-HOUSTON ELECTRIC COMPANY, of Boston, have 
recently received the order from the Brooklyn Street Railway 
Company for 600 complete car equipments, comprising 1,200 
motors in all. 


Departmental items of Electric Light, Electric 
Railways, Electric Power, Telegraph, Telephone, 
New Hotels, New Buildings, Apparatus Wanted, 
Miscellaneous, etc., will be found in the advertising 
pages. | | | 
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ELECTRIC LIGHTS ON A CORAL REEF. 


HE installation of an 
electric light plant 
at Key West, Fla., 
has attracted con- 

siderable attention in elec- 

trical circles, from the fact 
that it is the southernmost 
plant in the United States, 
and is built on a coral reef. 

Key West lies in lat. 24° 

32’; a mere speck of rock 

begirt by the blue waters 

of the Gulf, almost un- 
known to the rest of the 
world, and the very end of 
the United States. The 

Key has been settled about 

seventy years, and during 
that time has grown from 

a small hamlet of fisher- 

men to a city of 23,000 people. The inhabitants consist 

of Cubans, negroes, Conchs and Americans, The Cubans 
are cigar makers; Conchs, sponge fishers and wreckers ; 
and the negro, with his elastic make-up, covering a wide 

range of occupations, some of them useful mechanics, a 
few utilized as policemen, while a large majority do an 

immense amount of arduous ‘‘sitting around.” The 

Americans are endeavoring to lift the city out of the old- 

time rut by improving the condition of things in general. 

Through the efforts of the latter class of citizens, the 
lighting of the town in a civilized manner has been accom- 
plished. Some years ago a franchise was granted, and a 
company formed known as the “Key West Gas and Elec- 
tric Company,” who erected a small yas plant, using 

troleum, from which gas was manufactured. This went 
into operation in 1884. The question of installing an elec- 
tric plant was brought up from time to time, and in order 
to hold the franchise a few poles were set. Through the 
efforts of Mr. John Jay Philbrick, a local merchant, an 
extension of time was granted, and, after baying up nearly 
all the shares of the company and making a careful exam- 
ination of the different systems of electric lighting, Mr. 

Philbrick, in the early part of 1891, gave the Thomson- 

Houston Electric Company, through their Atlanta agent, 

Mr. Hiram Ogle, an order for the electric plant, and the 

Ball Engine Co. of Erie, Pa., for the steam plant. The 

lighting plant called for was one 50 light 10 ampere arc 

dynamo, with lamps of 2,000 c. p.; one 650 light, and one 

1,500 light compound wound alternating dynamo, for 

lamps of 16 c. p. with all the necessary appliances and 

fixtures. 

The steam plant consists of three Ball condensing tandem 
compound engines of the latest improved pattern, one of 
65 h. p., one of 110 h. p. and one 165 h. p., one Otis heater 
of 300 h. p., one Wheeler surface condenser of 300 h. p., 
one Davidson air pump and fresh-water pump, one Keatin 
injector, two steel boilers 150 h. p. each. A brick build- 
ing, 62 x 45 feet, was erected in which to place the ma- 
chinery. But here the first difficulty presented itself. A pit 
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10 feet deep was required for. the heater, condenser and 
pumps, but this was found impracticable on account of 
the friable nature of the coral rock, through which the 
water bubbled up without interruption, It would require 
a powerful steam pump to keep the pit clear while it was 
being dug, and costly masonry to keep the water out after 
it was dug. The rock could only be worked with pick and 
shovel; blasting had but little effect on account of it being 
very soft and offering no resistance. The plans were 
changed. An additional brick building, 80 x 60 feet, was 

built, in which the engines and dynamos were placed on 
foundations 10 feet high, of hard brick, resting on the 
coral rock, and with a small amount of earth filling, making 
a solid mass of masonry 36 x 40 feet and 10 feet high. On 
the top of this mass of masonry and earth filling was 
spread grouting of broken stone and cement six inches 
thick, and finished with a graniteoid floor 14 inch thick. 
This brought the heater, condenser, pumps and hot-well on 
a level with the floor of the first building (which was used 
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POWER HOUSE; KEY WEST ELECTRIC LIGHT PLANT. 


for a boiler house) between the engine foundation and par- 
tition wall. In front of the condenser a salt well, 18x18 
feet and 5 feet deep was dug in the rock, from which the 
water supply for the circulating pump was drawn. From 
this to a salt-water pond, on Government land 100 feet 
west of the station, a canal was dug through the rock to 
the pond, which covered about three acres and was con- 
nected with the sea. The depth of water in the pond was 
13 inches at low tide. Spread over the bottom of the pond 
was 23 inches of silt, A channel 10 feet wide was dredged 
through the pond and the inlet from the sea deepened. A 
tide gate placed in the inlet allowed the tide to enter 
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the pond and closed on the ebb, giving a depth of about 25 
inches of water at low tide, an amplesupply for condensing 

urposes. The top of the boiler house floor was but 23 
inches above the high-water mark located on the beach. 
While digging the salt-water well the water ebbed and 
flowed with the tide, although over 100 feet of rock lay 
between the well and pond which was affected by the tide. 
The distance from the station to the sea proper was 1,100 
feet. There is no fresh water on the island except what is 
collected from the roofs, stored in stone cisterns and sold 
at one and a half cents per gallon. As no cistern had been 
built for the use of the station, and it was necessary to 
have enough fresh water to make up for the waste and fill 
the boilers after cleaning, the engineer made an examina- 
tion of the brackish water which could be drawn from the 
rock at a depth of from three to five feet, and as this water 
was used for domestic purposes by those who had no cis- 
terns, he concluded to use it until a cistern could be built. 
It was found that the rock was filled with water from 
rains, and held back by the dense sea water surrounding 
the island, and at a level somewhat above the tide marks, 
ebbing and flowing with the tide. A well four inches in 
diameter was drilled into the rock and the water tested for 
salt every foot. At a depth of 20 feet a slight change was 
noted and the drill stopped. A pipe 18 feet long was 
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dropped in for suction and the boilers fed from this when 
occasion required, A trace of salt was perceptible in the 
water, buton the whole it was superior to water used at 
many places on the main land for boilers, In a trial of 
two hours’ duration, the pump delivered a solid stream 
through a 14-inch nozzle without diminishing the supply, 
showing conclusively that the water flowed through the 
rock as readily as through gravel. Although a small 
quantity of this water was used for boiler fuel each day, 
some scale was looked for, but after twenty-one days’ run 
the boiler was opened and found perfectly free of all 
earthy deposit, and with the exception of a small amount 
of oily matter along the water line as clean as when put in 
service. The fuel was Cumberland coal. 

- The arrival of the machinery was an event in the history 
of Key West, and was viewed with great curiosity as it 
came over the steamer’s side. The landing of the big 
boilers created much excitement among the natives, who 
at once began to speculate on the manner of transportation 
from the wharf to the station nearly a mile away. Heavy 
teaming was unknown, consequently there was no truck 
strong enough to carry the boilers, on the island. They 
were therefore placed on cradles mounted on skids, and 
trundled very slowly—about half a mile a day—through 
the streets on rollers, with the aid of atackle and a pair of 
mules, Previous to the arrival of these engines and boilers, 
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the entire steam power on the island amounted to about 15 


The poles used for the line are cypress, shipped in from 
Tampa by vessel. As the island is a mass of coral rock, all 
holes for the poles, with the exception of places once a 
salt marsh, and now filled in, were dug with steel-pointed 
bars; costing from seventy-five cents to two dollars each, 
according to the hardness of the rock. Layers of flint 
were often struck, and where this occurred an entire day 
was often consumed in getting one hole down to the re- 
quired depth. In the lower part of the town which was at 
one time a salt marsh and filled in, the earth was too soft 
to hold the poles, and the tide flowing in the gutters of 
the streets, kept the ground soaked. Barrels were sunk in 
which the poles were placed, and broken stone was 
tamped in. The lower end of the poles was coated with 
asphaltum, and the remainder painted. Twenty-five light- 
ning arresters were placed in different parts of the lines. 
Kite-flying is one of the amusements, and indulged in as 
much by grown persons as by youngsters, and in a short 
time the lines were festooned with all manner of kites and 
kite-tails, and for blocks at a stretch the wires were pulled 
together. An ordinance was passed by the city council 
imposing a fine of 85 against kite-flying, and the police 
were instructed to arrest all violators. A short time be- 
fore the plant went into operation, men were sent out, and 
the lines were cleared. any schemes were tried to re- 
move the wrecked kites, but the most effective was with a 
torch on the end of a long pole. 

On December 24th last, the engines turned over for the 
first time. It had been announced some weeks previously 
that the town would have the lights on Christmas Eve; 
and a large crowd of people gathered at the station to see 
if it was possible to make a lamp burn without oil, and 
with a wick that looked like a piece of iron. At seven 
o'clock the engines were started, five minutes later the 
switch was turned, and in an instant the station was in a 
blaze of light, while cheer after cheer went up from the 
motley crowd. The light was at once popular, and orders 


. Game in so rapidly, that the line force was increased, and 


lines were extended as fast as possible. The street light- 
ing has been done by private subscription. The price for 
arc lights is $4.50 and incandescent lamps are fifty cents per 
week, all-night lighting. The plant has cost about 870, 000. 
It was installed by Mr. H. P. Loring for the Thomson- 
Houston Co. and Mr. C. W. Hanson for the Ball Engine 
Co. Almost the entire expense has been borne by Mr. 
Philbrick, through whose efforts Key West has one of the 
finest electric plants in the South, and the lighting of a 
coral reef has been accomplished. 
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DIELECTRIC HYSTERESIS—THE LOSS OF ENERGY 
IN A DIELECTRIC MEDIUM UNDER ALTERNAT- 
ING ELECTROSTATIC STRAIN. 


BY 

In a paper read before the American Institute of Elec- 
trical Engineers on January 19, 1892, I bave proved by 
experimental data, that the loss of energy in iron and other 
magnetizable bodies, under alternating magnetic strain, is 
expressed by the formula, 

H — 1 31.6 : 

that is, proportional to the 1.6th power of the intensity of 
the magnetic field. 

The analogy existing between the behavior of dielectric 
bodies in an electrostatic field with that of a magnetic body 
in a magnetic field suggested that in dielectric media in an 
electrostatic field, for instance in the insulating medium of a 
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condenser which is alternately charged and discharged, a 
consumption of energy takes Re which depends upon the 
intensity of the electrostatic field according to a law similar 
to that of magnetic hysteresis. 

That in the dielectric medium of a condenser, which is 
connected with an alternating E. M. F., a consumption of 
energy takes place, is known from the fact that the con- 
denser gets hot, while it does not get hot when connected 
to a source of equal, but constant potential. 

To determine this loss of energy and its dependence upou 
the E. M. F. I made, towards the end of January, 1892, a 
number of tests with a condenser of 3 microfarads capacity, 
with paraffine paper as insulating medium, by connecting 
this condenser in an alternating current circuit of 170 
complete periods per second, and measuring the energy 
consumed by the condenser, in a similar manner, and with 
the same apparatus that was employed in the tests on mag- 
netic hysteresis. 

After subtracting the energy consumed by the leakage 
current—which was found by testing with a continuous 
current of equal k. u. F.,—and the energy consumed by the 
instruments, it was found that: 

The energy consumed by the dielectric medium under 
alternating electrostatic strain is directly proportional to 
the sQuaRE of the intensity of the electrostatic strain ; 
that is, proportional to the SQUARE Of the E. m. F. acting 
upon the condenser ; or, expressed in symbols, 

HSA E. 

Hence, while the magnetic hysteresis follows the law of 
the 1.6 % power, the dielectric hysteresis follows a simple 
law of squares ; that is, it acts just the same as a mere 
dead resistance connected into the circuit. 

The tests covered the range from 80 volts up to 320 
volts, and agreed very nicely with the law of the square. 

Beyond 320 volts the dielectric medium apparently be- 
gan to give way, and the energy-consumption increased 
faster than proportional to the square of the E. u. F. That 
was still more marked in a second set of observations, 
made right after the condenser was overstrained. Here 
the deviation from the law of squares began even ata 
lower E. M. F., and the energy-consumption increased 80 
rapidly with increasing E. M. F., that the tests had to be 
interrupted. 

In a third set of tests, on the next day, the dielectric had 
somewhat recovered ; the energy-consumption remained 
proportional to the square of the k. M. F. up to about 250 
volts, then increased more rapidly, and then suddenly 
increased very much, while the k. M. F went down, and a 
hissing noise was heard in the condenser; it had given 
way. 

From the above we derive the conclusion, that up to an 
E. M. F., at which the dielectric begins to break down, the 
energy-consumption in the dielectric of a condenser is 
proportional to the square of the £. M. F. acting thereupon. 


ECONOMY IN ARC LIGHT WIRING. 


BY 


THERE are many towns throughout the country that 
have from 50 to 80 arc lamps and possibly many to be in- 
stalled, of about the same number. Continuous service 
with a small amount of copper, with certain amount of loss 
of energy allowed, are important questions. If the town is 
long and scattered, copper will be a large item and must 
be used as economically as possible. 

The first thing usually done is to put both municipal and 
commercial lamps on the same circuit, possibly with one 
large machine. The work is done ina hurry and the towns- 
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people think with the stockholders and directors, possibly, 
that the plant shows much engineering skill. Fall comes 
with its long nights and the superintendent finds that he 
has got to burn his street lamps much longer, by far, than 
there is any need of. The final result is that another cir- 
cuit has got to be run, the commercial lamps put on one, 
and the municipal lamps on the other. 

About three years ago I adopted the following method 
and have found it to work well: By referring to the figure 
one can see that all the arc lamps were put on two legs of 
wire; the commercial lamps on one leg marked o and the 
municipal lamps on leg marked r. A third wire was 
started from a switchboard terminal E just to the left of 
the other two and run out on the pole-line until it came to 
the last commercial lamp and was there connected to the 
leg containing the commercial lamps. 

The circuit went on some distance farther containing 
municipal lamps, but all that was necessary was to run 


1 5 the last lamp of either leg. In the case referred to 


ere there were two machines worked in series the switch- 
board terminals of one being c and D, and of the other a 
and B. Since the two were driven from the same counter- 
shaft with friction pulleys, when the commercial lamps 
were wanted, machine No. 1 was started and by means of 
the usual cables and plugs a and d were connected together; 


PLAN OF CIRCUITS FOR ARO LIGHTING. 


and also sB and £; the result was that the commercial lamps 
were lighted. 

Later on when it was dark enough to want the street 
lamps, machine No. 2 was started, the brushes put down at 
point of minimum working capacity when by means of the 
remaining hole in the terminal B, the latter was con- 
nected with c; and by means of the remaining hole in E, 
E was connected with p. The result was that machine No. 
2 was in circuit with no load and if brushes were not at 
the point above referred to they would burn. The next 
thing in order was to disconnect k and B, which put both 
machines on the commercial circuit. Now to get E out and 
F into circuit, one plug of the cable just taken off from the 
switchboard was put into the remaining hole at 5. The 
other plug was put into the right hand and held near r 
until the plug in £ was withdrawn far enough to draw a 
short arc, when the plug held in the right hand was put 
into one of the holes in F, when the arc at E let go and 
both lamp legs were on both machines. In this connection 
one might say, Why not leave plug in k until plug is 
into F?” This would be all right if machines were auto- 
matic in regulation, but if not, the current would be apt to 
increase in quantity since there would be two paths for the 
returning current and resistance decreased. One 
feature of having two machines is to make partly sure of 
always having the commercial circuit working. case of 
an accident or some little thing occurring that causes the 
shutting down of one machine the other machine can be 
made to work the commercial lamps alone. 


Mr. TOMPKINS, superintendent of the Berkshire Electric Co., is 
spending the winter in California. 
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INSULATED ELECTRIC CONDUCTORS.'—I. 


CHAPTER I. 


In San Francisco, in 1886, during a conversation with a 
friend relating to electrical matters, the question was asked, 
« Jan’t it possible to invent some means by which the escape 
of the current from telegraph lines can be lessened, or even 
prevented? The speaker then added: “When I was 
an operator in Arizona, we had a great deal of trouble with 
our railroad lines during certain seasons of the year, and 
at times could not communicate with cities in California.” 
As my attention had never been directly called to this 
matter before, these remarks caused me to wonder whether 
or not something could be invented which would prevent 
the escape of the electric current from the line to the glass 
insulators ; for my experience of glass as an insulator, in 
1868—during which year I made a frictional machine, the 
cylinder of which was a large bay rum bottle—and some 
years later, while making and using Ruhmkorff coils, had 
taught me that glass could not always be depended upon 
to insulate electric currents, particularly high tension cur- 
rents, on account of the deposition of moisture upon its 
surface during certain atmospheric conditions. 

I considered this matter for several days, when the 
thought occurred to me, “ Why not, instead of simply 
trying to discover a better way of insulating telegraph 
wires than by the use of the ordinary glass insulators, 
institute a thorough examination of all obtainable insulat- 
ing materials and endeavor to produce compositions for 
the efficient insulation of al? kinds of electric conductors ? ” 
And the longer I considered the matter, the more deter- 
mined I was to begin the examination. 

At that time it was generally supposed that Under- 
writers Wire —since very appropriately called Under- 
takers Wire”—was good enough for all ordinary pur- 
poses; and remarks somewhat similar to the following were 
made to me by parties who were supposed to know some- 
thing about insulation :—‘‘ Why hunt for anything better 
than underwriter’s wire? For if it were not good enough 
why do you suppose underwriters would recommend its 
use?” Its universal use is proof enough of the value 
placed upon it.” What we need the most is a wire 
which will not allow fire to run along its surface.” I was 
not discouraged by such remarks, however, but began to 
devote all the time I could spare from my practice to the 
study of the subject of insulation; read all of the United 
States and English patents relating to the subject; con- 
sulted text-books, reports of English committees, and other 
literature in the libraries; and realizing the commercial 
value of highly insulated wires and cables, I decided to 
commence active work at once. But before commencing 
my investigation I readily saw that special testing appa- 
ratus would be required, in order to enable me to rapidly 
determine the comparative insulation resistances of short 
pieves of highly insulated wires. I therefore designed and 
made a modified form of Sir William Thomson’s quadrant 
electrometer, with replenisher and gauge in a separate ves- 
sel, together with the necessary discharge key and other 
necessary adjuncts; and since then I have never regretted 
the time spent in making them. This testing outfit will 
be illustrated and described in a subsequent article. 

After providing myself wiith these testing instruments, 
I obtained samples of all the insulated conductors I could 
procure, and insulating material of various kinds, and be- 
gan the practical study of the insulation of electric con- 

uctors. My first “mixing rolls” consisted of a marble 


1. Copyrighted 1891, by James B. Williams, M. D. All rights reserved. 
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slab, heated over a coal oil stove, and a stout wooden spat- 
ula, with which I succeeded in mixing several rubber 
compounds. For compositions combined directly by means 
of heat, 7. e., while in a melted state, I used agate ware 
saucepans; and for those combined by means of solvents, 
double-chambered vessels and evaporating dishes. My 
first tubing machine” I made of brass tubing, and pro- 
vided it with a piston which was operated with a strong 
screw and handle, and the necessary dies with their cen- 
tering and adjusting devices. By means of this tubing 
machine I was able to cover wires with compositions which 
were readily rendered plastic by heat. My first experi- 
ments in vulcanizing were performed with a dental vul- 
canizer. ö 

One of the first pieces of wire which I insulated with a 
rubber compound Í still have; and its insulating layer, 
although exposed to air, moisture, etc., for nearly five 
years, and mixed and applied in the crudest manner, still 
retains its insulating properties apparently unchanged. _ 

Encouraged by my first efforts, and seeing the necessity 
of more fully investigating the subject, and also of having 
suitable machiner 1 informed a former schoolmate and 
friend, Dr. James ide Fremery, of my researches and work, 
who, after seeing the results I had already obtained, gener- 
ously informed me that the necessary funds should not be lack- 
ing to make a most thorough examination of all obtainable 
insulating materials and methods of using them; and he 
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has my sincere thanks for both his moral and financial 
backing. I then gave up my practice as a physician and 
visited Eastern cities, in April 1887, for the purpose of 
purchasing machinery, materials to experiment upon, insu- 
lated wires, and whatever else was necessary for the work. 
Immediatly after my return to California, the laboratory, a 
photograph of which is shown in the accompanying illus- 
tration, was built in Oakland, and equipped with the neces- 
sary machinery, a portion of which was obtained in the 
East, and the remainder either made in my workshop or bj 
others after designs of my own. The atmosphere in and 
about the laboratory was continually charged with moisture 
and gases from marshes which lay bae the laboratory 
and San Francisco Bay, and oftentimes with sewer gas. The 
trade winds, with their accompanying fogs, which often 
last from March until November, blew directly across the 
marshes from the Pacific; and nearly every night during a 
portion of the year the lower part of the building was en- 
veloped in a thick mist. So great was the amount of 
moisture always present in the atmosphere that we were 
obliged to keep the machinery covered, except while in 
use, with a layer of thick petroleum, in order to prevent 
its rusting; and even the petroleum (18° B.) was not proof 
against the effects of the moisture and various gases, but 
had to be renewed every few days. 

These facts are stated to show what severe conditions, 
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purposely chosen, the insulating materials were subjected 
to during their examination and use; and it was owing to 
these conditions that we were often enabled to observe the 
effects of moisture, gases, etc., upon the different materials, 
simple and compound, in a few hours instead of having to 
wait for days or weeks, as would have been the case had 
the work been carried on under favorable conditions. 

Throughout the entire work in California, both in labor- 
atory and factory, which occupied more than three years’ 
time and at an expenditure of several thousand dollars, I 
was ably assisted by my brother, Mr. Rufus W. Welty, 
who was of the greatest service to me, particularly in the 
setting up and management of machinery, and in design- 
ing and making new forms of the same. Whenever the 
work was of such a nature that additional help was neces- 
sary, I employed from one to four others, as occasion re- 
quired. 

Having written this somewhat long introduction, the 
different kinds of material experimented upon will be 
enumerated, and a description of the various ways in 
which they were used and examined, and also of the 
electrical apparatus employed in testing the same, will 
be given; after which the writer will endeavor to set 
forth, in simple and concise language, and probably for 
the first time, how all kinds of insulated electric conductors 
can be manufactured for use, from the selection and prepar- 
ation of the materials with which the metallic conductors 
are covered, to the finishing of the insulated conductors and 
protection of the same, including descriptions of the ma- 
chinery used, and the processes employed, in their pro- 
duction ; and to the above will be added, from time to time, 
as occasion requires, other items of importance relating to 
the subject of insulation which have been obtained from 
laboratory and factory practice. As all insulated con- 
ductors now in general use may conveniently be divided 
into types or classes, but one example of each type will 
generally be selected for illustration; and these types will 
be referred to as types 1, 2, 3, et seq., except the inexpen- 
sive ty uch as magnet wire, weatherproof wire, etc., 
—which will be called by their proper names. In addition 
to the types above mentioned, illustrations and descriptions 
of some new forms of insulated conductors invented by the 
writer and secured by letters patent of the United States 
and foreign countries will be given. 

It is evident to any one familiar with the manufacture of 
two or more types of insulated conductors that, in treating 
of a subject embracing the details of the manufacture, etc., 
of more than a dozen types, repetitions of such details are 
unavoidable; but, unless necessary to a proper understand- 
ing of the subject, they will be made as few in number as 
possible. The principal substances examined in laboratory 
and factory were india-rubber and gutta-percha ; resins and 
gum resins, such as colophony, copal, amber, shellac, pitch, 
etc. ; paraffines and paraffine oils ; coal tar and its asphal- 
tum ; petroleum, asphaltum, and other petroleum products ; 
vegetable oils, such as linseed, cotton seed, etc.; fibrous 
material, including paper, parchment, jute and cotton and 
silk ; and several mineral substances, such as asbestos, silica 
and silicates, lead and zinc salts, lime, etc. These sub- 
stances and many others were examined singly, whenever 
they could be so examined, and in suitable combinations 
(oftentimes unsuitable combinations) of two or more. The 
total number of combinations exceeded five hundred ; and 
the methods of combining the substances, applying them 
to conductors and testing them, and the apparatus with 
which they were electrically tested, will now be described 
in the following chapters. 


“DIE ELEKTRIZITAET.” 


A NEW semi-monthly periodical with this title, the organ 
of the Leipziger Elektrotechniker-Verein, has just made its 
appearance. There are a number of electrical societies 
springing up in Germany. 
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AN ELECTROLYTIC WATTMETER. 


BY 
Klee 

PErnapPs no subjeot of inquiry has received more attention 
from the electrical mind than the production of a satisfactory 
Wattmeter. Of the many valuable achievements in this 
direction it is safe to say, that not one embraces all the 
features of the ideal instrument. It is not claimed that the 
device here described even approaches the ideal; but one ster- 
ling virtue recommends it to notice. While on minor counts, 
it is quite possible to excel the instrument under discussion, 
yet in point of accuracy it stands eminently superior. Every 
little variation of current is noted and summed up in the 
final registration with unfailing fidelity. 

For its action this meter depends upon the electrolysis 
of water. The principle is not new, but in the method of 


its application lies the originality and usefulness. 
The whole mechanism is contained within a circular glass, 


7 


Figs. 1 AND 3.—La ROCHE ELECTROLYTIC WATT IETER. 


jar covered by a loosely fitted lid; this jar is about eight 
inches in length and six in diameter. Inside and upon the 
bottom of the jar is placed a circular receptacle; this addition 
is also of glass, and provided with a rim that raises it from 
the bottom of the jar leaving a hollow space one inch in 
height. Within this enclosure the terminal wires are placed, 
and the gases liberated. The top of this enclosure is 
slightly convex but rising higher near the circumference on 
one side, and terminating in a conical elevation. Through 
an aperture in this cone the gases escape to be measured 
and accounted for. 

The construction of the apparatus will be clearly under- 
stood by reference to the accompanying illustrations. 

Fig. 1 represents a disc of vulcanite, the rim of which is 
divided into six equal compartments, a, b, c, d, e, f, that are 
raised upon one side of the disc. These divisions form cups 
about one inch in depth, and the same in width, each en- 
tirely separate and gas tight. Through the centre of the disc 
is secured a shaft consisting of a long, pointed glass rod 
upon which the whole is intended to evolu ý 

Fig. 2 represents a vertical section of the meter ready 
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for use. In this figure will be observed the disc and rod in 
position, the cups opening toward the bottom of the jar, and 
the lower edge of the disc immediately over the cone from 
which escape the gases before mentioned. When the jar 
is filled to the level L, Fig. 2, with a mixture of sulphuric 
acid, one part, and 10 parts water, and the current passed 
through the terminals T, the following results ensue : 

Water is decomposed into its elementary constituents 
oxygen and hydrogen. These gases collect in the top of 
the enclosure at the bottom of the jar from whence they 
escape through the opening at the apex of the cone c. The 
position of the disc is such that all of the escaping gases is 
collected within the inverted cups. 

It will be observed that the disc is inclined at an angle of 
about 45 degrees. This is necessary to secure the desired 
end. As the gases fill the cups the upward pressure in- 
creases, causing the disc and shaft to gently rotate upon the 
point. 

As each cupful of gas reaches the summit during the 
rotation and commences to descend upon the other side, the 
gases escape and the cups again fill with water. Thus the 
operation is repeated as long as the current passes. From 
the end of the inclined shaft the record is carried through 
a train of gear wheels to the several dials, p, Fig. 2, from 
which the readings are taken. 

This apparatus is very simple in its construction but a 
number of precautions are necessary to insure its accuracy. 
The liquid must be kept at a constant level within the 
cell. This is accomplished by placing a reservoir over the 
top of the jar with a supply pipe that is closed automati- 
cally, when the liquid reaches the proper level. 

The terminal connected to the positive wire should be 
made of platinum foil, otherwise the nascent oxygen would 
speedily destroy it. The negative, however, may be made 
of sheet lead, as hydrogen is liberated here and is not at- 
tended with any corrosive action. 

There is but one possibility of a perverted record with 
this instrament and that would be brought about by the 
expansion of the gases, provided the temperature should 
rise unusually, but even here the discrepancy is more theo- 
retical than real. When we remember that gases expand but 
I of their bulk for a rise in temperature of one degree, 
the consideration becomes insignificant as practical demon- 
stration has proven. 


THE PRACTICAL MANAGEMENT OF DYNAMOS AND 
MOTORS.—VII. 


CuAPTER IV.— Continued. 


Constant Current Motor.—The commonest ex- 
ample is a series wound motor on the arc circuit. The 
connections are shown in Fig. 19. The switch 1 is to en- 
tirely disconnect the circuit fon the building in case of fire 
or other emergency. By simply turning the other switch 2 
the motor is started or stopped, and since the current is 
constant the motor may be overloaded or held still without 
injury, whereas a constant potential motor would barn out. 

The precaution necessary is never to touch the machine 
with current on, as the E. M. F. is probably high and very 
dangerous. Turn off the switch to fix the machine. A 
constant current motor should be provided with an effective 
centrifugal governor for controlling the speed, otherwise 
it will run away when the load is taken off, like a series 
motor on a constant potential circuit. 


Alternating Current Motors.—These have not 
been very extensively used up to the present time, al- 
though a great variety of forms have been tried or sug- 
gested. Alternating motors are required to run on constant 
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potential circuits since almost all alternating current 
systems are of this kind, But with alternating current 
there is no trouble from the rush of current which tends to 
occur in starting a motor with a constant potential direct 
current, because the self-induction of the field and armature 
coils prevents it. There are several types of alternating 
current motors. The simplest of these is a plain series or 
shunt machine the same as for direct current, except that 
the field magnet is laminated as well as the armature. The 
trouble with this type, which has been used commercially in 
small sizes, is that bad sparking is apt to occur when the 
brush passes from one commatator bar to the next and 
short circuits a coil which has alternating currents gener- 
ated in it by the reversals of the field magnetism. An ordi- 
dary alternating current dynamo can be used as a motor 
but its speed must be brought to agree with the current 
alternations before it will run, and then if it loses this 
exact speed-it stops, and is therefore unpractical. In the 
Tesla and other similar motors the effect 1s obtained by a 
rotary current, but this requires two or more currents of 
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Fic. 19.—SERIES MOTOR ON CONSTANT CURRENT CIRCUIT. 


a special three-wire system 


different phase and f > i pea 
efore such motors could be 


would have to be put in 
operated. 


CHAPTER V. 


DIRECTIONS FOR RUNNING DYNAMOS AND MOTORS. 


After one of these machines has been properly started as 
described in the previous chapter, it usually requires very 
little attention while running, in fact a dynamo or motor 
frequently runs well all day without any care whatever. 

In the case of a machine which has not been run before 
or has been changed in any way, it is of course wise to 
watch it closely at first. It is also well to give the bear- 
ings of a new machine plenty of oil at first, but not enough 
to run on the armature, commutator or any part that would 
be injured by it, and to run the belt rather slack until the 
bearings and belt have gotten into easy working condition. 
If possible, a new machine should be run without load or 
with a light one for an hour or two, or several hours in the 
case of a large machine, and it is always very objection- 
able to start a new machine on full load. 

This is true even if the machine has been fully tested by 
its manufacturer and is in perfect condition, because there 
may be some fault in setting it up or other circumstance 
which would cause trouble. All machinery requires some 
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adjustment and care for a certain time to get it into smooth 
working order. 

When this condition is reached the only attention re- 
quired is to supply oil when needed, and see that the 
machine is not overloaded. The person in charge should 
always be ready and sure to detect any trouble such as 
sparking, the heating of any part of machine, noise, ab- 
normally high or low speed, before any injury is caused 
and to overcome it by following the directions given in the 
chapter devoted to these troubles. Those directions should 
be pretty thoroughly committed to mind in order to facili- 
tate the prompt detection and remedy of any trouble when 
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Fig. 20.—TOOL INSULATED WITH RUBBER TAPE OR TUBING. 


it suddenly occurs as is apt to be the case. If possible the 
machine should be shut down instantly when any trouble 
or indication of one appears, in order to avoid injury and 
give time for examination, 

Keep ail tools or pieces of iron or steel away from the 
machine while running, as they might be drawn in by the 
magnetism and perhaps get between the armature and 
pole-pieces and ruin the machine. For this reason use a 
zinc, brass or copper oil-can instead of iron or ‘‘tin” 
(which latter is merely iron coated with tin). 

Never lift a commutator brush while machine is running 
as it might make a bad burnt spot, unless there is one or 
more other brushes on the same side to carry the current. 

Touch the bearings and field coils occasionally to see 
that they are not hot. To determine whether the arma- 
ture is running hot, place the hand in the current of air 
thrown out from the armature by centrifugal force. 

Personal Safety.—Never close a circuit through the 
body. An accidental contact may be made through the 
feet, hands, knees, or other part of body in some peculiar 
and unexpected manner. For example, men have been 
killed because they were sitting on a conducting body. 

Rubber gloves or rubber shoes, or both, should be used 
in handling circuits over 500 volts. The safest plan is not 
to touch any conductor while the current is on, and it 
should be remembered that the current may be present 
when not expected, due to an accidental contact with some 
other wire or a change of connections. Tools with insu- 
lated handles or a dry stick of wood should be used instead 
of the bare hand. 

The rule to use only one hand when handling dangerous 
electrical conductors or apparatus, is a very good one, 
because it avoids the chance, which is very great, of mak- 
ing contacts with both hands and getting the full current 
right through the body. ‘This rule is often made still more 
definite by saying, “ Keep one hand in the pocket ” in order 
to make sure not to use it. The above precautions are often 
totally disregarded, particularly by those who have become 
careless by familiarity with dangerous currents. The 
result of this has been that almost all the persons acci- 
dentally killed by electricity have been experienced elec- 
tric linemen or station men. 


ELECTRICAL EXECUTION AT ABATTOIRS. 


The Aberdeen abattoir is about to be lighted by elec. 
tricity. In the event of the use in this direction of an 
alternating- current dynamo, a trial will be made of its 
gapabilities for slaughtering cattle. It is anticipated that 
this application may become general if experience should 
prove that it has no detrimental effect upon the quality of 
the meat, 
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THE CAPACITY NECESSARY TO NEUTRALIZE A 
GIVEN SELF-INDUCTION. 


3 Aue Aue. 
7 


Mr. SWINBURNE’S recent paper, The Probable Future 
of Condensers in Electric Lighting,” having drawn atten- 
tion to the use of condensers for supplying large “idle 
currents,” or what I may term large “idle volts,” instead of 
allowing the dynamo to do it, it has occurred to me that it 
might be well to show how to calculate the magnitude of 
the capacity required. 

If we have a magnetic circuit to be energized we may do 
either of two things; (a), wind the magnetizing coils as 
for a continuous current of the same voltage as the alter- 
nator, and then place in series with them a condenser of 
such a capacity as to supply the P. D. necessary to drive the 
required current against the large impedance of the coil, 
Fig. 2; or (ö), we may use a few turns of thick wire and 
shunt them by a condenser of such a capacity that the 
large idle current passing through the coils is supplied by 
the condenser instead of the dynamo. | 

It only remains to calculate the value of the capacity. 

Case (a) 
Let L = the self-induction (henry s). 
r = the resistance (ohms). 
k = the capacity (farads). 

Let C = C, sin pt be the required current (p = 2 x 
times the frequency). Now if at any moment V be the 
P. D. between the coatings of the condenser and Q the 


charge on either coating, then k = y 
* aV = e 42 = EN 

dt k d k 
Vas feu = + Co / sin pt dt = — pz locos pt. 
And the P. D. required to drive the current against the 
self- induction is L = =L a Co sin pt = L C, cos pt. 


And against the resistance simply r. C,. sin pt. Hence 
the whole P. D. required is 


V= 60. r sin pt + ( —j,)eosve * 


Fia. 1. 


and this, by a well-known transformation, is 


V= C, * r? + (z»—2) sin ( pt + p), 


] 2 
2 
where ꝙ is a lag angle; p = tan” ( 1 k 9 
r 


l 


Now if Z p = 75 i. e., fk = Lp the second term 


under the root vanishes and we have simply, V = C.. r. sin pt 
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the same current which we should have if there were 
no self-induction and no capacity, in fact a current of 
the same effective value as on a continuous circuit of the 
same effective pressure. 

The value which neutralizes the self-induction is then 


k= Ey ; curiously enough we shall find the same value 
for & in the parallel arrangement. 
Notice that by increasing the frequency we can rapidly 
decrease k. 
Case (6) 
Let the volts on the mains be V = V, sin pt, and use 


the same symbols as before; k . 
4 4 Uni 


7 d V d ; 
SU aK a k Tr Ve ro = V, k p cos pt, and 


the current through the inductive circuit is of course 


Va i 
ee ap P=; 


The current C“ passes round the inductive coil and adds 
itself to the dynamo current C“, Fig. 1. Consider its sign 
carefully. Suppose for the moment that r were negligible; 
then both currents would be in quadrature with the E. M. F. 
on the mains, C in front of the k. M. F., C“ behind it; conse- 
quently they would reach maxima simultaneously, C” flow- 
ing towards one main as shown by the arrow C“ away 
from that main as shown by its arrow; but C’ passes 


Lr ` 
Fig. 2. 


through the inductive coil, and, as regards this local cir- 
cuit round which C flows, these directions are the same. 
Hence we can find the value of C” by changing the sign 
of C’ and adding it to C“. 
.. ON — ("= C", hence C” the dynamo current is 
o" = CG" + CGC 
( 1 l 
= = == t— 0 k cos 
V Vr + I sin (2 ) + 1 C0 pt 
And this may be reduced to 


ED 


1 1—24 Lp” pai 
o” = v. V , e (pt + Y) 


where + is a lag angle. 
Now if * = n and r = O, we have C“ = 0, so that 


the condenser would now be supplying the whole current 
(as we could have seen more easily in this special case, 7. e., 
when r = 0), 


(1) 


(2) 


If k = = but r is not 0, then 
Ly, 
5 
ites Va Lp VP L pi D p sin (pt + p) (3) 


But this is not quite the best value for x as we can see 
4 by differentiating the expression under the root in (2). If 


we do this we find that 1 = , L „ makes ““ a mini- 
7 +. p l 
mum. 
L 
If k — 75 + L? pe 
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= 55 sin (pt + H) 


The amplitude of this current V, is clearly 


j — — 
555 
* 
e smaller than that of the other V, Zy Vr T L p. 
and it is attained by the use of a smaller capacity. The 
difference however will be very slight in practice as L p 
will be very much larger than r when iron is being 
a 
ence we may say that whether the condenser be 
arranged in series or in parallel with the inductance it 


1 

should be equal to Lp 

It might be well to point out that in consequence of 
alternators not giving true sign waves in practice and also 
in consequence of the fact that L is not constant when 
there is iron to be magnetized it will not be possible in 
practice to realize the above conclusions exactly. 

That the capacities required are not usually inconveni- 
ently great the example below will show. 

Let it be required to neutralize a self-induction of 5 
henrys, the periodicity being 100 ~ per second. 

. b=5;p=27100 


l l 
OTe saat a 


] 
0 farads (about) 
= 0.5 microfarad. 


THE DESIGNING OF DYNAMO ELECTRIC MACHINES. '! 


OSBORN P. LOOMIS. 

DyYNaMOS may be considered in two classes, namely, those used 
for supplying a variable current at a constant or nearly uniform 
pressure (such as those used in incandescent lighting) and those 
used in supplying a constant current at variable pressures depend- 
ing on the resistance to be overcome in the external circuit. It 
might appear to some that the rules of design of a dynamo of one 
class ought to apply to the other, except in the matter of winding 
the frames, and it was at one time thought so even among elec- 
tricians ; but as investigation progressed it was found that not 
only were the requirements different, but different methods of 
designing were necessary to secure practical results. 

The foundation stone of the dynamo-electric machine is mag- 
netism, and in the incandescent machine this is 1 80. 
The days of slim and skinny dynamos for this work have gone by. 
The field magnets should be large and as short as compatible with 
the necessary wire to be wound upon them. The same holds true 
with regard to the pole-pieces, and I think that it is generally 
conceded among electricians that drum armatures are superior to 
the ring type for this class of work, except in the case of multi- 
polar dynamos, which embody but another way of reducing the 
magnetic resistance of the core of the armature by multiplying 
the number of paths or circuits. With these conditions there is 
less distortion of the field magnetism upon changes of load put 
upon the armature. 

Contrasted with machines for incandescent lighting, the 
design of a dynamo for running arc lights might be quite reversed. 
The frame should be quite light, and the pole-pieces should be 
thinned down, and in this case a ring armature is much to be 
preferred on account of electrical and magnetic reasons which 
will appear later. 

The winding of dynamos is now generally divided into three 
classes or systems, as follows: 1. Series winding, in which all the 
current generated by the armature passes around the field mag- 
nets to the external circuit. 2. Shunt winding, in which only a 
part of the current passes around the field. 3. A mixture of the 
preceding called compound winding. This is a shunt wound 
dynamo, with the exception that all of the generated current 
passes around the field magnets a few times only, and assists 
the shunt magnetism for a regulative purpose. 

This type is especially useful in generators for motor and incan- 
descent work, and the object is to produce a constant pressure, 
and in some cases, to slightly increase it with increase of load 
to compensate for loss of potential in the line circuit to the point 


1. A paper read before the Electrical Section of the Brooklyn Institute. 
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of consumption. These 1 are instantly and automatically 
made in the dynamo itself without the aid of external appliances 
which are necessary in the use of a simple shunt wound dynamo. 
I might remark that in the early practice of compounding dyna- 
mos, this extra magnetic effect in some cases nearly equaled the 
shunt effect on acconnt of the high resistance of the armatures 
then built ; but in recent dynamos this extra effect is compara- 
5 small owing to the armatures being wound with few turns 
of wire. 

An additional advantage of the compounding is the strcngth- 
ening of the field at the same instant the load comes on the 
armature, because at that time there is a tendency to distortion of 
the field magnetism, and still better effects result by placing the 
series Or compound coils on the pole-pieces, or, as is sometimes 
done, over the whole armature. It might be argued that putting 
them anywhere on the magnetic circuit of the machine would do 
as well, as the magnetism must keep to the circuit; but in the 
large pole-pieces such as are commonly used, I think that the 
magnetic lines would be more easily pushed to one side if there 
were no winding on the pole-pieces. I will state that in my ex- 
perience copper strip has given excellent results, the resistance 
being very low and the winding very compact. 

What is known as series winding is principally used in dynamos 

for arc lighting to which it is admirably adapted. This class of 
generators has, until recently, been much misunderstood. It 
used to be thought that by shifting the brushes they were moved 
to points of higher or lower potential on the commutator, which 
is undoubtedly true, but is not all the truth; for, as the brushes 
are shifted, the magnetic or polar line is also shifted and this influ- 
ences the field to a remarkable extent owing to the great number 
of turns on the armature which are necessary to produce the 
requisite pressure for this class of work. Together with this a 
comparatively weak field magnetism is used but is held above 
saturation by many wire turns in the field bobbins. In this con- 
dition of things the armature might be roughly termed a valve 
which allows more magnetism to pass through itself when the 
current is lessened (that is, by adding arc lamps) and tending to 
shut it off when the current is increased, as when lamps are cut 
out. 
These effects are due, principally, to the peculiar construction 
of this armature running in a nearly constant field. These prin- 
ciples are taken advantage of by Mr. Stanley in his constant cur- 
rent alternating dynamo which automatically produces a uniform 
current from the capacity of the machine down to a short circuit. 
Of course, in a continuous current machine these actions are sup- 
plemented by an automatic regulator which shifts the brushes, 
and, asabove stated, changes the polar line of the armature which 
intensifies these effects. 

Attention is called to the stability of current in these dynamos. 
An arc light is a very unsteady resistance and it will be seen that 
if the field were responsive to these changes we would have any- 
thing but a constant current. This explains why it is necessary 
to put so little iron in the field magnets. Under these conditions 
they are above the saturation point and changes of the current in 
the field coils produce little change in magnetism. If this were 
not done there would be a periodic rise and fall of current and E. 
M. F. 

In dynamos that produce a variable current with a constant or 
nearly uniform pressure at their terminals nearly the opposite 
course in design must be followed. The fields should be large and 
thick or be made multipolar, which is another and in many re- 
spects better, way of securing the same result. The magnetic 
effect of the armature should be made small by winding few 
turns of wire upon it. Electricians have been slowly but surely 
tending towards this point and, in proportion, better results have 
been realized. Another advantage secured in this design is the 
slight change in the non-sparking points on the commutator. This 
is due, of course, to a very weak armature running in a strong 
field, magnetically speaking. 

Another extremely important point is that of diminishing the 
air gap by winding the armature with only one layer of wire. 
This reduces the resistance of the magnetic circut and renders it 
less liable to distortion under the varying currents delivered by 
the armature. If it were possible to find a suitable magnetizable 
substance which was at the same time a good conductor of elec- 
tricity (say like copper) I think we could build what might be 
termed a commercially poen dynamo (that is of this class); for 
with no air gap we could keep the polar line of the field perfectly 
steady. Consequently, what is termed the neutral or non-spark- 
ing points on the commutator would never shift and that trouble, 
known as sparking, over which electricians have heaved so many 
sighs, would be forever at an end. As this dream is certainly not 
realized at the present time, the next best thing we can do is to 
approach it as nearly as possible by reducing this air gap to its 
lowest limit. It is better to increase the circumference of the 
armature core in order to get the surface room than to put on the 
necessary turns in two layers, for the increased iron in the core is 
to the air space as 1 is to 20,000. Added to this is the advantage 
of a higher F a velocity of the armature wires. 

If it is desired to secure extra fine results in special require- 
ments it would be profitable to allow the surface of the poles to 
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come down close to the conducting wire and bore slightly lar 
for the binding bands. It might not appear that the results 
would warrant the trouble, but it can easily be demonstrated. 

In regard to armature cores I notice it been the practice 
with some builders to carefully insulate the sheet iron discs from 
the shaft by a non-conducting sleeve. This certainly increases 
the etic resistance of the armature and in my experience I 
have found it wholly unnecessary. By slipping the discs upon 
the armature shaft directly I have not been able to discover any 
heating. It certainly saves trouble and at least ought to produce 
the same results. 

Of late there has been some tendency to the use of laminated 
cores for field magnets. Apart from the better quality of iron, I 
cannot see any advantage in this practice, for the following 
reason : All lamination is used to break up circulating currents in 
the metal subject to magnetic changes, of which an armature is 
an excellent example ; but with the exception of a dynamo using 
a toothed armature I think that it is generally understood that no 
magnetic changes occur in the field of a dynamo, or at least not 
with the frequency necessary for this precaution. In the case of 
& toothed armature I think a laminated pole-piece would be 
sufficient for all practical purposes, of course, referring to 
continuous current dynamos. 

In practice I find good results by making the width of the 
pole piece equal to the diameter of the core. The following data 
5 a machine embody ing the principles just enumerated may be 
of interest. 


Data of 16 Kilowatt Dynamo. 
110 volts; 150 amperes; 1,400 revolutions. 


Resistance of Armaturen 022 ohm. 
5 * Serles Coil ....... oe ose oossoo o . 005 
s „Shunt Field ds e . 20.00 ohms. 
Area of cross section of each core ..... 2 „ 418.6 94. in 
Area of cross section of pole- piece . 107.5 sq. in 
60 turns on armature in one layer. 
24  “ Series Coils. 
4.088 Shunt Fiejds. 
Cross section of wire on armature ..... veka’ . . . 25,998 8q. mils 
s „ Copper strip on series. 138,000 ‘ “ 
i ne ** Wire on shunt fields................ 5,128 “ 0 


There are some few practical points in regard to commutators 
and brushes worth mentioning. A brush should bear with a firm 
elastic pressure on the surface of the commutator. If the sprin 
is not stiff enough, any little unevenness on the commutator wi 
cause the brush to jump from the surface and then trouble com- 
mences and grows worse instead of better. By using a firm spring 
the brush will be held to the surface regardless of slight projec- 
tions. Again, the brush holders should be free to slide laterally 
on the studs to allow the brushes to be placed on the surface of 
the commutator so as to break joints, thus keeping it free from 


ridges. 

When the commutator pits out at one segment repeatedly a 
defective joint will generally be found at the junction of the 
wires and bar. The explanation is that as the brush leaves a good 
connection and strikes a poorer one a spark is formed repeatedly 
and gradually eats it away. : 

It might be thought that the electrical part of the dynamo was 
all that was worth talking about, but I might mention a little 
incident. While conversing with a mechanical engineer of con- 
siderable experience he remarked that electricians had to learn 
mechanical experience all over again in the matter of journals, 
which had not been made long enough in the past. They should 
be made large, not because a larger bearing in itself runs cooler, 
but because large shafts do not spring out of line while running. 

Turning toward the subject of lubrication there are several 
forms of self oiling journals in use and they generally give satis- 
faction, being automatic and much cleaner in their operation. 
A form recently designed consists of a woven chain ribbon run- 
ning over, or carried by, a serrated surface on the shaft. I think 
that this may have some advantages over the ring, as it seems to 
gather up more oil. There are many that think the old oil cups 
are good enough but I am sure a little experience with a self 
oiling machine would secure their preference. 


SUBSIDY FOR A CABLE TO JAPAN. 


Ir is officially announced at Ottawa, Can. that the Canadian 
Pacific Railway has received positive assurances that the Imperial 
Government will grant a subsidy toward the construction of a 
new submarine cable between British Columbia and Japan. 
President Shaughnessy of the railroad, who has just arrived from 
Yokohama, says that arrangements have been made with the 
Mikado’s Government for the use of land lines in Japan. Efforts 
are now being made among English capitalists to raise the money 
and float a company to undertake the construction and operation 
of the proposed cable in conjunction with the Commercial Cable 
and the Canadian Pacific route, ag already chosen. This route 

resents very few obstacles and is certainly much better than the 
Southern Pacific route. 
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SIEMENS & HALSKE IN AMERICA. 


LLUSION has already been made more than once in 
Tue ELECTRICAL ENGINEER to the reported inten- 
tion of Siemens & Halske, the great electrical manufac- 
turers of Europe, to establish a branch or semi-independent 
factory in this country—thus taking a leaf out of the book 
of the Western Electric Co., who have rooted themselves 
firmly in Europe, and whose success there is an old story. 
It is now stated that Siemens & Halske will build their 
American works at once, taking Chicago as a location, and 
that they will impress the public with their presence and 
importance by making a very fine display at the World’s 
Fair next year. 

In some quarters there is a disposition to be incredulous 
with regard to this rumored new departure, but we have 
good reason to assert that large plans will soon be carried 
into effect. It might, perhaps, be thought that the plan 
is a counterclap to the movements recently made by the 
Thomson- Houston Company in Germany. There, as we 
mentioned about a month ago, the Union Electric Com- 
pany has just been organized in Berlin, consisting of Loewe 
& Co., Thyssen & Co., Mulheim-on-the-Rhine, and the 
Thomson-Houston International Electric Company of Bos- 
ton. The new concern has acquired all the patent rights 
of the Thomson-Houston International Electric Company 
for Germany, Austria and Northern and Eastern Europe. 
The company, it is said, does not intend to erect its own 
factories, but will have its entire manufacturing done by 
Loewe & Co. The capital stock of the new company is 
1,500,000 marks, equally distributed between the three 
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contracting parties. The company will devote special 
attention to the introduction of Thomson-Houston appa- 
ratus, both for lighting and power purposes. Now, it 
might be argued that the proposition of Siemens & Halske 
to “carry the war” into America is intended to check or 
offset this invasion in heavier force of their own territory ; 
but such seems to us a narrow view of the situation. 

Siemens & Halske will not be the first manufacturers to 
migrate from Europe to this country nor will they be the 
last. As we said a few weeks ago, the fact that even two 
such strong concerns as the Edison and Thomson- Houston 
companies have joined hands does not by any means prove 
that the field is closed up for others who would exploit the 
numerous opportunities of electrical work. While the new 
American combination controls many extremely valuable 
patents, some of them exclusive, it is far from monopoliz- 
ing all the electrical inventions of the age in light, heat 
and power; and with the increasing activity in every de- 
partment, the likelihood of such a concentration grows less 
possible every month, especially as the lapse of time must 
throw open to the public that which now enjoys rightly 
the protection of the law. There comes a point, too, in 
every great industry, even the simplest, at which it ceases 
to be desirable or feasible to invest any body of men with 
more and more power, simply because execative ability is 
limited by harsh conditions of time, strength, and distance. 
With respect to the Siemens & Halske Company, it may 
be pointed out that they are genuine pioneers in light and 
power, and that they thus have also a number of formi- 
dable patents, as well as a fund of experience that would be 
hard to beat. 

It is understood, we have said, that the Siemens & 
Halske works will be established at Chicago, though there 
is a possibility that the concern may build a town of its 
own, if it intends to employ the 4,000 men with whom 
rumor credits it. We can only say that the American 
electrical public will be glad to see this enterprise started, 
and that while no one expects to learn much from its Eu- 
ropean methods, the indirect good to the electrical indus- 
tries of the country by this accession of skill and capital 
must be enormous. 


ELECTRICITY FOR MASSACHUSETTS STEAM 
ROADS. 

Tue late James T. Furber, general manager of the 
Boston and Maine Railroad system, was a believer in the 
near substitution of electricity for steam on many of the 
shorter railroads of New England, and he appears to have 
found other railway men who agreed with him, notably 
President Choate, of the Old Colony Road. Be this as it 
may, the ripening of conviction is seen in the fact that the 
Railroad Committee of the Massachusetts Legislature has 
unanimously reported a bill to permit change from the one 
motive power to the other. The bill provides that “ Rail- 
road Corporations which are subject to the provisions of 
chapter 112 of the Public Statutes and amendments thereto 
are hereby authorized to operate their railroads by elec- 
tricity.” The chapter referred to is the railroad law of the 
it is not surprising to see her prompt to try a motive 
State. It will be remembered that Massachusetts began 
very early in the matter of adopting steam locomotion, and 
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power that has already given so much satisfaction in the 
heaviest street railway work. Meantime, the Pennsylvania 
Railroad Company is beginning its Newark road across the 
Jersey marshes, and Mr. Villard is studying out the prob- 
lem for Chicago. May we not hope that the New York 
Central will soon give us such a service for the Tunnel, 
from 125th street to the 42d street depot ? 


THE LAW OF -DIELECTRIC HYSTERESIS. 


THE investigations carried on by Mr. Charles P. Stein- 
metz on the nature of hysteresis in iron and other magnetic 
metals have already resulted in the enunciation of a most 
important law, which cannot fail to be of the greatest 
service to the constructor of dynamo-electric machinery 
and electro-magnetic apparatus in general, But those who 
have followed the course of events, especially in modern 
alternate current work, cannot fail to have recognized the 
increasing importance and application of the condenser as 
an auxiliary apparatus employed to obtain the necessary 
phase difference. Mr. Steinmetz has now enunciated the 
corresponding law for the electrostatic cycles in dielec- 
trice, and it is interesting to note that while in the case of 
iron the magnetic hysteresis varies as the 1.6th power of 
the magnetization, the electrostatic hysteresis follows the 
simple law of equares. Exact determinations of electro- 
static phenomena are far more scarce than were those of 
magnetic hysteresis before the publication of Mr. Stein- 
metz’s recent paper, and probably because the difficulties 
accompanying such determination are greater than in the 
case of magnetic hysteresis. That electrostatic hysteresis 
will have to be taken into account in large modern power 
alternate current transmissions is evident from the results 
obtained at Frankfort. Where the capacity of the lines is 
necessarily large, a very large charging current is present 
and the loss of energy by dielectric hysteresis may have a 
large influence on the efficiency of transmission. The 
direct bearing of the law enunciated by Mr. Steinmetz in 
such cases must be at once apparent, and it is to be hoped 
that he will continue his researches in this branch. 


COST OF LONG-DISTANCE TRANSMISSION. 


Muck has been said and written recently on long. dis- 
tance power transmission by electricity, but as President 
Huntley pointed out in his address before the National 
Electric Light Association, at Buffalo, the one question 
above all which cannot be lost sight of is, Will it pay? 
For, however promising schemes of this sort may appear, 
and however willing and able the engineer may be to carry 
out the work, the investor never loses sight of the fact 
that a fair return for the capital outlay must be reasonably 
assured. We also showed in this column in our last issue 
how easily one might be misled into the belief that a water- 
power, apparently abundant, might be transmitted to a 
distance, when a close analysis of the conditions involved 
would soon bring out the contrary fact. In discussing 
this subject in a recent address before the Chicago Electric 
Club, Dr. Louis Bell, after describing the various methods 
which the electrical engineer has available for this work in 
the different kinds of apparatus and types of motors, lays 
special stress upon the cost of such transmission. Taking as 
an example, to begin with, a case of direct current supply, 
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he places the cost of generators at $30 per horse power. To 
this must be added, of course, the cost both of the copper 
wire and the pole line, and it is the latter which is too often 
lost sight of in the calculation. As Dr. Bell shows, the 
cost of the poles would vary very little, if any, with the 
potential employed, and hence with the amount of copper 
required ; and, allowing 45 poles to the mile, the poles 
alone would cost $250 a mile, so that for long-distances 
the total expenditure would ran up quite rapidly. If a 
motor generator be employed, there is the cost of three 
machines, costing, probably, $90 per horse power, initially. 
This would allow the use of high potentials and of a con- 
siderable saving in copper, and possibly, of somewhat 
lighter polee. The gain to be derived by the use of step- 
up transformers Dr. Bell showed depends very much upon 
the distance to be traversed, for it may happen that the 
cost of copper per kilowatt transmitted is less than $30, 
the cost of the transformers, and the distance to which one 
would be able to go before it would pay to step up, would 
thus be a considerable number of miles. Dr. Bell believes, 
in substance, that up to distances of 25 or 30 miles any one 
of the well-known methods now proposed are fitted to 
answer the purpose, but that to handle extremely long- 
distance work, still requires time and study. 


- ECONOMY IN ARC LIGHT WIRING. 

THE difficulties experienced in incandescent lighting at 
long distances, owing to the large amount of copper re- 
quired, early led to the devising of the three-wire and other 
systems for effecting economy in this respect, and later on, 
to the alternating system. But while all these improve- 
ments have been going on in incandescent lighting work, 
few persons seem to have bestowed any attention on arc 
light circuits, which involve a by no means small outlay 
of capital, especially in our larger cities. Those engaged 
in the distribution of arc lighting for commercial and street 
lighting purposes will, therefore, be interested in the 
method described elsewhere by Mr. S. H. Sharpsteen for 
effecting a reduction in the amount of copper used, as well 
as in the number of circuits running out from a station. 
The method employed by Mr. Sharpsteen is quite analogous 
to that used at the Amoskeag Mills, at Manchester, N. H., as 
far back as 1881-82, and which has been cited as an 
assumable anticipation of the Edison three-wire system, 
In that case, however, the object sought for was to avoid a 
total extinguishing of the light in case one of the circuits 
broke down, while Mr. Sharpsteen, in addition, employs 
the method to effect quite a different object. 


GOVERNMENT TELEGRAPHS AND TELEPHONES. 

Ir would perhaps have been well if some of the active 
and high spirited business men of this country who are ad- 
vocating control by the Government of the telegraphs and 
telephones could have been in Berlin during the recent 
riots. They would have found that the moment they made 
the slightest allusion to the riots, while using the telephone, 
the circuit was cut off, no matter how innocent the remark 
or how important the business under discussion. If Amer- 
ican merchants and professional men want this kind of 
espionage and arbitrary interference, they deserve no bet- 
ter treatment. Moreover, the control of the telegraph lines 
was not less severe and rigid. 
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ON THE LAW OF HYSTERESIS.—VI. 
BY CHARLES PROTEUS STEINMETZ. 


1. The hardened steel curve, of high coercive force, has the 
bend or knee on the negative side, so that for zero M. M. F. the 
t remanent” 5 is still in the saturation part of the curve 
ee in stable equilibrium; therefore permanently mag- 
ne 0. 
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1846 1.02 1. 
2077 | 1.58 3 


Very thin sheet-iron.... ........ . 


Hardened cast-steel ..........-.....05. 


Cast-steel of low susceptib 


Cast- iron 


| 
| 


Soft annealed cast-steel........... 
Machine steel, soft.......... 


Sheet-iron ..........ccccecc cae 


Sheet - iron 


Very soft iron wire (Ewing) 
Westinghouse converter, sh 
Thick sheet-iron................065 


2. The soft iron curve, with the bend on the positive side, so 
that for zero M. M. F. the ‘‘remanent” magnetism, though still 
very high, is already below the range of saturation, on the branch 
of unstable equilibrium. Therefore the remanent magnetism is 
very unstable and easily destroyed, the more as the coercitive force 
is very small. 

8. The cast-iron curve, which has no marked knee at all, but 
a steady curvature of low remanent magnetization, but with re- 
gard to coercitive force ranging between 1 and 2. 
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The curve of the magnetic iron ore shows all the character- 
istics of a cast-iron curve. 

Having derived, now, a larger number of values of the hys- 
teretic coefficient 7 for different kinds of iron and other material, 
we shall put them together for comparison in Table XII. 

For convenience, in the accompanying table are given the values 
W of consumption of energy in watts per cubic inch, for 100 
complete periods (magnetic cycles) per second, and for the mag- 
netization of H lines of force per square inch, giving as coeffici- 
ent of hysteresis the value y == 8.3 X 10—° 5. 

In the foregoing I have given a number of experimental values 
of the consumption of energy by hysteresis and believe to have 
shown that this consumption of energy can fairly well be ex- 
. the empirical formula, H- Bx where the exponent 
x is equal, or at least very nearly, to 1.6, and the coefficient 7 a 
constant of the material, which ranges from .002 to .025 and 
more, and may possibly have a slight dependence upon the 
velocity wherewith the magnetic cycle is performed, as the sec- 
ond set of alternate-current readings seems to indicate. 

In the following Table XIII, I give the values of the hysteretic 
resistance 7 for some iron samples, subjected to a magnetic cycle 
between F' = + 190 and — 190 ampere turns per centimetre, cal- 
culated from Hopkinson's tests! by the assumption of the law of 
hysteresis : 7 denotes the coefficient hysteresis; B the maximum 
magnetization in lines of magnetic force per square centimetre; R 
the 5 magnetization in lines of magnetic force per square 
centimetre. 


TABLE XIII. 

Material. Condition. 7 B R 
Wrought-iron....| Annealed. . .......... . 00202 18,250 7,230 
Soft Bessemer 

steel 0 45 per cent. C. annealed . 00202 18,200 7,860 
Soft Whitworth 

steel ........] .09 a “6 .00257 19,840 7,080 

32 * * ae 00598 18,740 9,840 

.89 as 00 ae .00786 16,120 10,740 

82 a „% ofl-hard.| .00054 18,800 11,040 

.89 e t 01844 16,120 8.740 

Silicon steel... | 3.44 s Si., wrought} .00967 15,150 11,070 

8.44 et t 9 . 00784 14.700 8. 150 

8.44 he „ oil-hard| .01282 14,700 8,080 

Manganese steel.. 4.73 An., wrought; . 05963 bors 220 

8.74 a e A 

12.36 5 t eln . 310 . 

4.78 © annealed! 104146 | 10,580 5.850 

8.74 t: .08184 985 540 

4.73 + “ ofl-hard.! .06706 4,770 2,160 

8.74 5 t ae eee TRB I 

Chrome-steel.. ..| .62 a Cr., wrought} .01179 15,780 9,320 

1.2 t: s t .01851 14,680 7.570 

62 00 „% annealed 14.850 7.570 

1.2 E a 01688 | 13,230 | 6,490 

62 „ oil-hard. 13,960 8,600 

1.2 wow ve 04442 2,870 7,890 

Tungsten steel... 4.65 „Wo., wrought, 01516 15.720 10, 140 

4 65 u “6 annealed 01435 16.500 11.010 

3.44 s „% oil-hard.' .01776 14,480 8,640 

2 85 t very hard; .05778 12,130 6,820 

Grey cast-iron... | 3.45 p. c. C.; 17 p. c. Mu. -01828 150 3.160 

White cast-iron. . 204 “ C.; 344 “ 01616 9,340 5.550 

W ef E ee 385 77 


These values of the hysteretic coefficient vary from . 002 up to 
082. 41 times the first value. 

But especially noteworthy is the fact that 7 depends 
much less upon the chemical constitution of the iron sample, than 
upon its physical condition, annealing decreasing, and hardening 
increasing the hysteresis very considerably. So far as the chem- 
ical constitution is concerned, the purer the iron the lower is its 
hysteresis, while any kind of foreign matter increases the hys- 
teresis. Especially manganese increases the hysteretic loss enor- 
mously, much less tungsten and chromium, least silicon and car- 
bon. Connected with the increase of hysteresis is always a de- 
crease in susceptibility. 

I wish to add a few remarks on two alleged phenomena con- 
nected with hysteresis, which have been talked about consider- 
ably, without yet being made clear; the decrease of hysteresis for 
open magnetic circuit, and the decrease of hysteresis of a trans- 
former with increasing load. With regard to the first, as shown, 
actual tests do not show a smaller value of hysteresis for open 
than for closed magnetic circuit. And it cannot be understood 
how that could be. For consider an iron molecule of the magnetic 
circuit exposed to the harmonically varying M. M. F. and perform- 
ing a magnetic cycle. Evidently it can make no difference for 
this iron molecule, whether some trillion molecules further away, 
the magnetic circuit ends in air, or is closed entirely in iron, sup- 
posed that the M. M. F. and the magnetism, and therefore also the 
magnetic reluctance, are the same in both cases. Neither can it 
make any difference whether the M. M. F. is caused only by one 
sine-wave of electric current, or is the resultant of several M. M. 


1. From Kalender fiir Electrotechniker,.“ by Uppenborn, Berlin, Germany. 
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F. S, asin the loaded transformer. It is the same as with the 
electric current, where the energy converted into heat in each 
molecule of the conductor does not depend either, whether the 
material of the conductor on some other point changes, or whether 
one or more E. M. F.’8 are acting upon the circuit. Hence, until 
absolutely exact and unquestioned determinations of the hys- 
teretic loss for fully loaded transformers are at hand, the assump- 
3 a decrease of hysteresis with increasing load must be re- 
jected.! 

i That an apparent decrease with increasing load has been ob- 
served several times may be conceded, for besides the exceedingly 
great liability to errors in these tests, where the hysteretic loss 
comes out as the small difference of two large values, primary 
energy and secondary energy, and therefore is very much affected 
by the slightest error in any one of the components, it must be 
understood that the main possible errors in the determinations on 
fully loaded transformers all point this way. Neglect of 
secondary self-induction, decrease of magnetization with increas- 
ing load, slowing down of the dynamo-alternator. etc., all cause 
an apparent decrease in the hysteretic loss for increasing load. 
At least in one set of tests, those made by Prof. Ryan, at Cornell 
University, on a small Westinghouse converter, I was able to 
show in my Elementary Geometrical Theory of the Alternate 
Current Transformer ”? that the observed decrease of the hys- 
teretic loss disappears by reducing the different readings to the 
same magnetization and the same frequency. 

That an electromagnet without keeper loses its magnetism 
quicker than a magnet with keeper, or a ciosed magnetized iron 
ring, is a phenomenon, which has nothing whatever to do with 
this loss of energy by hysteresis, but is merely due to the demag- 
netizing force oF the remanent magnetism. For the remanent 
magnetism in an open magnetic circuit causes between its poles a 
certain difference of magnetic potential, which in the moment 
of breaking the electric circuit acts as demagnetizing M. M. F., and 
if the coercitive force is small, as in wrought iron or annealed 
steel, almost entirely destroys the remanent magnetism, while in 
an iron of large coercitive force it affects the permanent mag- 
netism very little. In the closed magnetic circuit the remanent 
magnetism causés none or very little difference of magnetic po- 
tential, and therefore no destruction of the remanent magnetism 
by itsown demagnetizing M. M. F. takes place. But with the 
hysteretic loss of energy this phenomenon has nothing to do. 

To combine the results, what I believed to have proved is that 
loss of energy in iron caused by reversals of magnetism can be ex- 
pressed by the analytical formula: H = 7 B'** e N B? where 7 
is the coefficient of hysteresis, € the coefficient of eddy currents, 
N the frequency of the alternations of magnetism, 7 B':* the loss of 
energy by hysteresis proper, or by molecular friction, and e N. B? 
the loss of energy by eddy currents, P” magnetic cycle and per 
em.“ proportional to the frequency N. 


TABLE XIV. 

E 88 g 
B Bis = B Bis 2 B BI. = 

88 8 75 ba 

EE EE EE 
500 0208 | 42 | 9.000 2.122 | 378 | 17,000 5.870 55 
1000 "0681 | 8 9500 | 2.313 380 17,500 6.148 56 
1500 1206 | 115 | 10,000 2.511 | 400 | 18,000 6.484 57 
2000 1918 142 | 10,500 | 2.716 | 41 | 18,500 6.722 58 
2500 2782 16“ | 11,000 | 2.925 | 42 19.000 7.017 59 
3000 3650 185 | 11500 | 3141 | 43 | 19,500 7.812 59 
3500 4684 | 205 12.000 3.863 | 44 20.000 7.613 60 
4000 | :5800 | 223 | 12600 | 3.589 | 45 | 22,000 | 8868 | 63 
4500 7000 |240 13.000 | 3.821 | 46 | 24000 | 10.193 66 
5000 .8288 258 | 13.500 4.060 47 26.000 11.59 70 
5500 9062 275 | 14000 | 4.303 | 48 | 28.000 | 13.05 73 
6000 | 1.111 292 , 14500 | 4.580 | 49 | 30,000 14.57 76 
e500 | 1.261 |308 | 15,000 | 4.807 | 50 | 35,000 | 18.65 82 
7000 | 1.420 |324 15.500 5.062 81 | 40,000 | 23.09 89 
7500 | 1.588 339 | 16000 | 5.499 | 58 | 45.000 | 27.87 96 
8000 | 1.7 353 | 16,500 | 5.598 | 54 | 50,000 | 33.00 103 
8500 | 1.986 | 366 


For convenience, I give in Table XIV., the values of the 1.6th 
power of the numbers, from 500 to 50,000 with the increase of 
Bis for 100 lines of magnetic force. 

Having had time in the last few days to consider more deeply the 
relations of this Law of Hysteresis to Ewing’s theory of magnet- 
ism, I came to the conclusion that this Law of Hysteresis agrees 
very nicely with Ewing’s theory, giving just the phenomena 
that this theory leads us to expect. 

According to Ewing’s theory, for very low M. M. F.’8 forces too 
small to affect the chains of molecular magnets, which exist in 
the magnetizable body when not under magnetic strain, the mag- 
netic cycle should be almost reversible, that is hysteresis very 
small or almost nil. 

For medium M. M. F.’s, that is, M. M. F.’s large enough to break 
up the chains of molecular magnets, the magnetic cycle should be 


1. The latest of Ewing prove that, in a fully-loaded transformer the loss by 
hysteresis is not smaller than for open secondary circuit. 
2 THs ELECTRICAL Exncinese,’’ December, 1891. 
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expected to become markedly irreversible, and the hysteresis, as 
function of the M. M. F. must rapidly increase. 

For high M. M. F.’8, where the chains of molecular magnets 
are already for the most part broken, the hysteretic loss, as 
function of the M. M. F. should increase more and more slowly. 

This is exactly the case if the hysteresis follows the law of the 
1.6th power of the magnetization. 

This is not directly plain, because the law of 1.6th power gives 
the dependence of the hysteresis upon the magnetization while, to 
compare it with Ewing’s theory, we have to produce the hysteresis 
as function of the M. M. F. 

This is done in the diagram given in Fig. 5. 


vd 
— — — ad — 
o a 2 3 4 5 6 7 8 9 WW 12 14 14 15 % 17 is 1 % 21 22 2 A 
M. M. F., IN AMPERETURNS PER CM. Elec. Engr. N. F. 
FId. 5. 


Here the dotted curve gives the magnetization B, in lines of 
magnetic force per m.? as function of the M. M. F. F as abscissse 

In the drawn curve are given the losses by 5 in ergs 
per cycle and em.“, calculated by the law of hysteresis: H = 
.003507 B '-* but plotted not as function of the magnetization B, 
but as function of the M. M. F. F also : H = f (F). 

As seen from the plotted curve of hysteresis,! the hysteretic 
loss for low M. M. F’s, F = 0 ~ 1, is very small and almost nil, 
then rises very rapidly for medium M. M. F.’8: F = 2 ~ 5, and 
then, for high M. M. F.’S, rises more and more slowly, just as 
Ewing’s theory leads us to expect. 


inventors’ Record. 


CLASSIFIED DIGEST OF ELECTRICAL PATENTS 
ISSUED MARCH 8, 1892. 


Alarms and Signals :— 
Fire- Alarm and Telephone Apparatus, E. H. Amet, 470,231. Filed July 


26, 1890. 

The combination of a telephone system with an automatic fire-alarm. 
Automatic Heat-Signaling Device, W. G. Day, 470,478. Filed March 18, 
1 


1. 

An automatic call box which will serve as a messenger call, a thermostat 

or a hand- speratog fire signal. 
Conductors, Conduits and Insulators :— 
Conduit for Electric Wires, C. A. Freeman, 470,287. Filed Sept. 25, 1801. 

Consists of a series of tubular sectional tiles fitted together by means of 
vonguee and grooves which lock the sections against lateral and vertical dis- 

acement. 

Í ae hd hag Cables for Electric Cables, C. A. W. Hultman, 470,829. Filed 
une 9, ; 

An underground conduit r by means of metallic bars held in 
exterior longitudinal grooves and secured by cement. 

8 91755 Overhead Electric Railways, H. D. Winton, 476,856, Filed 

ct. 1891. 

Consists of an insulated body portion having at its extremities projecting 
studs to receive interchangeable attaching pieces for clamping the trolley 
wire and securing the insulator to the supports. 
Insulator for Trolley Wires, W. S. Andrews and H. P. Ball, 470,417. 
Filed Oct. 1, 1891. ; 

Insulator body composed of wood having a spun metal cover. 

Dynamos and Motors:— 
E ta or Dgnamo-Electric Machine, H. H. Hosford, 470,194. Filed 
une ; 

Employs a fixed commutator composed of bars having an angular rela- 
tion to the brushes and their holders. 

Electric Motor or Generator, R. Kennedy, 470,199. Filed Sept. 24, 1890. 

Employs a field magnet having two independent windings and two inde- 
pendent synchronously rotating commutators, connected respectively with the 
windings in combination with the generator transmitting to each of these 
commutators an independent alternating current of like periodicity but of 
dissimilar phase. 


1 This curve of hysteresls corresponds to a set of determinations, not con- 
tained in the paper, because made afterwards. I chose just this particular 
set of tests, because it covered a larger range of magnetizations than any one 
eontained in the paper. 
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ae for Armature Conductors, G. Stephens, 470,217. Filed Nov. 18, 


Consists of means for attaching commutator strip to the segments without 

the use of solder while insu permanent and reliable connection. 
Electric Generator, C. J. Van Depoele, 470,521. Filed May 18, 1887. 
1 to improvement in systems of generating electric currents of con- 
t potential. 
Galvanis : and Thermo-Electric Batteries :— 
Electric Battery, V. Riatti, 470,260. Filed June 9, 1891. 

Co of a vessel composed of a bad conductor of heat and elec- 
tricity charged with liquid capable of conducting electricity and having an 
electrical conductor at the bottom and a heating and conducting body at 
the top of the liquid. 

Galvanic Battery, J. H. Davis, 470,552. Filed April 24, 1891. 

A light, flexible battery jar in which the liquid is kept in continuous 
circulation through the chemical excitant and in contact with the elec- 
trodes of the battery. 

Heating :— 
Electrically Heated Oven, J. V. Capek, 470,418. Filed March 24, 1891. 
Electric Oven, J. V. Capek, 470,419. Filed Aug. 14, 1891. 

Lampe and 5 Á 
Regulating ket or Holder for Incandescent Electric Lamps, E. E. Ries 
and W. 8. Hory, 470,402. Filed May 5, 1891. 

A socket for alternating current incandescent lamps, by means of which 
the intensity of the light may be varied by setting up a variable counter- 
electromotive force opposing the flow of current to the lamp. 

Incandescent Electric Lamp, A. C. Carey, 470,471. Filed Aug. 8, 1891. 


Claim : 

In an electric light lamp leading-in or circuit wires, an incandescent fila- 
ment, and a joint therefor composed of a double tube in which the ends of 
the filament and leading-in or circuit wires are secured. 

Electric Search Light, R.8. Dobbie, 470,688. Filed Apr. 16, 1891. 
Consists of improved means of mounting the lamp in the projector and 
for controlling its several moving parts. 
Measurement — 
Movable Coil for Electrical Measuring Instruments, E. Weston, 470,340. 
Filed Mar. 11, 1891. 
Electrical Measuring Instrument, E. Weston, 470,341. Filed June 4, 1891. 

An electrical m ng instrument employing a movable and a fixed coil 
of wire, a mechanical dash pot to check the movement of the movable coil 
and means of converting the axial movement of such coil into rotary move- 
ment of an index over a scale. 

Electric-Current Meter, J. W.T. Olan, 470,441. Filed June 6, 1801. 

Claim 1 follows: 

Combination in an electric meter of a vessel containing a liquid, a balanced 
fioat in said vessel and movable therein, said float having the forward 
movement ony while the meter isin use, means for disturbing the balance in 
accordance with the current measured so that the float will move, and a re- 
cording mechanism operated by said movement. 

Metallurgical :— 
Magnette Ae Separator, C. T. Thompson and R. N. Sanders, 470, 455. Filed 
Apr. 16, 1801. 
Magne lic Ore Separator, O. T. Thompson and R. H. Sanders, 470,456. Filed 
„1801. 
Miscellaneous :— 
Purification of Brine, C. G. Collins, 470,181. Filed May 2, 1891. 

Consists in introducing an independent supply of oxygen into the brine 
and subjecting the latter to a current of electricity, 

5 Gas Lighting Burner, H. A. Pinkham, 470,256. Filed Sept. 25, 
„ Attachment for Pianos, F. A. Feldkamp, 470,294. Filed Nov. 9, 


1801. 
Electrical Wire Stri „A. Cuthbert, 470,818. Filed Oct. 6, 1891. 
Push Button, C. H. Delano, 470,872. Filed June 2, 1891. 
Has for its object the exclusion of dust. 
coe Store Service Apparatus, M. W. Hassan, 470,428. Filed Feb. 2, 
1891, 
Dice-Boæ, F. W. Mader, 470,498. Filed Oct. 9, 1891. 
Lightning Conductor, H. Simpson, 470,514. Filed Sept. 9, 1801. 
Machine for Heading Spokes, T. Hill, 470,666. Filed Nov. 22, 1890. 
a electric machine for securing the spokes to the rims of wheels and 
pulleys. 
Elect: ıc Circuit-Closer, G. W. Price, 470,596. Filed Nov. 18, 1880. 
A circuit-close> for door pulls, etc., consisting of a colled helical s ring 
. the circuit when elongated and breaks it again upon being 


re e 

Electric Dust. Collector, R. E. Wardhaugh, 470,608. Filed Oct. 2, 1889. 
Railways and Appliances :— 

Electric Railway, E. Thomson, 470,221. Filed Oct. 9, 1889. 

Consists of a series of pivoted contacts normally out of electrical con- 
nection with the main line, each contact pivoted to swing in the direction of 
e nt of the vehicle and make connection during the passage of such 
vehicle. 

Electric Car- Brake, J. Redmond, 470, 505. Filed Oct. 17, 1891. 

A brake for railway cars electrically actuated. 

Electric Locomotive, E. A. Sperry, 470,516. Filed June 11, 1891. 

Claim 1 follows : 

In a power gearing for electric cars an electric motor, a hollow armature 
shaft for said motor, a power-transmitting shaft within the armature shaft 
connected by gearing to the car axle, an elastic or cushion connection be- 
tween the two shafts aud a rigid frame for the motor, elastically supported 
from the truck frames, whereby the motor may be located between the 
axles and pe: mitted to vibrate independently of such axles. 

Electric Locomotive, S. P. Holliogsworth, 470,627. Filed Dec. 15, 1891. 

Claim 1 follows : 

In an electric locomotive the combination of a continuously-running 
motor, the vehicle wheels and axles, a clutch member connected to the 
wheels by flexible couplings, a clutch member connected to the motor, a 
liquid for connecting the two clutch members and mechanism for controlling 
the flow of the liquid. 

Switches and Cat-Outs :— 
Electric Cut-Out and Safety Device, C. R. Meston and A. W. Meston. 470,204. 
Filed Jan. 12, 1891. 
A ceiling rosette for incandescent lamps. 
Safety Cut Out, M. Kerstein, 470,382. Filed June 8, 1891. 
laim 1 follows: 

A combination of an electric wire composed of sections and provided with 
slip joints to cont ect the sections, of supports for the said sectional wire, 
and springs connected at one end to one of the said supports and at the other 
end to one member of the said slip joints. 

Telegraphs : - 
Telegraph Relay, C. M. Dyer, 470,557. Filed Sept. 9, 1891. 

Provides a nicely balanced armature held in proper adjustment without 
regard to the variations of the electric current. 

Telephones and Apparatus — 
Telephone. W. A. West, 470,684. Filed Nov. 12, 1883. 

A reinforcing device which may be placed at any intermediate point of the 
telephone circuit and used as a relay, and which may also be used asa 
receiver or transmitter as desired. 
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THE NEW STATION OF THE BROOKLINE GAS 
LIGHT CO.! 


BY ROBERT AMORY, M. D. 


FROM the experience in our electric light station in Brookline, 
we carefully considered a plan of construction in our new station 
which should provide commodious and convenient access in all 
its parts, and especially with a view to economical administration. 
We consulted expert engineers, and finally decided to employ as 
our adviser Mr. Fry, chief engineer of the United States Treasury 
Building, in Boston. The result of a study and careful consider- 
ation of the problem, with both Mr. Isbell and Mr. Fry, is the 
present building, devoted to the creation, evolution and distribu- 
tion of electrical force and its conversion into light. 

The building, which is entirely of one story in height, is ar- 
ranged with a boiler-room for eight so-called 125 h. p. boilers, but 
which are fitted with Smith’s patent settings and feed-water cir- 
culation so as to produce about one-sixth more horse power than 
is commonly obtained from boilers of that size. 

The belt from the engine pulley operates on a shaft built upon 
a brick foundation seven feet in height on a concrete bed seven 
feet deep, the bottom layer of the concrete resting upon the crib- 
bing of a plank and timber foundation upon the top of the piles. 
hia crea bedding has no connection with the walls of the 

uilding. 

The main countershaft is provided with positive clutches, the 
unlocking of which allows its separation from the motive power 
of any one or two of the three engines, whose unit power is 100 h. 
p., 150 h. p., 250 h. p., or 500 h. p.; total, 750 h. p. 

Briefly, the new electric and power plant, when complete, con- 
sists of a steam generating capacity of 1,200 h. p., using eight 
horizontal tubular boilers. In the future, if higher pressure or 
more porer is desired, this capacity can be increased by usin 
some form of water tube generator to a limit of 1,800 h. p. at 1 
lbs. pressure. At present, three new horizontal tubular boilers 
are in service. The power portion, when complete, will con- 
sist of two 500 h. p. engines, one 100 h. p. engine and one 150 
h. p. engine. Of these, the two latter are now in use at the old 
station. The one 500 h. p. engine, which has been installed, is a 
twin compound engine, constructed by the Armington & Sims 
Engine. Co., of Providence. The cylinders are 21 x 81 inches, 
with a stroke of 18 inches, and the speed will be from 200 to 225 
revolutions per minute. The engine is piped in a manner devised 
by Chief Engineer Fry of the Uni tates Treasury Service 
so that either cylinder can be used, if necessary, independently of 
the other, either at a high pressure or as a simple condensing en- 
gine; the two ordinarily operating as a compound condensing 
engine. By this arrangement, scarcely any accident can wholly 
deprive us of at least one-half of our main source of power. The 
use of this engine and the application of a condenser to the larger 
of the two engines to be brought from the old station, will effect 
a large proportionate saving in fuel over our present consump- 
tion, probably, at least 10 per cent. The shafting erected pro- 
vides for a capacity of eight 50-light arc dynamosand three 1,000- 
light incandescent dynamos, and may be readily extended so as to 

mit of an increase of 100 more arc lights and 2,000 more incan- 
descents at a relatively small expense. The shaft is so arranged 
that any one of the engines can drive the whole line, an important 
safe d against total breakdown. The use of the Evans system 
for driving the arc dynamos obviates the use of much belting and 
so reduces the floor space required that, combined with the type 
of engines and arrangement of the shafting, we have all our mo- 
tive steam and electric apparatus, aggregating 1,250 h. p. in one 
room 60 x 105 feet without undue crowding ; a greater economy 
of room than is known in any electric plant in New England or 
elsewhere. The steam piping, including that which supplies the 
heating system and the gas works, is designed for a working pres- 
sure of 125 lbs., and is so arranged that any boiler may be cut out 
at any time without interfering with the others. 

In short, the entire plant has been put up in accord with mod- 
ern practice, and, compared with others, at a moderate expense, 
keeping always in view the necessity for a possible growth, and 
prepared for that growth by methods of improved design and 
construction. 

The incandescent dynamos at present to be run on the alter- 
nating system receive their motion from the countershaft (de- 
scribed above) by belting back to their position on the middle 
brick pier situated between the engines and the shafting beds. 

By means of a newly devised switchboard, we can throw any 
one or more of these dynamos upon one circuit without the danger 
of running them in multiple or parallel with each other. 

Finally, there is no combustible material in any of this con- 
struction ; even the switchboard and roof being formed of iron 
and slate, the roof being built by the Boston Iron Bridge Works, 
of Boston. There was one obstacle to this form of construction 
which, at first, seemed difficult to avoid, viz., the condensation of 
water upon the inside of the iron trusses and purlins of the roof. 
We borrowed here a simple device in use on our iron and steel 


1. Abstract of a paper read before the New England Association of Gas Engi- 
neers at their annual meeting, Feb. 18, 1892. 
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cruisers ; we painted the inside of the iron and slate roof with 
ground cork and lead paint, which provides an air space around 
the metal and thus prevents the warm air from being condensed 
on the surfaces of the metal and slate. 

The floor of the dynamo house is constructed of wood, which is 
entirely supported from the piling foundation, independent of the 
walls, and is the only combustible portion of the building. We 
thus save in insurance premiums annually $1,000.00 at the least 
estimate. We take out insurance policies only on coal house, 
office and stable buildings, and a very small amount on the puri- 
fier, condenser and meter houses, saving the premium on the value 
of about $200,000. 


Personal. 


CoL. J. F. DILLONT, who has been business manager of The 
Electrical World for a little less than two years, has resigned, and 
will hereafter have no connection with that paper. During his 
stay in the electrical field, Col. Dillont has won a good many 
friends, all of whom will wish for him peace of mind and prosperity 
on the staff of the Architectural and Building Monthly, which he 
now joins. 


A CORRECTION. 
In our review of Trevert's Armature and Field Magnet 


Winding,” last week, it was erroneously stated that the price is 
50 cents. It should be $1.50. i 


TRADE NOTES AND NOVELTIES 
AND MECHANICAL DEPARTMENT 


„% Ads.“ are to business what feeders are to the 
trolley wires. 


THE DUPLEX ELECTRIC CO.’S ARC LAMP. 


THE arc lamp shown herewith is manufactured by the Duplex 
Electric Co., Limited, of Corry, Pa., to burn on either arc or in- 
candescent circuits. The lamps are orna- 
mental in appearance and simple in con- 
struction. They are fitted with hand 
cut-outs, automatic cut-outs, and auto- 
matic short circuit, which removes all 
resistance, as well as the lamp, from 
circuit when the carbons are consumed, 
and which allows single and ‘‘twin” 
carbon or all-night lamps being operated 
on same circuit with safety. The frame 
of this lamp is wide, and was especially 
designed to overcome the objectionable 
feature of casting large shadows. It is 
perfectly insulated, so as to be handled 
with safety when in circuit. 

The carbons are fed by a train of gears 
that are controlled by differential mag- 
nets, which cause a uniform feed, and, 
consequently, a steady, noiseless, white 
light. These gears are connected so as 
to allow a rapid upward movement of 
the feed rack to facilitate trimming. 
They do not stick even when exposed to 
constant bad weather. 

The!“ Duplex“ lamp is easily adjusted 
to any length of arc desired, and when 
once adjusted it does not easily get out 
of order. It is made in two different 
styles, single and twin carbon. Both 
styles are made to give a light of either 
1,200 or 2,000 normal c. p, and the twin 
carbon lamp is practically the same as 
the single carbon lamp with the excep- 
tionof a carbon holder. 

In the twin“ lamps the advantage 
is that when burning on one side of the 
twin carbon, the heat created by the aic 
heats the other side, and by being kept 
hot the arc is started before the eye can 
discern the change. As both sides are 
burnt to a point and apart, practically 
no shadow is cast except by the frame. 

This lamp is highly appreciated by those who have used it, as, 
besides the above, it requires little time in trimming, is little 
liable to get out of order and is practically noiseless. 


Duplex Arc Lamp. 
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THE MILLIKEN PATENT POLES. 


A VERY interesting and valuable pamphlet has been issued by 
Milliken Bros., of 5 Liberty street, this city, on their poles for 
electric railway and electric light plants. The subject of pole line 
construction and pole strength. is discussed in an able and 
instructive manner, and the various features of merit in the 
Milliken iron poles are carefully and fully set forth. The textual 
matter, which is in reality a brief treatise on iron poles, is accom- 
panied by data of exacting tests made by Prof. Thurston, at Cor- 
nell University, and by a variety of diagrams, sectional views, and 

rspectives, showing just what the poles are and how well they 
ook when up. The pamphlet is one of the best pieces of technical 
trade literature that we have seen in a long time. Most of the 
pictures have a familiar look, we may say, to the eyes of those 
who were recently delegates to the Buffalo Electric Light Conven- 
tion, as the streets of Buffalo have seme 5,000 or 6,000 Milliken 
poles distributed through them in electric railway work. 


** JOHNSON SWITCHES.” 


WE have received a very handsome catalogue pamphlet of the 
above title from the Interior Conduit & Insulation Co., of this 
city. It is got up in the best Bartlett style. The subject-matter 
is the new Johnson ‘‘ vise” snap switch which is attracting so 
much attention. The pamphlet contains a reprint from this 
journal of the excellent article by Mr. E. H. Johnson on his in- 
vention, together with details as to tests made, The u- 
ments assembled in the pamp .let are made very convincing by 
the presentation of full size cuts showing exactiy the dimensions 
of the 50 and 100 ampere switches, which under former conditions 
would not take care of a quarter of such a quantity of current, 
but which, on tbis new principle, do their work so well that they 
even seemed to be underrated by the makers. 


SCHIEREN BELTS IN ENGLAND. 


THE following is of interest as showing appreciation of 
American products in England : 


Tug RounpHay ELxCrRIC Tramway, 
LEEDS, ENGLAND, Jan. 16th, 1802. 
Mess. CHas. A. SCHIEREN & Co., 
47 Ferry Street, 
New York, U.S. A 
GENTLEMEN : 


We are ordering to-day from you a supply of your Electric Belt Stuffing,” 
also a supply of your Belt Cement.“ 

Will you kindly send us full instructions for splicing your Perforated Belts! 
It may interest you to know that the two belts furnished by you for this plant 
are giviog every satisfaction, and have elicited considerable admiration from 
English engineers. 

Yours truly, 
THe Rounpaay ELECTRIC TRAMWAY, 
J. E. WixsLow, Manager. 


GUM-ELASTIC ROOFING. 


THIS material, first brought before the public twelve years ago, 
is now in use on buildings of every description throughout North 
and South America, and the fact that the demand is as great as 
ever seems to indicate general satisfaction. Gum-elastic roof- 
ing is made of felt, saturated with compounds of gum and dead 
oil, and rolled under hydraulic pressure until it becomes a strong, 
pliable, compact and cleanly material, unaffected by extreme 
changes of temperature, and absolutely fire and water proof. It 
may be applied by any ordinary workman, and is claimed to out- 
last tin, ziuc and iron roofing, while costing considerably less. 

The roofing, as well as the cement and paint of the same 
name, is manufactured and sold by the Gum-Elastic Roofing Co., 
of 39 and 41 West Broadway, New York City. 


THE SOUTHERN ELECTRICAL MANUFACTURING AND SUPPLY CO. 


THE above concern has its headquarters at 110, 112 and 114 
Baronne street, New Orleans, with a factory in the same city. 
Mr. E. L. Bemiss is the president and Mr. W. Oswald, a pioneer 
motor man, is secretary, treasurer and general manager. The 
company undertake the whole range of electrical work. They 
are making a specialty of motors up to 5 h. p., but are principally 
busy on; h. p. fan motors, of which they have already sold about 
200 of their own make. 


MR. CHARLES F. Peast, formerly manager of the Westing- 
house Electric Co., has been appointed general superintendent of 
the Interior Cunduit and Insulation Co., with full authority over 
all the manufacturing, shops. etc. The company will immedi» 
ately devote itself to getting outa line of 0 appliances, of the 
nature of the Johnson switch. Mr. P. H. Klein, who has been 
acting as superintendent of the company’s factory, has resigned 
and will connect himself with one of the fixture houses. 


Mareh 26, 1999.] 


SOMOFF’S INCANDESCENT LAMPS. 


Mn. J. L. Somorr, of 1 Ann street, this city, is adding largely 
to his ial makes of small incandescent lamps, of high and low 
voltages. Some of the new shapes devised by him are extremely 

, 80 much so, that we can readily believe in their power 
te induce people to try new decorative effects for balls, dinners, 
lunches, receptions, etc. Mr. Somoff's prices are very moderate, 
and he deserves all the trade he can get. 


THE BOSSERT LIGHTNING ARRESTER. 


THE approach of the summer season, accompanied, as it usually 
is, by heavy thunder storms, renders it advisable for the central 
station r to make provision for the thorough protection of 
his lines and apparatus from lightning. Experience has taught 
that the best way to render lightning harmless, is to provide ready 
and easy means for its escape to the ground. 

The Bossert lightning arrester, shown in the accompanying 
illustrations, is peculiarly simple and absolute in its action. No 
extra resistance is introdu into the line. The contacts are 
sufficiently large to carry heavy lightning discharges, the only in- 
jury to the apparatus being the melting of a fuse wire. 

n the illustrations, Fig. 1 shows the arrester connected in circuit. 
The metal parts are mounted on slate bases and the whole is en- 
closed in water in a tight iron case. 

ily Sig is designed for the protection of arc and incandescent 
ci It shows the position of the arrester after being struck 
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pressure, after whieh it is treated and hardened by a chemical 
process that makes it completely impervious to moisture, acids or 
gas and without injurious effect wire or cable insulators. 
The weight of the pipe is one-fourth that of iron and is therefore 
ore easily handled and transported to the trenches, ready for 
the laying. ; 

It is e that this pipe is perfectly adapted for the uses 
of an underground conduit for electric wires, and is believed to 
secure the greatest safety, permanency and economy in subways 
for the following reasons: 

. It is an absolute non-conductor of electricity. 

It resists the action of the gases and acids of the earth. 

. Is not subject to disintegration. 

It is moisture-proof throughout its entire structure. 

The abrasion of its surface does not impair it. 

It forms an absolute insulation for naked wires. 

It does not contract or expand from thermal changes. 

It is strong and light. 

It * successfully withstood the test of five years for sub- 
way work. 

We understand that electrical tests have been made by promi- 
nent electricians. and it has been reported that 2,000 volts had no 
effect on pipe shell three-eighths of an inch thick. The electrical 
resistance measured infinity. The breaking strain was found suf- 
ficiently high to prevent accidents from any ordinary weight or 
pressure. The screw or socket joints were found sufficiently 
strong and close for any underground pressure liable to occur. 
These and other results of tests were mainly from experiments 
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FIds. 1, 2 AND 3.— TRE BOSSERT LIGHTNING ARRESTER. 


by lightning. There is no resistance offered to the li 
oad eaa connection being perfect and quickly m 
means for its escape without flashing. 

Fig. 8 is especially designed for the protection of railway gene- 
rators and motors where part of the circuit is made by ground. In 
this arrester. Krone connection is made just long enough for the 
discharge of the lightning and is then broken quickly in order 
to avoid the short circuiting of the generator. Arcing is prevented 
wfe piece of slate actuated by a spring and interposed between 

ground and the connecting arm. 

These ing arresters are manufactured by the Utica 
Electrical Mfg. & Supply Co., of Utica, N. Y. 


htning, and 
e, there is a 


THE INDURATED FIBRE PIPE. 


Tuk FIBRE P Company, Of New York City, with works at 
Mechanicville, N. Y., are the sole manufacturers of fibre pipe, 
and they control exclusively the basic patents, taken out by H. J. 
Medbery, and others, covering all known methods of making 
fibrous pipe treated with a preservative compound. They are 
also sole owners of the McMahon patents on spiral paper tubing 
for interior conduits. 

iefly. the procsses of manufacture may be described as 
foliowe : The pipe is made from long fibres, separated, washed 
free from all saps and coum moulded while in a pulpy state into 
the requisite size and shape and then subjected to great hydraulio 


Andel bes wah oaoa for oo eht uses ; but the pipe is used 
argely for s railway, te , teleph ard ial si - 
ing systems y, telegrap phone and special signal 
e same co ny are also exclusive manufacturers of the 
Medbery patent ultiple Duct” for electrical subways. New and 
specially designed machinery is used in the process, and fibre pipe 
of remarkable hardness and perfection of smooth ducts and close 
joints is produced in uniform lengths of five feet with ducts of 
various sizes and of any required number. Preference is given 
to the four duct pipe, round bore and square exterior, this form 
having already been determined upon by the telephone companies 
15 others as convenient and economical for “ building up” in 
ubways. | i 
The facility with which the pipe can be laid is one of the 
strongest points in favor of its use. The lightness of the pipe, its 
symmetrical form, and the ease with which tight connection ig 
pray earl screw x TOT Tp pret with a small quantity 
asphaltum, enable the laying of the pipet i 
quickly and economically. N W 


THE PENNSYLVANIA ELECTRIC ENGINEERING co. 


THE PENNSYLVANIA ELECTRIC ENGINRERING Co. has been in. 
corporated with 625, 000 eapital. and the following officers elected 
for the ensuing year: Arthur L. Bosley, president and manager ; 
Benj. W. Tingley, vice-president: Lewis R. Schultz, secretary and 
treagurer; aud Fredk. S. Koons, assistant secretary, 
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QUEEN & co. s TESTING SETS. 


WE are informed by Queen & Co. of Philadelphia that their 
portable testing resistance sets still meet with great favor where- 
ever they are introduced. The new style known as the 1891” 
type, which was brought out last fall, is especially appreciated as 
its peculiar construction has overcome many previous difficulties 


in both outside and inside testing. As is well known, great. 


trouble has been experienced with the galvanometers usually 
Pappret for such work, those with fibre suspension being too 
delicate for street use or where running machinery jars the sta- 
tion, and those moving on a central point being too sluggish. To 
overcome these defects, Queen & Co. devised a new galvanometer 
which, as has been proved by use, meets the requirements of all- 
around testing to a most satisfactory degree. 

The features of this instrument which render it of such value 
are deadbeatness and sensibility, In consequence it is not af- 
fected by mechanical vibrations and proximity to masses of iron 
or intense magnetic fields, and can be used alongside of dy namos 
when running, in the streets of large cities, on shipboard and in 
fact everywhere. The coils in the rheostat and bridge are wound 
with platinoid wire and guaranteed accurate to one-fifth of one 
per cent. A special ‘reversing attachment,” employed by Queen 
& Co. in their standard resistance boxes, is supplied, which gives 
a maximum range from .001 to 11,110,000 ohms. ; 

The makers have just issued a neat circular No. 285 which sets 
forth the advantages of their testing sets, and we have no doubt 
they will gladly send a copy of the same to interested parties. 


WHITNEY VOLTMETERS AND AMMETERS. 


THE WHITNEY ELECTRICAL INSTRUMENT Co. of 35 Hartford 
street, Boston, with factory at Manchester, N. H., are placing on 


WHITNEY VOLTMETERS AND AMMETERS. 


the market a voltmeter and ammeter intended specially to meet 
the growing demand for cheap but accurate apparatus, in stations, 
power houses, tests, etc. A cut is shown herewith. The instru- 
ment is direct reading and can be furnished to be used in either a 
horizontal or an upright position as desired. The divisions of the 
scale are very nearly uniform, facilitating close and accurate 
readings, and the low price of the instrument enables every user 
of electrical apparatus to make proper tests of it and of his circuits 
without feeling the expense of the necessary appliances. 


“HARRISBURG” IDEAL ENGINES ON STEAMBOATS. 


Doux mo the past few months, W. R. Fleming & Co., 174 Fulton 
street, New York, have been equipping a number of steamboats 
with their ‘‘Ideal” self-oiling automatic cut-off engines. The 
first boats supplied with this engine were the steamships 
‘¢Yumuri” and Maverick,” of Ward's Line, which, proving to 
be perfectl e have been followed by those of the 
Pacific Mail Steamship ompany's boats, Havana,“ America,“ 
„% Newport,“ Para and “ Rio Janeiro“ besides a new vessel not 
yet completed at Chester. Pa., and another at San Francisco. for 
which the engines have just been shipped. The Pennsylvanai 
Railroad Company have the Ideal” engines on their new ferry- 
boats New Brunswick.“ Cincinnati and Chicago.” The 
Spanish Steamship Line have the same engines on their steamers 
„Savannah and Ciudad Coudal”’ running between New York 
and Cuba, these being directly coupled to multipolar dynamos. 
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- A NEW WIRT DYNAMO BRUSH. | 


PROBABLY the one thing about a dynamo or motor which 
causes more anxiety than any other is the tendency fo spark and 
flash at the brushes. Numerous devices and lotions have been 
invented to smooth the sometimes ruffled temper of the commu- 
tator, but with indifferent success. Mr. Chas. Wirt has recently 
designed a new brush which seems to accomplish a great deal in 
this direction. It is manufactured by the Electrical Supply Co., 
and is meeting with an extensive sale. The company has re- 
ceived many letters from engineers and station managers 
expressing considerable satisfaction with the results obtained. 


PARTRICK & CARTER CO. 


IN our advertising columns last week will be found an illus- 
tration of the well-known and popular Partrick & Carter Co. 
patent needle annunciator. This firm are the only makers of the 
original needle annunciators which are made under U. S. patents 
of recent date which do not expire for some years. The features 
and advantages of this annunciator are too well known to require 
an extended notice. They are made up in various styles of cases 
and woods, with or without return calle and fire-alarms. 


AN INTERESTING LECTURE ON ELECTRICITY. 


THE first of a series of instructive lectures on the subject of 
electricity and its industrial applications was given on Saturday 
afternoon, January 30, to the employees of the Ries Electric 
factory, Nos. 324 to 330 

t Baltimore street, corner Eutaw, by the president of the 
Company, Mr. Elias E. Ries, the well-known electrician and in- 
ventor.. - S 

These lectures, which are to be given at regular intervals, are 
intended to familiarize the young men and young women employed 
by the company with the theory and principles underlying their 
practical daily work. The initial lecture referred to was illus- 
trated by numerous attractive and interesting experiments, and 
was thoroughly appreciated not only by the employees of the 
company, for whose instruction it was given, but by a number of 
ladies and gentlemen who were present by invitation. The lec- 
ture was held in the large testing-room on the second floor of the 
building, corner of Baltimore and Eutaw streets, which was fitted 
up for the purpose with electrical apparatus of almost every con- 
ceivable kind from Mr. Rigs’ private laboratory. 

The Ries Electric Specialty Company are busily engaged ‘in 
getting out a new and very valuable line of electrical specialties, 
and are meeting with much success in the introduction of their 
new regulating socket, which is now being rapidly adopted by 
the most prominent electric lighting companies and others, not 
only throughout the United States, but in many portions of 
Europe, South America and Cunada, and the management is to 
be congratulated upon the interest shown by them in the welfare 
and advancement of their employees. The officers and directors 
of the company, which was incorporated under the laws of the 
State of Maryland in June, 1891, consist of Elias E. Ries, presi- 
dent; Lewis S. Greensfelder. vice-president; Leopold Ries, sec- 
retary and treasurer; David Myers, superintendent; and Herman 
Ries, assistant superintendent. 


F. P. LITTLE & CO. 


THE above firm of 141 East Seneca street, Buffalo, N. Y., have 
just closed a contract with the Western Transit Co. for lighting 
their city elevators ‘‘ A and B.” The contract includes a7 by 
12 Rice engine manufactured by the John T. Noye Manufacturing 
Co.; one E. I. cylindrical type Thomson-Houston dynamo; the 
necessary wiring and equipment for 800 incandescent lights of 16 
c. p. and 4 arc lights to be run from the same circuit. F. P. 
Little & Co. are also to erect a 10 by 25 by 13 foot brick building 
in which to put the plant. ö 


THE BERLIN IRON BRIDGE COMPANY. * 

THE TRUE BLUE MARBLE COMPANY, of Rutland, Vt., will 
replace the mill lately destroyed by fire, with an iron building, 
and have placed the contract with the Berlin Iron Bridge Com- 
pany, of East Berlin, Conn. The building will be composed 
entirely of iron and marble, and will be 80 feet in width and 254 
feet in length, the side walls being of iron and marble and the 
roof of corrugated iron. Not only the entire building will be of 
iron, but the framework inside for carrying the gang saws, shaft- 
ing, etc , will be of iron, so that there will be no woodwork about 
the building in any way to take fire. 


ENGINE AND BOILER WANTED, 


We understand that the Excelsior Electric Co. of Harrison, N. 
J., are in the market for a 290h. p. engine and corresponding 
boiler capacity. 5 


E 
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THE “P. & M.” PUSH-BUTTON SWITCH. 


WE illustrate in this issue an article long desired by the trade, 
for which there is a pressing demand and whose introduction will 
go far to obviate many defects of the present methods of incandes- 
cent lighting in finely furnished and decorated houses. 

The Southern Electric Company, of Baltimore, Md., have pat- 
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ented aaa at on the market a push-button switch, under the 

trade mark of P. & M.. They are made of different sizes, from 

5 to 50 amperes. The face plates are made of either brass, nickel, 

or oxidized silver. It is set fiush in the wall and there is nothing 

1 ay the harmony of the ‘decoration. It is shown in Figs. 1, 2, 
and 4, 

Indeed, the only necessarily visible are the black and white 
buttons, whose condition—loose or firm—will indicate to the touch 
whether the light is lit or not. The switch is made either double 
or single pole ; the mechanical movements are simple, exact and 
effective. The white button lights the lamps; the black one 
extinguishes them. The compactness of the article and the ex- 
treme simplicity of its details are all well shown in the cuts, all 
of which are half size. 

One illustration shows a bank of six such switches as arranged 
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150 h. p. -simple engine; New England Conservatory of Music, 
Boston, Mass., one 85 h. p. simple engine; Columbia Electric Light 
Co., Philadelphia, Pa., one 200 h. p. simple engine; Osage Electric 
Light Co., Osage, Iowa, one 50 h. p. simple engine; Common- 
wealth Iron Co., Commonwealth, Wis., one 35 h. p. simple engine; 
Eugene Sites, Loraine, O., one 100 h. p. simple engine; Hix, Crosby 
& Co., Richmond, Va., two 60 h. p. simple engine; Edison Light 
& Power Co., Minneapolis, Minn., one 800 h. p. cross- compound 
engine; Schmidt Building, Pittsburgh, Pa., one 85 h. p. simple 
engine; Vandergrift Building, Pittsburgh, Pa., one 60 h. p. simple 
engine; Central District Telegraph & Telephone Co. Building, 
Pittsburgh, Pa., two 50 h. p. simple engines; Pittsburgh Iron 
Steel Engineering Co., Pittsburgh, Pa,, one 80h. p. simple engine; 
Industrial Improvement Co., Brockton, Mass., one 300 h. p. and 
one 100 h. p. cross-compound engine; Palace Hotel, San Fran- 
cisco, Cal., one 200 h. p. cross compound engines; Halifax Mfg. 
Co., Lake Village, N. H., one 35 h. p. oe engine; Lockport 
Gas Light Co., Lockport, N. Y., one 100 h. p. simple engine; 
Electric Improvement Co., San Francisco, Cal., one 100 h. p. tan- 
dem compound engine; S. J. Lefevre, Gibson City, Iowa, one 
100 h. p. simple engine; Edison General Electric Co., Portland, 
Ore., three 150h. p. simple engines. 


THE TRIUMPH COMPOUND ENGINE COMPANY. 


THE TRIUMPH COMPOUND ENGINE CoMPANY, of Cincinnati, O., 
report business as brisk. Their engines have been running in 
various parts of the country for several years and have practically 
demonstrated themselves to be all the makers claimed for them. 
Besides having improved their valveless engines where experience 
has shown it to be advisable, this firm is about to put on the mar- 
ket a compound automatic and a small single cylinder engine 
enabling them to more fully supply the various demands of the 

ublic. They are well equipped for this work, their shops bein 

led with specially designed tools, and their aim is to furni 
engines of the latest and most 1 design at prices that will 
place them within the reach of all. 


AMSTERDAM, N. Y., NOTES. 


Sou quick repair work was done by the company during the 
recent storm which swept over Amsterdam. Almost simulta- 
neously a falling pole demolished an arc circuit, while a ground 
on the railway line caused the breaking of a generator belt which 
tore away the brushes of an incandescent dynamo. In thirty-five 
minutes all three circuits were again running. 


HALL. F.PARLOR. C.PARLOR. B.PARLOR RECEPTION. 


Firas. 8 AND 4.— IHE P. & M.” PusH-BUTTON SWITCH. 


in the residence of Gen. Thos. J. Shryock, Grand Master of Masons 
of the State of Maryland. In the small space of 3 x 8 inches it 
controls 30 lamps. | 


SALES OF BALL ENGINES. 


THE following recent sales are reported by the Ball Engine Co., 
of Erie, Pa.: John Becker, Fitchburg, Mass., one 35 h. p. simple 
engine; Thomson-Houston Co., Boston, Mass., one 100 h. p. sim- 
ple engine; Lewis Benedict, Attica, N. Y., one 80h. p. and one 
50 h. p. simple engines; William Howell Caldwell, Union City, 
Tena., one 80 h. p. simple engine; Newark Electric Light Co., 
Newark, N. J., one 300 h. p. cross, compound engine; Hygeia 
Hotel, Old Point Comfort, Va., one 60 h. p. simple engine; Gale 
Shoa Mfg. CO., Haverhill, Mass., one 35 h. p. simple engine; Kit- 


taudiag Klectric Light, Heat & Powor Ca., Kittanning, Pa., one 


The central station of the company has been reconstructed and 
new foundations placed under each machine. Three new switch- 
boards are soon to be built to control separately arc, railway and 
incandescent work. They-will be built of wood, covered on the 
outside by a layer of asbestos, and all wiring will be done at the 
back. 

TAE AMSTERDAM STREET RAILWAY COMPANY will soon extend 
its lines to Rockton. A large number of the citizens favor the 
movement and on the hearing granted by the council on 
February 26, permission was given, and work begun at once. 


Amsterdam has a long grade of 13% per cent. with two curves, 
probably tha worst in the country. It has been found that when 
two motors of different speeds have been put on one car together, 
the hindrance has b3ea very great in some instances. 
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THE HOGGSON PERPETUAL CALENDAR, DATE AND 
TIME STAMP. 


In modern business methods there is nothing moreimportant than 
to know with unfailing accuracy not only the date of the receipt of 
any communication, but also the exact minute that the matter was 
received. To accomplish this end, for several years past mechani- 
cal inventors have been Working Ous and placing on the market 
various types of time stamps. ese, however, were apt to be 
cumbersome and, owing to their being operated by a blow, often 
wore out and became inaccurate, and at the same time were ex- 
ceedingly costly pieces of mechanism. To overcome these diffi- 
culties and produce a stamp of absolute reliability and accuracy, 
and at the same time at a price within the reach of all, Mr. Sam- 
uel H. Hoggson has perfected the instrument shown in the accom- 
panying illustrations. 

n the first place it is asserted that the stamps with 
metal type wheels, using an ink ribbon and operated by a blow 
were unreliable and incapable of indefinitely withstanding the 
hard treatment required to work them, together with the fact 
that printing the time and date in a straight line as they did, the 
impression occupied too extended a space to enable it to be used 
in postal service and on railroad tickets. For this service hereto- 
fore ordinary hand-stamps have been used exclusively. These 
stamps require to be set by hand at frequent short intervals, 
entailing a large amount of labor without giving the correct time, 
to the minute, and bringing in an extensive factor of error due to 
negligence, intentional or otherwise. 

t was speedily determined that the keynote overcoming the 
above-mentioned difficulties could only successfully be struck b 
the introduction of an entirely new principle of printing, whic 
has been successfully accomplished and is u in these new 
stamps. The entire working mechanism is contained in the head 
of the stamp, occupying the small space of 2 x 2k x 8 inches 
high, thus entirely overcoming the objections to the large size of 
former stamps. © printing is accomplished by a set of endless 
rubber bands which are automatically moved by an electrically 
operated impulse device at intervals of one minute. These rubber 
type bands are entirely new and represent all the tedious work of 
producing such articles accurate to oda of an inch, something 
unheard of before in rubber manufacture. 
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Fig. 1.—THE HOGGSON PERPETUAL CALENDAR, DATE AND 
TIME STAMP. 


_By the aid of these bands the date and time complete can be 
printed clearly and distinctly in a space which can be covered by 
a silver quarter, and, being of rubber, as are also the dies, the 
impression is obtained by a gentle pressure. It will print nicely 
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on uneven surfaces, such, for instance, as envelopes with inclo- 
sures, where metal die stamps signally fail. The ine wi 
print readily any sized die up to 2 x 2 inches, an mpo ii 
with any metal-wheel stamp. The dies are interchangeable 


FIG. 2.—THE HOGGSON PERPETUAL CALENDAR, DATE AND 
TIME STAMP. 


can be removed and replaced instantly. Any number of dies can 
be used witH a single machine, The stamp automatically diva 
the minutes and hours, and at 12 o'clock midnight, c e 
day. It requires setting once a month to change the months and 
five times a year the day hand must be set to conform to the long 
and short day months. The chan are made with the same 
facility as setting a watch and take but an instant. 

As the machine stands before the user, it is not only a time- 
stamp but a perpetual calendar and time-piece, the dials on the 
face showing the month, day, hour and minute, correct time, and 
denoting the impression which the stamp will make at any instant, 
thus showing the operator at a glance whether the machine is 
running correctly, and just what it will print without taking an 
impression, thus avoiding any ible error. 

These machines will run with two cells of battery and are also 
constructed to operate upon an open or closed circuit with either 
batteries, direct or alternating current lighting circuits, or 
storage batteries ; in fact on any system containing sufficient 
power to ring an electric bell ; and can also be run on any electric 
All the stamps in one building, block or 
entire city, may, if desired, be operated by one master clock. No 
special clock is required, it simply being desirable to have a cor- 
rect time-piece, as the machine would otherwise record the errors 
of the clock. 

All portions of these machines are manufactured on the inter- 
changeable system, are as accurate as watch or clock work, and 
are not complicated or liable to dis arrangement. 

These time stamps are patented in parts‘of the world and 
are manufactured by the Stevenson-Hoggson Electric Company, 
919 Olive street, St. Louis, Mo. l 


A. J. VENEMAN. 


MR. A. J. VENEMAN has just started a construction and suppl 
business at 826 Main street, Evansville, Ind. His concern wi 
carry a complete line of electrical supplies and will increase its 
stock as demand justifies. It will also contract for construction 
work of all kinds and install isolated and central station plants. 
Mr. E. L. Masters has been in the electrical business for about ten 
years ; for the past three years he has held the position of operim 
tendent of construction with the Evansville Gas & Electric Light 
Co. Mr. A. J. Veneman has also been connected with the same 
local company for about four years, but for the past year was 
with the Electrical Supply Co., Chicago, which experience has 
enabled him to attain a thorough knowledge of electrical supplies 
of every description. 


THE MONTREAL CONVENTION. 


Mr. A. J. CORRIVEAU has issued a very pretty and interesting 
souvenir of the meeting of the National Electric Light Associa- 
tion at Montreal last September. It is well illustrated with 
portraits, landscapes, glimpses of the electrical exhibition, etc. 
All who were at Montreal will be glad to have it. 
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THE RITCHIE POTENTIAL INDICATOR. 


It is essential to the successful working of an incandescent 
system that the pressure on the circuits should be maintained as 
nearly uniform as poesible, and in order to do this in the most 
satisfactory way, a reliable pressure indicator is almost indispen- 
sable in an electric lighting station. To meet this requirement 
Messrs. E. S. Ritchie & Sons, of Brookline, Mass., have designed 


THE RITCHIE POTENTIAL INDICATOR. 


and perfected the instrument which is shown in the accompany- 
ing cut. The instrument is made in several different forms, 
though the principle by which it works is the same in each case. 
A coil about 31¢ inches in diameter which holds the moving parts 
is mounted upon a slate base eight inches in diameter. This base 
supports and insulates the contacts and wire connections as 
shown in the cut. Where the instrument is exposed to dust it is 
found better to inclose the index-arm and contacts in a dust-proof 
case, and another form is made in which this is done and in 
which at the same time by removing a cap the contacts are at 
once exposed for adjustment when necessary. The base is held 


to the wall or switchboard by a bolt through its centre on which 
it turns by means of the long tangent screw. The adjustment of 
the instrument is very simple and easy and it will work practi- 
cally without variation inside of one-half volt either above or 
below the voltage to which it may be adjusted and is singularly 
free from error due to vibration of building or switchboard. The 
instrument is kept constantly in circuit and the change in pres- 


sure is shown by red or green lights, as the variation is above or 
below the norma!, the right pressure being attained when there is 
no light shown, thus avoiding the danger of running 
lamps above their normal candle-power. For house installa- 
tion for electric lighting another form is made which is very 
cheap and satisfactory without the contacts and lamps, the 

inter indicating on a graduated card simply high, right or low. 


t is claimed for this instrument that it is easy of adjustment, 
free from error due to vibration, and shows less error due to 
temperature, shows the change in the circuit pier closely and 
quickly and is at the same time handsome and well made. These 
points have been determined after tests under the most severe 
conditions, extending over a period of many months in an electric 
lighting station where the instrument was left entirely in the 
hands of the superintendent of this branch of the electric lighting 
work. 
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THE WESTON INSTRUMENTS ABROAD. 


IN a neey issued volume of the Journal of the Institulion 
of Electrical Engineers of London, there appears an interesting 
discussion on a paper read in November last before the Institute, 
by Messrs. Sankey and Andersen, on the standard volt and am- 
père meters used in the establishment of Messrs. Willans and Rob- 
ingon at Thames-Ditton. In the course of the discussion Mr. Ever- 
shed paid a high compliment to the good qualities of the apparatus 
of Mr. Edward Weston. He said: 


There is one species of d'Arsonval galvanometer which does not hail from 
France, nor is it an Euglish copy of French instruments. Itis made in America. 
We always assume that Americans cannot make instruments, and that may be 
true generally ; but there is certainly one American who can. and that is Mr. 
Weston. His voltmeters are only d'Arsonval galvanometers in which the current 
is led in by two phosphor.bronze hair springs, which also act as the controlling 
force. In of the clumsy mirror and scale, a light aluminum index is flx-d 
to the coil, and reads on the scale like an ordinary commercial instrument. The 
instrument I tested could be read to.a quarter volt quite easily over the whole 
scale ranging from 0 to 150 volts, and I think that is quite comparable with the 
accuracy Captain Sankey mentions for readings with mirror and scale with 
d'Arsonval galvanometers in ordinary practice. Not only is the scale of the 
Weston instrument accurate, but the volts too are accurate. Mr. Weston cal - 
brated this voltmeter in February last, and I tested it three weeks ago and found 
his volts agree with ours to .05 percent. I think it is due to Mr. Weston to bring 

to your notice.” 

We may remark parenthetically, that while Mr. Weston is an 
Englishman by birth, it is certain that what he knows about 
making instruments has been learned by him in America. It is 
gratifying to know that his patient, careful and thorough work 
in the line of measuring apparatus is becoming appreciated abroad 
as well as it is at home. 


THE HUNTER FRICTION QUILL. 


THE accompanying illustration shows a form of shaft coupling 
adapted to places where heavy power is to be distributed on either 
side of a main driving pailles. As will be seen, the quill is 
supported on bearings at a A, and is entirely independent of the 
main shaft B B, except through the medium of the clutch. By 
this arrangement, there is absolutely no wear when the pulley is 
at rest, and, of course, no lubrication is required between the 
shaft and the quill. 

An especial feature of the clutch is the use of two shippers, 
by means of which the drum may be withdrawn from under the 
friction bands, thus dispensing with oil when not in use. The 
grip of this clutch is claimed to be the strongest in existence. 


THE HUNTER FRICTION QUILL. 


The Hunter friction quill is manufactured by Messrs. H. N. 
Bates & Co., of 240 Congress street, Boston, whose New York 
office is at 126 Liberty street. 


THE SPRINGFIELD STREET RAILWAY will equip eight miles of 
new line in the spring. 
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EDISON CEILING CUT-OUTS. 


RECOGNIZING the possibility of the increase in the demand for 
ceiling cut-outs the Edison General Electric Company designed 
and patented one some years ago, embodying many of the fun- 
damental principles underlying all cut-outs devised for a similar 
purpose. Recently the old form of single-pole pendant cut-out 
was superseded by a double-pole cut-out of a novel shape, especi- 
ally devised for cleat work and possessing additional recommend- 
ations and advantages, as shown in Fig. 1. 
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Fics. 1, 2 AND 3.—EDISON CEILING CUT-OOCTS. 


It is claimed that this cut-out can be sold as cheaply as the 
cheapest ceiling cut-out in the market, without depreciation of 
quality. This was followed shortly afterward by two new double 

ole cut-outs, one for moulded, and the other for concealed work. 

hese are of special design and of superior workmanship to that 
mentioned above, their interior construction, however, being 
similar. The contact-pieces in the porcelain base are flat, and are 
provided at their terminals with small indentations which serve 
to catch and retain the bent contact-pieces in the cover and make 
a perfect contact. Two aig dr gd protect the appliance, The 
cut-outs are made of the best hard white non-absorbent porcelain, 
and are shown in Fig. 2. 

The two last named cut-outs lend themselves with peculiar 
facility to decoration. The Edison Company will shortly be ready 
to supply decorated ceiling cut-outs to suit any or all require- 
ments. The designs already selected are varied and artistic. The 
establishment of a porcelain factory under their immediate super- 
vision in their own works at Schenectady has enabled them to 
bring these cut-outs to a high state of perfection. 

The use of ceiling pendant cut-outs has hitherto been confined 
to lights hung from the cut-out by a flexible twin conductor. The 
flattened shape of the No. 123 cut-out shown in Fig. 1, admits of 
use with a swinging light hung from it by a length of metal 
tubing. To effect this end, the cover of the appliance is provided 
with a universal joint, to which the tube is attached as shown in 
Fig. 8. The light can be swung toa considerable distance from 
its normal point of rest, returning thereto much more quickl 
than is the case with the flexible cord pendant. The many ad 
vantages for store lighting and similar work presented by this 
arrangement are obvious. 


ELECTRIC HEATING, 


A VERY interesting and handsome pamphlet on the subject of 
electric heating has been issued by the Burton Electric Co. 
through their selling agents, the Electric Merchandise Co., of 
Chicago, with reference to the celebrated Burton heaters. It gives 
views and descriptions of the apparatus as applied to street cars, 
and quotes a large number of testimonials from various electric 
roads using the system. It also includes three very interesting 
1 articles on the general subject, one being that which 
Mr. W. R. B. Willcox contributed to our columns some months 
ago, and which attracted no little attention. 
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A TOWER CLOCK OPERATED BY AN ELECTRIC MOTOR. 


For some months the Standard Electric Time Company, of 
New Haven, Conn., have been making careful tests with a special 
electric motor driven by current from open circuit batteries, to 
operate tower clock dials. Few tower clocks are found to indi- 
cate correct time, but vary considerably unless constant attention 
is given them. This is partly on account of their being exposed 
to the extremes of temperature. Besides this, they must be wound 


up every week, which is no small ‘‘ chore,” and considerable sums 
are paid yearly for this labor and attention, and even then the 
clocks are seldom right. The advantage of an electric tower 


clock is that it is controlled by a fine regulator placed in a room 
in the building where the temperature is even and means are at 
hand for keeping it within a few seconds, at the outside, and the 
tower clock must follow. Then, as the dials are operated by an 
electric motor, no winding is required, which does away with 
much labor and expense. And, besides, more power can be de- 
livered to drive the hands in case of heavy storms. 

The winding of the motor and the arrangement of the power 
from it is such that the batteries have a very long life (from one 
to two years without renewal). Consequently, the tower seldom 
needs to be visited. 

One of these movements has been operating four nine-foot 
dials at Lawrence, Mass., for nearly a year, and has given perfect 
satisfaction through all kinds of weather, and the batteries are yet 
in excellent condition. 


THE C. & C. COAL CUTTER. 


THE accompanying illustration shows a coal cutter of the 
undercutting type driven by a 15h. p. C. & C. electric motor of 
special design, in operation in the Mead Run Mine in Pennsyl- 
vania. The motor, placed in position on the machine, is covered 
by a heavy board which serves to protect it from possible injury. 
The starting box is also placed on the machine in a convenient 
position, as can be seen from the illustration. The armature shaft 
carries a beveled pinion at each end, and, by a mechanical de- 
vice, this can be made to operate the endless chain to which the 
coal-cutting knives are attached and which revolves about the arm, 
and also to operate the feed chain which is made fast at one end, 
so that the machine can be moved forward at any desired speed, 
or allowed to remain stationary if the hardness of the coal so re- 
quires. The potential of the electric motor being low, 220 volts, 
there is no danger to be feared from coming in contact with the 
wires. 

The knives used for cutting are of the greatest durability, and, 
when dulled, van readily be replaced by a new set. By using this 
style of machine the necessity and inconvenience of moving by 
hand in a low room is avoided, and the track on which it travels 
is such that it can be easily laid or moved as desired. Two men 
operate the cutter, one regulating the speed of the gears and the 
other attending to the moving of the machine. 


THE C. & C. COAL CUTTER. 


The Thomson-Houston Electric Co. have found this machine 
so successful in mines where an undercutting machine can be 
used to advantage that they have made an arrangement for its 
adoption, and it is expected that several mining machinery manu- 
facturers will do the same. 


SCHLEICHER, SCHUMM & Co., manufacturers of the Otto 
b., 


“engine, have opened an office and salesroom at 19 Pearl 
Boston, Mass | 
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WESTERN NOTES. 


MR. C. E. SARGENT, manager of the Chicago office of Messrs. 
A. L. Ide & Son, has received the following orders for Ideal 
5 since the beginning of the year: E. W. Blatchford, one 
55 h. p. for incandescent lighting; Winslow Bros., one 35 h. p. for 
electroplating; the Sperry Electric Mining Machine Co., one 100 
h. p. for an electric haulage and mining plant; Groveland Apart - 
ment Building Co., one 35 h. p. and one 55 h. p. for incandescent 
lighting; Hyde Park Electric Light and Power Co., one 250 h. p. 
tandem compound for arc lighting ; Thomson-Houston Electric 
Co., two 125 h. p. engines and a complete plant for an electric 
railway; the National Electric Mfg. Co., two 100 h. p. for an 
alternating incandescent plant; and the Bavarian Brewing Co. 
one 85 h. p. During the past week, two 80 h. p. Ideals have been 
placed in the Unity Building for incandescent lighting; three 100 
h. p. Ideals in the Ashland block for incandescent lighting; one 
100 h. p. in the Arc Light and Power Co.’s Market street station ; 
one 55 h. p. in J. S. McDonald & Co.’s new factory for incandes- 
cent lighting, and one 100 h. p. and one 150 h. p. in the Grant 
Locomotive Works for lighting and furnishing power for three 
electri¢ cranes. 


THE GREAT WESTERN ELECTRIC SUPPLY COMPANY, Nos. 201 to 
207 S. Canal street, report a most gratifying increase in the de- 
mand for their electrical goods, especially their Sun arc lamp, 
which can be used singly or in series and gives a most beautiful, 
steady, white light. They are also receiving large orders for a 
new focusing arc lamp, several of which are in use in various 

ts of the city. There is also an ever-increasing demand for 
their celebrated K. K. wire. They are doing a large business in 
house-goods supplies, and the sales are increasing daily. The 
fixture department reports very large sales in Missouri, Louisiana 
and Illinois. The business of this year compared with last shows 
a big gain, while the outlook for 1892 is better than it was this 
time last year. 


H. T. Patste’s WESTERN OFFICE.—Mr. Paiste is well known to 
the electrical fraternity as a pioneer in the application of beauty 
and art of invention. The artistic appearance of his Western 
office at once strikes the visitor as he enters. The display of 
china switches, both in a handsome showcase and upon a neat 
sample board, gives evidence of the art of decorating, of which 
Mr. Paiste is the master. The unique method of advertising his 
china switches by well-executed outline drawings of Chinamen 
well deserves special notice, and we understand that central 
station men and purchasers will have the pleasure of seeing 
Areca Chinaman figuring in the advertising columns in the near 

uture. 


CAMDEN, ARK.—The electric light plant of the Camden Electric 
Light and Power Co., Camden, Ark., was seriously damaged by 
fire on January 24th. Steps were immediately taken, however, to 
resume operation, and it was decided to equip a new and inde- 
pendent plant. Formerly the steam was secured from the water- 
works boilers, but the company will now put in its own steam plant, 
having ordered two 60 inch x 16-foot boilers, and a No. 7 Hoppes 
exhaust heater, from the Pond Engineering Company, through 
its Dallas, Tex., office. The engines, while considerably damaged, 
can be repaired. ; 


Mr. A. H. ENGLUND, formerly secretary and treasurer of the 
Electric Merchandise Co., Chicago, has opened an office at 435 
„The Rookery,” as secretary and manager of the International 
Register Co. This company have purchased the Pratt patents on 
conductors’ fare registers and have equipped a very complete 
factory for the manufacturing of these machines in both portable 
and stationary forms. Mr. Englund’s long and practical experi- 
ence in the street railway supply trade has made him a host of 
friends and the success of his new enterprise is assured. 


THE ELECTRIC APPLIANCE COMPANY are introducing something 
in the line of a combination branch block. As at present con- 
structed the block is adapted for eight circuits, although other 
sizes are in course of construction. It is about 8 x 12. inches, 
made of hard porcelain, with nigy ponner oak or cherry cover. 
This block can be placed on the wall or in other suitable places, 
requires but very little ee and when connections have been 
made the cover is fastened on by screws, making a very neat and 
substantial job. 


THE ELECTRICAL APPLIANCE COMPANY have completed ar- 
rangements to represent the Cutter Electrical Specialty ecu pany 
of Philadelphia in the West, and will hereafter carry a full line 
of the Cutter portables, reflectors, flexible brackets, etc., for 
which a very large demand has already been established. To 
those familiar with the Cutter specialties, it is not necessary to 
state that they are a line of very desirable articles. 


Tas ELEOrRIO APPLIANCE COMPANY report having just closed 
arrangements with the Ries Electric Specialty Company to con- 
trol the sale of their socket in certain Western territory, and are 
making active preparations to thoroughly introduce this valuable 
apacialty. Taey will carry a large stock on hand in Chicago at all 
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W. B. Pearson & Co. have just closed a contract for com- 
plete steam plant for the city of St. Charles, Ill., who are install- 
ing a lighting plant. The engine furnished is one of 80 h. p. 
Ball & Wood single cylinder. This deal was closed by Mr. H. E. 
Jefferson for his company, and his bid was the highest. It reflects 
great credit on his abilities in convincing people that they must 
have Ball & Wood engines. 


THe ELECTRIC MERCHANDISE COMPANY are doing a very large 
business, especially in the East in electric street railway supplies, 
which they deal in exclusively. Mr. W. R. Mason reports a very 
brisk demand for Burton electric heaters for car service from all 
parts of the country, and says that electric heating is now ack- 
nowledged to be the ideal in every respect. 


Mr. CHAS. E. WILSON, widely known throughout the West 
among central station and street railway men, has accepted a 
position with the Electric Merchandise Company as general 
traveling representative. Both Mr. Wilson and the Electric Mer- 
chandise Company are to be congratulated on this connection. 


Tue belts for the new Leiter Building, comprising two 48-inch 
main belts and ten 14-inch dynamo belts, were furnished by the 
Chas Munson{Belting Company, who thus have the distinction of 
belting up the largest isolated plant in the city. This order was 
secured in the face of the keenest competition. 


Tae CaUBBUCK MALLEABLE IRON BRACKETS still continue to 
hold popular favor and are used by nearly every company in the 
country. They are far superior to cast iron, being both lighter 
and stronger. The Great Western Electric Supply Co., Chicago, 
are general agents for these goods. 


THE CENTRAL ELECTRIC COMPANY in preparation for the coming 
spring business have laid in a large stock of all classes of supplies, 
such as hard rubber tubing, Banner weatherproof wire, Bryant 
sockets, switches and cut-outs, expanding wire guards, Swan 
lamps and Washington carbons. 


THe ELECTRICAL SUPPLY Co. are receiving numerous orders 
for their favorite specialties, comprising Sunbeam lamps, Shield 
brand line wire, Stanley transformers and Habirshaw rubber. 
covered wires and cables. In general electrical supplies of all 
kinds the demand is very brisk. 


Mr. GEORGE MCKINLOCK, of the Central Electric Company, 
says that his company are experiencing an excellent activity in 
general supplies and a very brisk demand for specialties, and 
Okonite is as usual keeping up its record. 


THE CENTRAL ELECTRIC COMPANY report being well equipped to 
handle all orders for carbons of all the standard sizes, having a large 
stock of molded, both plain and coated, made by the Washington 
Carbon Company, for whom they are general Western agents. 


THE ERNEST L. CLARK COMPANY, of 540 The Rookery Building, 
report a large and increasing trade in all kinds of iron and cedar 
poles. In Dubuque, Iowa, alone, they have closed contracts 
amounting to 30 car loads of metal in the past week. 


Mr. F. E. Drake has accepted an appointment as district 
manager of the Rockford Electric Mfg. Co. of Rockford, Ill., with 
headquarters at No. 451 Rookery, Chicago, Ill. 


THE ELECTRICAL SUPPLY Co. are furnishing a great many 
Stanley transformers, which are giving very excellent results, 


HUDSON RIVER NOTES. 


Hopson, N. Y.—The Hudson Electric Railway has been con- 
templating the extension of its lines to Fillmont, a distance of 
nine miles, but the recent law of the Legislature forbidding an 
excess of five cents being charged for fare will prevent such a 
move at present. Probably few roads can show, like the Hudson, a 
net profit of 57 per cent. above operating expenses. Their four cars 
have made an average of 117 miles a day for a year and a half 
without the loss of an armature or field. The motorman has the 
entire charge of a car while the trolley looks out for itself, and 
seldom makes an attempt to get off the wire. The managers 
think that this method makes the motorman more careful about 
entering switches and turnouts and is thus much easier on the 
machinery. 


TROY AND LANSINGBURGH RAILROAD OFFICIALS have been 
looking over the ground and inspecting Broadway and Union 
streets for the purpose of locating the tracks to form the new 
loop to the depot, and as soon as the weather will permit the work 
will begin, and be pushed to completion as rep as possible, 
It is stated that it will entail considerable study to arrange the 
schedule so as to accommodate passengers from both ends of the 
line and at the same time suit the pr (gages of the company. 
During the coming summer work will be pushed on all the con- 
templated branches, but the depot loop is considered of the m Ost 
importance at present, and will be taken in hand first, 
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NEW YORK NOTES. 


H. Wakp LEONARD'S method of electric motor control, which 
he exhibited for the first time at the Montreal Convention and 
upon which he has recently secured broad patents, has met with 
great favor at the hands of the electric elevator people. Mr. 
Leonard has granted licenses to the Otis, Crane, Hale. Stokes and 
Parrish and Whittier Elevator Companies, and electric elevators 
operated under Mr. Leonard's method are being rapidly intro- 
duced by these companies. This elevator is popular with the 
central station managers, as it uses so small a current iu starting 
up the elevator as to have no effect upon electric lights on the 
same circuit. By Mr. Leonard's method an electric elevator can 
be operated from an Edison three-wire circuit, an arc circuit, a 
railway circuit or an alternating circuit. which gives it an exoep- 
tional flexibility. The capital of H. Ward Leonard & Co. has 
recently been doubled and the increase taken by gentlemen prom- 
inent in the leading railway, bunking and gas interests of New 
York City. 


THE INTERIOR CONDUIT AND INSULATION Co. have is3ued a new 
set of specifications for wiring for electric light, employing their 
conduit system. It is very complete in its provisions, and if lived 
up to by those who dothe work should ensure a most satisfactory 
and perfect installation. The details of the interior conduit sys- 
tem have been so carefully worked out that the company believe 
it leaves no opportunity for just criticism but meets all require- 
ments. The Interior Conduit Co. make the point however that 
their system of wiring should be used in its entirety, and that 
c ntractors should follow these rules to the letter. 


Emit GABEL & Co.—This is a new concern established by Mr. 


Emil Gabel, a veteran belting man. It will be sole Eastera agent 
for the celebrated Monarch Rivetless and Bradford Dynamo” 
leather belting, and will carry also a line of lace leather and gen- 
eral mill supplies. It will have a temporary office at 96 Centre 
street, but after May 1 will be installed at 44 Dey street. A cir- 
cular issued by the tirm contains two testimonials as to the Brad- 
ford belts, from the Brush plant at Cincinnati and the Brighton, 
O., electric railway station. 


‘THe DREHER MANUFACTURING Co. of 37 Platt street, this city, 
are introducing a very fine grade of specially refined lubricating 
oils, which should prove valuable to those who have dynamos 
and other high-grade machinery in theircharge. They are more- 
over making an oil for dynamo use exclusively, which is the 
result of many months’ of experimenting and compounding. The 
company employ a corps of analytical chemists in their work, 
me guarantee their oils as in every way of the highest and best 
class. 

THE ELECTRIC MERCHANDISE COMPANY, of Chicago, is making 
considerable of an Eastern hit” for a Western concern. But it 
is an active progressive house and has invaded every State. 
Many new roads are specifying its overhead fixtures, whatever 
system they adopt, which is the best sort of a testimonial. All 
speak well of the company and its equipment. Already, it is 
unexpectedly busy with a new season's business. 


Mr. W. W. NUGENT, a consulting and contracting engineer of 
rominence, has been appointed the sole agent for the celebrated 
oubert water-tube feed- water heaters, vertical and horizontal, in 

Chicago, his olfice being located at 823 Home Insurance Building, 
that city. The Goubert Manufacturing Company find a demand 
for their heaters, which is keeping them busy at their New York 
headquarters, 32 Cortlandt street. 


T. J. Murpuy, maker of slate switchboards, says that by 
marbleizing the slate, the moisture resisting qualities are greatly 
increased He also suggests the application of a coat of paint on 
the back of the board after all the boring is finished. By doing 
this the holes are saturated, and when the instruments are as- 
sembled thereon the entire surface is practically moisture proof. 


Mr. W. C. McINTIRE has resigned as manager of the New York 
office cf the Eddy Electric Manufacturing Co., owing to the 
demand made upon his time by his personal affairs in Phila- 
delphia. He is now removing his oftices permanently to the latter 
city. and will handle the motor there and for the South. Mr. F. 
C. Ross succeeds him in charge of the New York office. 


Mr. Unico H. W. SCHENCK has become the New York agent 
for the American Leather Link Belt Co., whose principal offices 
are at 46 and 48 Ferry street, and who are now the sole manufac- 
turers of the American joint leather link belting, which they guar- 
antee for hard work of all kinds. 


Mr. E. L. BURRELL, manager of the Western office of the 
Chas. A. Schieren Belting Co., who spent a few daysin New York 
after the close of the convention at Buffalo, has returned to 
Chicago. He was able to report an excellent trade and the out- 
look most promising. 


THE AMERICAN MANUFACTURING AND ENGINEERING COMPANY 
have removed from 15 Cortlandt street to Central Building, 148 
Liberty street, opposite the Pennsylvauia and New Jersey Central 
and Baltimore aud Ohio Railroads. 
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PHILADELPHIA NOTES. 


WARREN WEBSTER & Co., 491 N. 3d street, Philadelphia, Pa., 
are the sole licensees of the Williams vacuum system of steam 
heating whereby they guarantee to heat buildings without beck 
pressure unon engines, and increase the efficiency of the heating 
surface. They put the system in on trial, and during the past 
few weeks have booked orders from the following firms : Windsor 
Folding Bed Company, Cnicago, III.: Hawley & Hooper. con- 
fectioners, Mulberry street, New York; W. L. Kano & Co., 
Pittsburgh, Pa; Journal Building, Jersey City, N. J., through 
W. W. Farrier, steam heating contractor, Jersey City, N. J.; 
Joliet Eaterprise C »mpiny, Joliet, Ill.: Simson Nickel Manufactur- 
ing Comoany, Wallingford, Conn.; N. C. Penitentiary, Raleigh, 
N. C.; Wood. Jenks & CO, Cleveland, O.: Insane Asylum. Raleigh, 
N C.; The Cooper Hospital, Camden, N. J.; Cramer Company, 
Norfolk. Va.; Robert Gair, Manufacturing Stationer, Brooklyn, N. 
V.: Eckington and Soldiers’ Home Railway Company, Washing- 
ton, D. C.; Pencoyd Iron Company. Pencoyd, Pa.; Elba Iron 
Company, Pittsburgh, Pa.; Krann & Bro., Philadelphia, Pa.; 
Baltimore and Potomac R. R. Station. Washington, D. C.; H. P. 
Nail Company, Cleveland, O. | 


Me. CHAS E Waite, formerly sup't of the Pottstown Electric 
Light. Heat & Power Co., has accepted the position of salesman for 
Otis K. Stuart, who is manager for the Germania Electric Co. for 
the Southeastern district. 


Mr. Oris K. STUART has secured the agency for John O. 
Heinze & Co., of Lynn. Mass. The firm manufacture electrical 
measuring instruments, Wimshurst machines, induction alee 
and a general line of experimental electrical appliances. Mr. Stuart 
will be general selling agent for these goods and parties interested 
should communicate with him. 


W. H. Weston & Co., manufacturers of electrical appliances, 
etc., are now at work on a new illustrated price list which will be 
ready to distribute about March 20. . This enterprising firm report 
business brisk, with some night work. 


THE PENNSYLVANIA ELECTRIC ENGINEERING Co. has just been 
awarded the contract for furnishing the electrical department of 
the city of Philadelphia with supplies for the year ending 
March 1, 1893. 


ST. LOUIS NOTES. 


THe EMERSON ELECTRIC MANUFACTURING Co. have just issued 
their first annua! catalogue which is a well-arranged pamphlet of 
eighty pages. As a frontispiece are given two excellent photo- 
en craviogs, one representing the feeder switchboard of the Lindell 
railway power paar and the other the switchboard of the light- 
ing plant of the Cupples Building, both of which are models of 
simplicity in design and excellence in construction. Following the 
title page is given an introductory and special advice to purchasers, 
after which follows the catalogue proper, which is divided into 
six divisions—appliances for electric lighting, appliances for 
electric railways and power plants, electric railway line supplies, 
alternating current motors, special apparatus, and the engineering 
department—in which appear the names of E. J. Bagnall and A. 
W. Meston as consulting electrical and mechanical engineers. 


THE EMERSON ELECTRIC MANUFACTURING Co. have increased 
their capital stock to $75,000 and elected the following officers : 
J. W. Emerson, president; C. R. Meston, secretary; A. W. 
Meston, superintendant. The business of the company has in- 
creased steadily throughout the year, so much so that they were 
compelled to seek larger quarters last fall. In their new quarters 
at 1110 and 1112 St. Charles street, they have ample room and 
facilities to handle their largely increasing business. Their new 
catalogue will be issued shortly. 


THE STAGL ENGINEERING Co. has removed to 408 North Eighth 
street. They have been kept pretty busy during the past few 
months. One of their recent orders is for a 200-light incandes- 
cent plant for the American Brewing Co., of St. Louis, and 
another is for an 8 h. p. motor for the hard lumber firm of Smith 
& Little, in North St. Louis. The dynamo and motor in these 

lants are of the Card Electric Motor Co.’s make and are giving 
ull satisfaction. The Stag] Company are also busy wiring a 


number of new buildings. 


J. H. Sizarist, JR., & Co., St. Louis, have recently sold Bristol 
recording pressure gauges to the Springfield, Ill., Electric ht 
and Power Co.; two to the Ottumwa, Iowa, Electric Railway Co., 
and one to the Central Distillery Co., of this city. 


we” Departmental items of Electric Light, Electric 
Railways, Electric Power, Telegraph, Telephone, 
New Hotels, New Buildings, Apparatus Wanted, 
Miscellaneous, Crs will be found in the advertising 
Pages. Ji 
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THE ELECTRICAL TRANSMISSION POWER PLANT 
AT THE CHICAGO WORLD'S FAIR GROUNDS. 


BY 


I. 


VIDENCES that electricity as a means of 
transmitting power is becoming the 
prime favorite are more numerous 
every day. On all sides large factories, 
mills and other manufacturing establish. 
ments are adopting the ever-ready motor 
to perform their various work, and dis- 
carding the long lines of shafting with its 
complex arrangements of belts and pulleys. 

One of the largest engine and mining machinery manufac- 
turing companies in the world has recently equipped its new 
factory entirely with electric motors on account of their 
great economy, reliability and safety. In town and cities 
all over the country the power load of the central stations 
keeps steadily creeping up and is becoming a more and 
more important factor in economical operation, and the 
sub-title of “Power” which but a short time ago was 
merely a sign, now possesses an exceedingly positive mean- 
ing. It is for these reasons that the engineers of the Con- 
struction Department of the World’s Fair determined from 
the first, that the power required for building the Expo- 
sition structures and performing all labor connected there- 
with should be entirely furnished by means of electricity, 
as being the most modern and perfect agent to perform the 
work expeditiously and economically. 

It has been the good fortune of the writer to examine 
carefully the plant in all its details of generating and re- 
ceiving machinery and watch the various electrically- 
driven devices in operation, and observe with what great 
reliability they do their work in this large and scattered 
plant. It is thought that a description, together with 
illustrations of some of the various apparatus employed in 
carrying out the great work will not be without interest, 
as although this plant is of a temporary nature, and intended 
to be dispensed with before the opening of the Expo- 
sition, it has been erected and carried out with the greatest 
care, and embraces the best and latest methods of con- 
struction. It represents, in short, a very perfect electrical 
power transmission plant, and one in which the conditions are 
of asomewhat peculiar nature by reason of the long distances 
between the apparatus, and because this apparatus is being 
continually moved from place to place wherever it may be 
required to do any particular kind of work. For this 
reason the plant had to be built with lines extending in 
such a manner as to enable the power to be furnished at 
any building and all parts of the grounds. 


II. 


The first points that strike the observer in looking over 
such a task as the one under consideration, are the advan- 
tages to be gained by using eleotricity. The principal 
machinery to be driven for the construction of the build- 
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ings, which are made of wood and covered with staff, 
giving them the appearance of massive marble structures, 
are saw-mills for cutting lumber, and hoists for raising 
the iron and steel trusses, girders and heavy beams. In 
. addition to these machines, pulverizing machines for mold- 
ing clay are required and planers for shaping lumber. The 
principal advantage of operating the saw-mills by elec- 
tric motors is absolute safety from fire, which is of the 
very greatest importance, on account of the great quantity 
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of inflammable material around the mills. When portable 
engines and boilers are used, in which the waste wood is 
burned as fuel, there is a great liability from flying sparks 
igniting the surrounding shavings and sawdust. In saw- 
mills, on a large scale, electric power is used with a very 
considerable saving in attendance, as it is furnished to the 
contractors at any hour of the day or night whenever they 
may require it. Another item is the great convenience 
gained when it is desired to start and stop the machinery 
at frequent short intervals. In a temporary plant of this 
kind this feature is exceedingly advantageous from many 
points of view. Supposing a case in which a contractor is 
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running his saw-mill all day to-day and having cut out all 
the lumber he considers necessary, shuts down to-morrow, 
and then finds that while shut down he requires a few pieces of 
certain dimensions his motor is all ready for immediate ser- 
vice, and he is not compelled to keep his boiler fired up all the 
time. In operating saw-mills in general, there are always 
a number of tramways for conveying and cue lumber 
and these can be more readily and better operated by elec- 
tricity than any other means of power, and in most cases 
electric lighting is also used for the illumination of the 
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the saw-mills, as a hoist is often left idle for several hours 
and then run possibly for but a few minutes, as the work 
is of a very intermittent character. Electric hoists are 
lighter and more compact, and therefore better adapted for 
transportation and uses in odd places, and they perform 
their work in a better and simpler manner, as they are 
more easily controlled. 


III. 
The prime consideration is the generating plant, fur- 


Fia. 2.— SAW MILL IN THE MANUFACTURES AND LIBERAL ARTS BUILDING. 


mill and tramways, and a large saving in cost of operation 
is thereby effected, as all large and successful saw-mills are 
run day and night. The light given by electric illumina- 
tion is so superior to other modes of lighting, that the 
lumber can be cut just as well by night as in the daytime, 
and in fact some enthusiastically electric sawyers have 
even had the hardihood to claim that they can detect im- 
one in lumber more readily by electric light than 

y daylight. Where saw-mills are located in the neigh- 
borhood of waterfalls having a good head all the year 
round, as is very frequently the case, great advantages are 
attained by using electrical energy. Where wood-working 
establishments are situated in saw-mill towns, it is often 
the case that they are unable to run with their waste pro. 
ducts, unless they use a high grade and efficient class of 
boilers and engines, which are necessarily expensive, and 
even in many cases they would then have to purchase ad- 
ditional fuel, whereas if they use electric power furnished 


nishing the current for the motors; and its appurtenances of 
poles and wires for distributing the power. The plant at 
the Exposition grounds consists of two 100 K. W. com- 
pound-wound Edison generators similar to those used in 
their street railway work. These machines arerun by two 
high speed engines belted direct, at such a speed as to give 
an average E. M. F, of 500 volts. The plant is thus divided 
into two distinct units, either one of which is capable of 
taking care of the entire load for a temporary period, re- 


ducing the chances of a total break-down to a minimum. 


It is a well-known fact that it is almost an impossibility to 
have all the motors running at once; and further, the ma- 
chines are capable of taking care of a considerable over- 
load for a short space of time. These machines are located 
in the “temporary ” lighting station, which, by the way, 
does not have avery temporary look about it, it being 
built as solidly and laid out as neatly as many a permanent 
city station. The temporary pole line carrying the power 
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Fia. 8.—ELECTRIC HOIST IN THE HORTICULTURAL BUILDING. 


from water, a very distinct saving in their running cost is 
effected. 

The operation of hoists by means of electricity has some 
apparent advantages, and on the grounds of the Expo- 
sition the same features of safety and minimum amount of 
attendance as in the electrical operation of the saw-mills 
are very prominent. In this case particularly there is a 
great convenience and saving in fuel, as there is no neces- 
sity of keeping a boiler fired up all the time, and the 
cconomy is even considerably greater than in the case of 


conductors, makes a complete circuit of that portion of the 
grounds on which the Exposition buildings are located, so 
that the service can be tapped for use in any part of 
the buildings, or connections be made to any point in the 
grounds within a few hours at the most. This line, like 
the generator station, although only of a temporary nature, 
is of first-class construction, the best of material being 
used throughout, and a high insulation of the wires is main- 
tained at all times, every circuit being subjected to con- 
stant rigid inspection and daily tests made of every part 
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while in operation. The plan shown in our illustration, Fig. 1, is the latest one, of the various improvements 
in Jackson Park and shows the location of all the buildings, and their various dimensions and it can be | 
seen at a glance where the building in which any of the machinery described, is being operated. of 
It may be stated here that no overhead wires will be used during the Exhibition, as a comprehensive 
system of underground subways is now being built and is well under way, in which the wires and E 
cables for supplying all sections of the buildings and grounds with light and. motive power will W | 
be placed. ia. 
IV. | 


In the description of the several machines run by electric power it has not been deemed neces- Sr 
sary to enter into any very minute details of the construction, either of the motors or the saw 
o and hoists, as most readers are familiar with the very simple mechanical working of these 

evices, 

In Fig. 2 is shown one of the saw-mill plants which is in operation in the Manufactures and Liberal 
Arts Building, which it will be noticed is the largest structure of the Exposition, measuring 1,687 x 787 feet, 
and covering an area of more than thirty acres in a most conspicuous portion of the grounds, thus being the 
largest building for exhibition purposes ever constructed, This mill is run by a 12 K. W. Edison shunt- 
wound motor which is belted to a line shaft, the line shaft being belted to a counter-shaft which runs the 
saw sharpener, and also to another overhead counter-shaft running a band and cut-off saw, 
and by means of other counter-shafts, running a rip-saw and boring machine. This is a very 
compact and simple outfit, and like all the rest of the plant does its work reliably and well. 

In the United States Government Building which is situated near the lake shore to the south of 
the main lagoon and is an exceedingly handsome and imposing structure, another saw-mill plant 
is at work. A 15 K. W. Edison shunt-wound motor is belted toa line shaft beneath the floor 
level, which carries pulleys belted to cut-off, rip-saw and boring machines. The leading architec- 
tural feature of this building is a central octagonal dome 120 feet in diameter and 150 feet high. 

Another saw-mill plant, is in use in the Mines and Mining Building, in which it is interesting to 
note that the cantilever system as appen to roofs is used, and which is the only building, excepting 
the large domes, that has steel roof trusses. A 15 h. p. shunt-wound Sprague motor was doing 
the work here at the time of making the drawings, but a 6 K. W. Edison motor has now been substi- 
tuted for it. The motor is belted to a counter-shaft carrying a pulley which runs a rip-saw and grind- 
stone. A somewhat similar saw-mill plant is located in the“ Horticultural Building.” An 8} K. W. 
Edison shunt-wound motor belted direct to a line shaft, running cut-off saw, grindstone and 
boring machine, and a rip-saw by means of a separate counter-shaft, is here to be seen at work. The 
“ Horticultural Building” is also equipped with an electric hoist of which the accompanying 
cut, Fig. 3, gives a very complete idea. The motor, which is a 20 K. W. shunt-wound Edison, 
is mounted upon the same frame-work as the bed-plate of the hoist, and geared to it by 
means of a rawhide pinion on the motor shaft and a gear attached to the main shaft of 
the hoist. The bed-plate is made to receive a steam engine and boiler. This precaution 
was taken in order that this hoist could be used after finishing its work at the Exposition, 
in places where electric power was not obtainable. The hoist is of the ordinary double- 
drum form, with two winch heads, It is a very convenient machine, as it can raise two 
weights, or two parts of the same weight; while at the same time the winch heads can be used 
to drag material into position. The motor is run at a uniform speed, but the speed of the 
drums can be doubled by throwing in a back gear arrangement, and any further variations 
of speed desired can be obtained by means of the winch heads. This hoist is used for lifting 
the large trusses and purlins of the Horticultural dome, and is found to be equal to every 
demand upon it and can be controlled with the greatest ease. 

Fig. 4 shows a similar electric hoist operated by a 20 K. W. Edison shunt-wound motor 
and which is in use in the Transportation Building, lifting the main trusses and purlins used 
in its construction. The hoist is mounted on the same base as the derrick, which is movable 
upon rollers in order to place it in any desired position, The motor is attached by a single 
set of gearing to the hoist in a similar manner to Fig. 3. This, together with the former 
cut, shows the details and construction of the hoist apparatus very clearly. This 
hoist has, since the date of writing, been removed to the Agricultural Building, f 
where it is now in use. 6 

The Transportation Building is also furnished with a saw-mill which is operated 4 
by a 12 K. W. Edison shunt-wound motor driving cut-off, rip, band saws and j 
grindstone. The motor belts to a line shaft, which in turn runs the various fj 1 
mechanisms. f 


A large saw-mill plant, Fig. 5, is located in the Agricultural Building. A 20 i 
h. p. Sprague motor is belted to an overhead line shaft which runs the boring 1 
machine, band saw and cut-off saw. From this line a counter-shaft running a rip- f 
saw is driven. Z 


V. 


The Electricity Building is also equipped with a saw-mill plant. The dimensions 
of this building as given in the latest map are 349 x 680 feet, and a few further 
details may not be out of place here. The south front of the building is on the 
large court and the north towards the lagoon. The general plan of the build- 
ing is a longitudinal nave 115 feet wide and 114 feet high, crossed 
in the middle by a transept of similar dimensions. The second story 
comprises a series of galleries connected across the nave by two bridges 
and accessible by four grand staircases. The exterior walls of the build- 
ing are composed of a continuous Corinthian order of pilasters 42 feet ae eer : 
high, supporting a full entablature, and resting upon a stylobate “1G. 4.—HOIST IN THE TRANSPORTATION BUILDING. 
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of 8 feet 6 inches. The total height of the walls from the 
grade outside is 68 feet 6 inches. Each of the four corners 
has a pavilion, above which rises a light open tower, 169 
feet high. Intermediate between these corner pavilions and 
the central pavilions on the east and west sides, there is a 
subordinate pavilion bearing a low, square dome. In the 
design of this building the architects have endeavored to 
so devise its details and general outlines that an electrical 
illumination by night can be provided which in effect will 
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two counter shafts a cross-cut saw. There has also been in- 
stalled in this building a 64 K. W. Edison Standard electric 
hoist which has recently been received. This is of the single- 
drum pattern and similar in every respect to their electric 
hoists of which so many are doing excellent work in all 
parts of the country. 


VI. 


In addition to the several plants shown in our illustrations, 


Fic. 5.—Saw MILL IN THE AGRICULTURAL BUILDING. 


be unequaled, even the flag-staffs, open porticos and towers 
being arranged with this end in view. The illustration 
Fig. 6 shows a plant which is run by a 12 K. W. Edison 
shunt-wound motor belted to a shaft from which run other 
belts to band and rip saws, gearing being used to run the 
cut-off saw. l 

Fig. 7 illustrates an electrically operated automatic pul- 
verizer made by Raymond Bros. This pulverizer is run by 
a 12 K. W. Edison shunt-wound motor which is belted 
direct, driving it at a speed of 1,200 r. p. m. This machine 


a saw-mill plant similar to the above has just been placed 
in the Fisheries Building, a 20 K. W. Edison motor operat- 
ing a band, rip and cut-off saw. A 64 K. W. electric motor 
operating a planer has also just been placed in the Women’s 
Building. 

All the motors running the various plants are operated 
by means of an ordinary starting switch and rheostat, and 
main line switches in series with each motor ; approved 
fusible cut-out arrangements being used in every case. 

Each motor is housed to protect it from dust, dirt, rain 
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is used in molding clay for crushing purposes and other 
work of that class. 

In the Machinery Hall is placed a saw-mill as shown in 
Fig. 8. This is run by a 25 b. p. Sprague motor, which is 
belted to a shaft running beneath the floor from which 
driving belts run to a cut-off, rip-saw, boring machine and 
grindstone. Another saw-mill plant is situated in the Illi- 
nois State Building. An Edison 15 K. W. shunt-wound 
motor drives this mill, being belted to a line shaft which 
drives a rip and table cut-off saw, also running by means of 


and accidental injury. The motors were furnished to the 
machines in accordance with the amount of work that the 
latter might be doing and not necessarily of a power equiv- 
alent to the full capacity of the mechanical plant; and 
changes in the motors have been occasionally made, as the 
work required to be performed by the mills, hoists, etc. has 
been changed. It may be mentioned that the charges 
made by the Exposition Company to the contractors for the 
power and use of the motors are based upon the average 
daily maximum load taken by instrument readings. 


March 23, 1893.] 
VII. 
The results, as predicted by the electrical engineer, 


his assistant and the staff of the construction depart- 
ment, have proved to be eminently satisfactory, and the 
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half a mile wide. The absolute freedom from accident or 


failure of any kind which the plant has enjoyed from the 
outset proves convincingly that this means of transmission 
is as reliable as, even if not more so, than any other known 
method. 


Fic. 7.—AUTOMATIC PULVERIZER, WORLD’S FAIR GROUNDS. 


champions of the portable steam engine and boiler operation 
of saw-mills, hoists, etc., have lowered their flag in favor of 
the electric motor. The work done by the motors has also 
showed conclusively that they could be loaded largely in 
excess of the rated capacity momentarily without sparking, 
burn-outs or any injurious results. 

The entire plant is leased by the Exposition Co. from the 
Edison General Electric Co. and is to by returned by Jan. 
1, 1893, in as good condition as received. This transmis- 
sion is quite an important one, although temporary, on 


Fig. 8.—Saw MILL 


account of its magnitude, the long distances separating the 
various plants, and the necessity of having the power of 
easy access for tapping, at any point within the entire 
grounds, where it may be required. The motors cover a 
scattered territory about a mile north and south by about 


It will be a pleasing thought to electrical engineers and 
those interested in the electrical industry both in our own 
country and from all parts of the world, when they visit 
the great Exposition in 1893, to remember that electricity 
was the power employed for raising these mighty structures. 


RESISTANCE OF COBALT. 


Psor. C. G. Nott, in a paper to the Proceedings of the 
Royal Society of Edinburgh, comes to the conclusion ex- 


IN MACHINERY HALL. 


perimentally that between the temperatures of 400° C. and 
700° C., the resistance of a cobalt strip increases on an 
average at arate nearly twice as great as the average rate 
of increase between 0° and 300° C. He also investigates 
the thermo-electric position of cobalt. 


300 


INSULATED ELECTRIC CONDUCTORS.'—II. 


CuaptTer II. 


Tue electrical testing apparatus consisted of a quadrant 
electrometer with its replenisher and gauge in a separate 
vessel; a lamp, lens, shield and scale; a coil giving five- 
inch sparks, and cell for operating it; a discharge key with 
a supporting arm for short wires fastened to its base; an 
upright cylindrical air condenser; and a battery of 24 
cells, The greater portion of this apparatus is shown in 
the accompanying illustration of a group of instruments 
made by the writer, In the illustration accompanying the 
succeeding article, the same instruments, arranged for test- 


GROUP OF TESTING APPARATUS. 


ing, will be shown in enlarged views, with reference letters 
added for convenience of description. The replenisher and 
gauge will be added to the group in this illustration and 
the air condenser omitted. When first constructed, the 
needle and mirror of the quadrant electrometer were sus- 

nded by a single cocoon fibre about eight inches long. 

e mirror, of the kind described by the writer in an 
article in the Electrical World of July 23, 1887, had a 
short magnetized needle cemented to the back, and 
the needle system was directed by a cylindrical mag- 
net mounted on an adjustable swinging arm secured 
to the cover of the jar. This arrangement, although 
a very sensitive one, was soon altered, for reasons which 
will become apparent when describing the action of 
the instrument, the magnets and adjustable arm removed, 
and a bifilar suspension, with the necessary adjusting de- 
vices, substituted therefor. The quadrants are not mounted 
upon glass pillars, as in the Thomson electrometers, but 
are suspended from a circular plate of prepared material 
the insulation of which is not affected by any small amount 
of moisture which might be present in the jar. The back, 


1. Copyrighted 1891, by James B. Williams, M. D. 411 rights reserved. 
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quadrants are stationary, but the front ones are capable of 
adjustment from the outside. The insulation of the quad- 
rants is so perfect that they will remain charged at poten- 
tials of 5,000 volts and upwards for hours without any per- 
ceptible leakage. Perfect insulation of the electrometer, 
and also of the discharge key and its supporting arm is ab- 
solutely necessary when the instrument is to be used for 
determining the comparative insulation resistances of insu- 
lated wires in lengths of one inch and upwards. The elec- 
trodes of the quadrants and of the needle and induction 
plate are similar to those of the Thomson instrument and 
have the same adjustments. The screen has a round hole 
bored through it, across which is stretched a fine black 
wire; this causes the spot of light which moves along the 
scale to appear as a bright disc with a perpendicular dark 
line or band (the image of the cross-wire) drawn across its 
centre. 

The scale is divided into 300 equal divisions by lines 
gy of an inch apart. The spaces between the lines are 
wide enough to allow the image of the cross-wire to be 
easily seen when it is passing from one line to another 
along the scale. The battery (not shown) consisted of 24 
zinc-copper cells secured in the containing case and at 
proper distances from each other by a filling or layer of 
paraffine. This layer was thick enough to insulate as well 
as isolate the cells from each other and from the bottom 
and sides of the case. 

The discharge key resembles the ordinary form, as 
made in this country, with the exception of the trigger, 
the hook of which is more highly insulated than that of the 
keys in general use. On the base of the key is mounted a 
stout pillar about eight inches long to the top of which is 
secured a horizontal swinging arm. ‘This arm carries two 
adjustable supports, each of which has a YJ shaped de- 
pression formed in the upper part, in which pieces of in- 
sulated wires are held while being tested. The pillar, arm, 
supports and set-screws are all made of hard rubber. 
The air condenser had but two concentric coatings. The 
outer one was formed of a brass tube and rested in a 
groove turned in a ring of insulating material. This ring 
was supported by three hard-rubber pillars and was highly 
insulated. The inner coating was a solid cylinder and was 
supported by a single hard · rubber pillar. All of the edges 
of the metal were rounded off and made smooth, so as to 

revent any dissipation of the charge of the condenser. 
he replenisher and gauge will be described in the next 
article, 

Digressing for a moment from the line of my subject I 
will now refer to a difficulty which doubtless has often 
been encountered by many who use electrical instruments 
for measuring high potential currents. I mean the surface 
leakage of bard-rubber pillars and supports. I found that, 
in order to prevent surface leakage on the exposed hard- 
rubber parts of my instruments, it was necessary to coat 
these parts with paraffine wax almost every time the in- 
struments were used; as moisture, particles of dust and 
other light substances would invariably collect upon the 
surface of the hard rubber, along which leakage would take 
place. By “hard rubber” I mean those products com- 
monly called Vulcanite and Ebonite. This material should 
be composed principally of pure india rubber and sulphur 
and vulcanized at a bigh temperature for several hours; 
but, as usually sold, it contains many ingredients which 
certainly do not increase its insulating properties. For 
instance, some manufacturers add a large quantity of lamp- 
black (carbon) to the mixture of rubber and sulphur and, 
in addition to the lampblack, lead and zinc oxides, sub- 
stances which are cheap and weigh well,” but all of 
which cause the specific resistance of the vulcanized pro- 
duct to be very much lower than that of good hard rubber. 
Other manufacturers add the dust obtained during the 
finishing and polishing of articles made of hard rubber to 
the mixture of rubber and sulphur; and as this dust is 
generally gathered off the floor it is very apt to contain 
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particles of metal and also of the rouge powder which is 
used in polishing the manufactured articles. 

It is a common thing, while cutting into the hard-rabber 
rods and tubes on sale in the stores, to encounter pieces of 
metal and other foreign substances firmly embedded in the 
mass, . by their presence, that they were incor- 
porated with the rubber and sulphur before vulcanization. 
Another adulterant of hard rubber and, it is to be feared, 
of rubber insulating compounds, is what is known as 
“ recovered rubber.” This substance can be obtained from 
rubber boots and shoes which have outlived their usefulness 
by cutting them into small pieces and melting the pieces 
over water (the fire being above), into which the melted 
material falls. This material is then well washed, dried, 
and dissolved in a suitable volatile solvent, and the solution 
allowed to stand until the insoluble substances settle to the 
bottom of the vessel. The solution is then decanted and 
the solvent distilled, condensed and retained for future use. 
The rubber thus ‘‘ recovered ” is worked on rolls for a few 
minutes, and is then ready for the market, where it is sold 
for about $10 a ton. Pure Para rubber, the only kind 
that should be used for insulating purposes, costs at leas- 
$1,500 a ton; and the relative values of this and the recov- 
ered rubber, for insulating purposes, may be assumed to 
be nearly in direct proportion to their market values. 

After many tests of different qualities of hard rubber and 
substitutes for the same, the present writer found that noth- 
ing but the purest quality of this material could be used 
in the construction of testing apparatus similar to that 
described in this article, or of any other apparatus the 
efficient performance of which depends mainly upon the 
perfect insulation of the various parts thereof; and in no 
case could the quality of the material be determined except 
by actual tests. Furthermore, the writer has yet to find a 
substitute for hard rubber now on sale which has a specific 
insulation equal to that of good hard rubber, or which can 
be substituted for that material for insulating bodies charged 
to a potential of (say) 2,000 volts.’ 

Another trouble experienced in the use of hard rubber is 
due to the fact that there is always more or less free, t. e., 
uncombined, sulphur present in this material. This sulphur 
forms with the moisture present in the atmosphere, acids, 
and there is therefore a film of acid upon the surface of all 
unprotected tubes and rods of hard rubber, which not only 
acts as a first-rate conductor for high potential currents, but 
gradually destroys the rubber itself. The film of acid also 
serves as a fixative for dust, etc., which come in contact 
with the surface of the rodsand tubes. Brushing over the 
surfaces of such rods or rubbing them with a dry cloth does 
not remove minute foreign substances, but simply distrib- 
utes the particles of dust, shreds of fibre, etc., into new 
positions upon the surface. The rubbing also electrifies the 
rubber, and thereby causes it to attract to, and retain 
against, its surface any light floating bodies in the imme- 
diate vicinity ; and thus the source of surface leakage which 
the brushing or rubbing was intended to remove is 
increased. 

By subjecting hard rubber to the following treatment the 
present writer has experienced no difficulty in insulating 
different parts of electrical testing and other apparatus. 
The tube which insulates the sliding electrode of one pair 
of quadrants of the electrometer will be used for illustration. 
The tested material is first formed into a tube of any suit- 
able and desired shape, in a lathe, and the tube then washed 
in a solution of caustic soda in water, to remove any grease 
and dirt. After the tube has been thus washed, and before 
it is removed from the caustic solution, it is grasped by a 
pair of forceps and transferred to another vessel, and there 
rinsed with clean water until every trace of the soda is 
removed. This can be ascertained by testing from time to 
time, during the washing, with litmus or turmeric paper. 
The tube is finally cleansed by allowing distilled water to 
run over all of its surfaces for a few seconds, and then dried 


1. The writer would take this opportunity of uesting manufacturers of 
such substitutes to send thin pieces, measuring 2 x 4 inches or thereabouts, of 
their products, to his office, at No. 44 Broadway, N. T. City, for private examination. 
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over a fire free from smoke. Under no circumstances should 
it be touched with the hand after its removal from the 
alkaline bath. - 

The tube is now ready for a coating of paraffine wax, the 
objects of which are (1) to protect the rubber from atmos- 
pheric moisture, and (2) to increase the surface insulation. 
The tube is supported in one hand by means of a piece of 
wood or metal (previously prepared) fitted into one end. 
A clean piece of the best quality of paraffine wax is taken 
in the other hand, held over a lann until the wax begins 
to melt, and the melted wax allowed to drop upon the tube 
until a quantity sufficient to cover it has fallen thereon. 
The tube is then revolved over the lamp until the wax flows 
evenly opon its surface, forming a thin uniform layer which, 
when cold, firmly adheres to the tube. The inside of the 
tube is paraffined by holding itin a pair of forceps, drop- 
ping melted wax into the ends, and then distributing the 
wax upon the inner surface by means of a clean rod of 
metal heated over the lamp. Hard-rubber rods and pillars 
are paraffined in the same manner as the outside of tubes, 
the rods being supported by a rod of wood or metal fitted 
into a hole bored in one end. 

A rod, 8 inches long and 4 inch in diameter, prepared for 
use in the manner above stated can be used to insulate 
bodies charged to a potential of about 10,000 volts provided 
that the rubber be of good quality. Great care must be 
taken to not overheat paraffine while applying it to sup- 
porting rods, tubes, etc., because if heated above 250° F. 
decomposition begins and its high specific resistance is dimin- 
ished thereby. The layer of paraffine can be renewed 
without removing the insulating supports from apparatus by 
scraping it with a clean knife, or by piring a heated flat 
tool over every portion of the layer, which both isolates and 
insulates any foreign particles from each other and from the 
surface of the rubber. 

If the ends of rods are made concave, ¢. e., cup-shaped, in 
a lathe, such rods, when secured by screws to flat surfaces, 
will afford a much firmer support and be less liable to be- 
come loosened by jars and vibrations than if their ends 
were simply turned true in the lathe. The surface of hard 
rubber rods can be enlarged by corrugating the rods in a 
lathe, that is, by forming alternate elevations and depressions 
from one end of the rod to the other. Such rods, when in 
an upright position, afford better security against the for- 
mation of a continuous film of dirt on their surface than 
plain rods ; because the hollow spaces are to a great extent 
protected by the ridges above them. But corrugated rods 
must be carefully watched and paraffined if perfect insu- 
lation is to be obtained by their use. It is obvious that 
ornaments on pillars when formed by a tyrning lathe, also 
increase the length of the surface of such pillars. 

The surfaces of hard-rubber pillars, etc., may be renewed 
by rubbing them with clean glass or emery paper. The 
surface, thus renewed, will insulate as well as the original 
surface of the newly finished material if moisture from 
the fingers and particles of dirt have not been left upon 
the surface after the rubbing. 

It is impossible to keep the hard-rubber parts of testing 
instruments too highly polished if the highest insulation 
resistance of such parts 1s required. 

Hard rubber, when pure, contains no gritty particles, 
has a uniform color aad consistency throughout the mass, 
and smooth shavings can be cut from it with a sharp knife. 
Still, the mere fact that the purchased material does pos- 
sess these properties is not necessarily a proof of its purity; 
for oily products, and other substances, can be incorpor- 
ated with the rubber and sulphur before vulcanization, and 
which will cause the vulcanized product to resemble good 
hard rubber but, at the same time, have a specific resist- 
ance much lower than that of the pure material. 

As before stated, the only way by which we can know 
that we have pure hard rubber is by testing it. A good 
standard for comparison is pure paraffine wax, as the 
specific resistance of pure hard rubber is not much lower 
than that of the wax. 
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THE FORD-WASHBURN STORELECTRO CO.’S 
STORAGE BATTERY CAR. 


WulLE the overhead trolley system of operating street 
cars has continued to increase the number of its installa- 
tions with rapidity unequaled in any other industry, the 
workers after the solution of the problem of doing away 
with the overhead network and carrying the energy upon 
the car itself, dispensing with conductors of all kinds, have 
manfully attacked the diseases of the early storage bat- 
reries. Mr. G. A. Ford and Mr. George Washburn, of 
Cleveland, have devoted time and money to the problem, 
and, after numerous experiments, have perfected and 
brought out a new form of storage battery and a complete 
system of electrical storage traction, which, they believe, 
combines all the requirements of a practical and commer- 
cial system. In view of the great importance that attaches 
to the subject, the subjoined details will be found of more 
than usual interest. While the trolley is all triumphant at 
the moment, there are many electrical engineers who look 
confidently for the ultimate victory of the storage car, and 
there are many places where without it electricity remains 
debarred. 

In attacking the problem it was decided that a radical 
departure in the forms of storage battery was necessary 
to successfully cope with the difficulties and severity of 
street car service, and that the main features that must be 
provided in a commercial system were as follows: The 
cells must be capable of withstanding the heaviest dis- 
charges, even to dead short-circuit, without injury. Short- 
circuits must be impossible within the cells. The batteries 
must be durable, and require, practically, no attention ; be 
cheap and of good efficiency. Buckling or falling out of 
active material must be impossible. 

To fulfil these conditions and provide a commercial bat- 
tery, it was determined in the first place to dixpense 


entirely with plates, in the strict sense of the word, and. 


employ conducting receptacles containing and in intimate 
connection with the active matter, the positive and nega- 
tive elements of which should be separated by a porous 
low-resistance mechanical partition instead of space, as 
heretofore employed. 

These form important and radical features of novelty 
in storage battery manufacture, and are the principal 
points in the Ford-Washburn cells, of which the following 
more detailed description will clearly show the method of 


construction. The dimensions of a 150 ampere-hour cell, 


as used for street car work, are 12 inches high by 44 inches 
by 8 inches, weighing, complete with acid and rubber box, 
40 lbs. 

In the latest form there are five sets of elements, com- 
prising four positives and five negatives, surrounding the 
former on all sides. The arrangement is exceedingly simple. 
An outer casing, made of specially prepared lead to with- 
stand the action of the acid and deterioration, perforated 
with small holes so that the acid can percolate through but 
the active material cannot by any possibility get out, is 
formed into a rectangularly-shaped oup or receptacle, com- 
prising, with its active material, a negative element. In- 
side this is placed a porous pot of special manufacture, 
which jn turn contains active material surrounding and in 
intimate relation with a conducting medium of perforated 
lead, which is so constructed as to take care of the expan- 
sion and contraction of the active material during charge 
and discharge, and forms a positive element. 

The negative elements are all connected together by a 
solid lead strip welded to the bottom of each receptacle—a 
new departure in accumulator work—and are also all 
touching one another and therefore in good electrical con- 
tact at numerous points, a result of course unattainable in a 
plate cell, as the plates are arranged alternately positive and 
negative. The positive elements are similarly connected 
but at the top. This method of connection is employed 
from the consideration that a more evenly distributed 
discharge is thus obtained and extra strength given 


THE ELECTRICAL ENGINEER. 


[March 23, 1899. 


to the battery. The positive elements are by this means 
entirely surrounded by the negative, and have a large 
surface of active material exposed to the electrolyte; 
and as the thickness of the porous partition is only 4 of an 
inch, the internal resistance is quite unappreciable. A 
short.circuit between the two is impossible as the porous 
pot is between them and extends a trifle above the recep- 
tacles at the top so that the positive and negative active 
material is at all times kept absolutely separate. The sets 
of elements are placed in hard-rubber boxes and for street 
railway work hermetically sealed and put in the car, as 
they require no inspection at frequent intervals and no 
attention except to replenish the acid when required on 
account of evaporation. This, however, as the air is 
kept from the interior of the cell, need only be doneat long 
intervals. 

An interesting experiment and one which is constantly 
made with any and all of these cells is to short-circuit 
them through an ammeter capable of reading up to 300 or 
400 amperes and discharge them completely at the highest 
possible rate, which instead of injuring the cells at all, 
does them good, according to the inventor. The heavy 
discharge the cells give under this severe test shows their 
low internal resistance. 

The appended table shows a test of a cell on a resistance 
giving volts and amperes taken every 15 minutes during a 
period of six hours. At the expiration of this time the 
cell was not by any means entirely discharged and if 
allowed to rest for a time the voltage would have risen 
again to very nearly normal. There is no necessity of 
leaving in any initial charge as these batteries can be 
entirely emptied without any injurious effects. 


V. Am Time. y. Am. Time. 
2.8 25 10:15 1.9 24 1:45 
2.1 25 10:30 19 235 2:00 
2.1 25 10:45 1.9 28 2:15 
2.1 25 11:00 1.8 22 2:30 
2.1 25 11:15 1.7 21 2:45 
2.1 25 11:30 1.6 20 3:00 
2.1 25 11:45 1.5 18 3:15 
2.1 25 12:00 1.4 17 3:30 
2.1 25 12:15 1.2 16 3:45 
2.1 25 12:30 1.2 15 4:00 
2.1 25 12:45 1.2 14 4:15 
2.1 25 1:00 
2.0 25 1:15 
2.0 25 1:30 Readings from one cell. 


The Ford-Washburn Storelectro Company have equipped 
the fine car shown in the accompanying illustration com- 
plete with their system of storage battery and motor and 
have named it The Ideal.“ This car has been run all over 
the several lines in Cleveland up grades and around curves 
and under all kinds of conditions such as exceedingly heavy 
loads, drawing trail cars, etc., and has showed itself per- 
fectly satisfactory, it is said, and capable of performing 
any work upon which it was put. The car is 28 feet long 
over all and 21 feet inside, and was built by the Brill Com- 
pany, of Philadelphia, specially for the purpose. It is 
exceedingly attractive, painted white and gold, fitted with 
French plate-glass windows, hard fancy wood interior 
finish, and handsomely upholstered and equipped with 
ratchet brakes and all the latest improvements. Under the 
seats are placed the batteries, in three rows of 30 cells 
each on either side, making 180 in all. By means of a 
a mechanical device all the batteries can be quickly run 
out at either end of the car and another set run in if de- 
sired. It takes about three minutes to effect the change. 
The weight of the cells complete is 7,200 lbs. The car body 
is mounted on a modified Tripp truck with special ex- 
tension springs and having a wheel base of seven feet and 
33-inch wheels. 

It is equipped with a single 35 h. p. Ford-Washburn 
motor capable of working up to 40 h. p. for an indefinite 
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period and weighing about 2,000 pounds. The armature 
of the motor is 5 of the car and is fitted at the 
end of its shaft with a pinion gearing with an intermediate 
gear on a shaft passing between two of the field coils and 
suitably supported in bearings. At each end of this shaft 
is a bevel pinion running a bevel gear on each axle thus 
transmitting the power positively to both axles. 

The motor is series wound, the field being in sections 
arranged for commutating for obtaining variable speed. 

There are four coils each divided into three sections, the 
field having four magnet cores and being of the consequent 

le type with yokes at each end and made entirely of 

t quality of wrought iron. The Ford-Washburn ven- 
tilated armature similar to those of their stationary motors 
is employed, and a modified Siemens winding is used. 

On this car there are two variable speed arrangements, 
the first dependent on the means of coupling the batteries 
by which three speeds are obtained ; with four sets in 
multiple of 45 cells each, giving 90 volts ; with two sets in 
multiple of 90 celle each, giving 180 volts and with the 
whole 180 cells in series, giving 360 volts. 
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jected and the small attention it requires that this system 
is likely to be largely used and there appears to be no reason 
why the batteries, which are the important factor in work 
of this kind, and in this case are of so remarkably simple 
and effective construction, should not prove to have a 
singularly long life, even on the severe strain of street 
railway service. It is a noteworthy fact that their renewal 
is of no costly nature. l 

On a trip made early this month over the Woodland 
Avenue and West Side and East Cleveland Street Railway 
Companies’ lines of 16 miles with 35 passengers, the aver- 
age current absorbed was 20 amperes at 350 volts. Three 
and three-tenths miles were run in 12 minutes. On the 
route named there are 23 sharp curves and 10 grades rang- 
ing from two to five per cent. 

The writer has had the pleasure of examining the storage 
battery used, in various processes of manufacture, and in- 
specting the car and its equipment, and taking several ex- 
tended trips over some of the lines both of the overhead 
and horse car systems, and noting the ammeter and volt- 
meter readings on the car while in actual service of start- 


STORAGE BATTERY CAR OF THE FORD-W ASHBURN STORELECTRO COMPANY. 


The second consists in commutating the field by which four 
other changes in speed can be obtained ; first, all coils in 
series; second, one section of each field coil cut-out; third, 
two sections cut-out and fourth, all in multiple. The ar- 
rangement of the coils and sections is such that the mag- 
netization of the magnet cores is at any time similar, 
with respect to one another. By employing the two 
methods together, wide variations in speed can be got. The 
various changes are carried out by means of a switch lever 
provided with special reversing switch at either end of the 
car. A further a switch for instantaneously shutting off 
the current is placed at each end of the car and connects 
between batteries and motor, to be used in cases of 
emergency. 

In starting the car, the field coils are all cut in with four 
sets of the cells in multiple taking about 15 amperes of 
current. With the highest speed at which the car ordi- 
narily runs, from 15 to 18 miles an hour on a good level 
track, about 20 amperes are absorbed ; on heavy grades 
from 35 to 40 amperes is about the maximum. It would 
seem from the severe tests to which this car has been sub- 


ing, climbing grades, rounding curves, and so forth; and 
the results achieved are certainly very encouraging. 


AN AUTOMATIC POSTAL CALL-BOX. 


A VERY ingenious automatic machine has been estab- 
lished near the letter box at Charing Cross Station, 
London, for the collection of letters to be forwarded by the 
Post Office Express Service. It is in electrical connection 
with the Postal Telegraph Office opposite the station. By 
dropping a penny into the slot, and pulling out the slide, a 
brown-colored envelope is delivered. This envelope con- 
tains another envelope and a card. The communication is 
intended to be written on the card, which is then enclesed 
in the white envelope, and this, with the fees for delivery, 
which have been fixed at three pence per mile, is re-enclosed 
in the outer envelope, and deposited in the box behind the 
flap, which bears the printed instructions, The act of 
withdrawing the slide sends the call signal to the eee abe 
office, and a messenger is at once dispatched to collect the 
special letters. 
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It te better to be aware, or even to suspect we are wrong, than 
to be wnoonsctously or easily led to accept an error as right.— 
Faraday. 


THE GROUNDING OF THE NEUTRAL IN THE 
THREE-WIRE SYSTEM. 


T has been for some years past the general practice. 


among companies operating low tension three-wire 
circuits, more particularly among the various Edison illu- 
minating companies in the country, to ground the neutral. 
This practice was introduced in a few stations as an ex- 
perimental protection against lightning, and for a long 
time met with no opposition on the part of the under- 
writers, but it would appear that a recent fire in New York 
has brought forward prominently the question of the pos- 
sible dangers involved in this practice. The New York 
Board of Fire Underwriters, at their last meeting, went 
even 80 far as to pass a resolution requiring the electric 
companies to remove all such grounds now existing on their 
circuits before October 1, 1892, and to make regular 
weekly reports of the tests of their circuits as called for in 
the requirements of the Board, failing in which the super- 
intendent of the Survey Department is directed to decline 
to grant certificates. As this question is one involving 
very large interests it may be well to discuss it in order to 
bring out some salient features with regard to the practice 
of grounding the neutral, which are not generally under- 
stood. 

Before proceeding, it may be well to state that the 
grounding of the neutral is no essential part of the three- 
wire system, and was not even considered desirable for 
several years after a number of such systems were con- 
structed, and is now only used as an emergency expedient. 
It must be generally admitted that the absolute insulation 
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of all the sides of the three-wire system, if it could be 
practically accomplished, is the most complete safeguard 
against dangerous leakage, and should be followed where- 
ever the circumstances permit of it; or, to put it in other 
words, if such a system can be kept free from ground per- 
manently the neutral wire need not be, and ought not to 
be grounded. Again, if a thoroughly insulated system be 
so constituted that a ground can be at once located and a 
remedy speedily applied, it would also be preferable to 
maintain the neutral insulated. But those who argue 
absolutely forthe insulation of the neutral wire seem to 
leave out of account the fact that the conditions here 
assumed are more ideal than real. If we take, for example, 
the case of New York City, in which the Edison Electric 
Illuminating Company has over seven hundred and fifty 
miles of underground conductors directly connected to 
many thousands of lamps, and that these conductors are 
subject to many disturbances, both below the streets and 
within the interior of houses, that lamp sockets are fre- 
quent sources of grounds, etc., it will not be difficult to 
conceive that the maintenance of high insulation on such a 
system is a practical impossibility, and that with no other 
than alow tension source of energy could such a system be 
operated at all. We might go farther and say that the 
normal condition of such a system is a grounded one, in 
spite of all precautions that can be taken. 

This being the case, the argument of those in favor of 
insulating the neutral would hardly seem to apply, while, 
on the contrary, those who argue in favor of the grounding 
of the neutral insist that fire risk is reduced ; for, if a 
ground on the neutral wire in a building occurs it will be 
in no danger, while if on one of the other conductors it 
would blow the safety fuse and do all the damage of which 
it was capable, at once. On the other hand, if the neutral 
be insulated the fuse would not be blown till the appear- 
ance of another ground on the opposite side of the system, 
and this might occur during the absence of the occupants 
of the premises. It is also argued, and we think rightly, 
that the grounding of the neutral reduces the harmful pres- 
sure (that is, the pressure to earth) to 110 volts although 
the total difference of tension employed between the two 
outside wires is 220. The opponents of the grounding of 
the neutral insist that the insulation of the neutral ought 
to be maintained, but as grounds would of necessity occur 
and require time to locate and would necessitate the 
obtaining of permits to dig up stone-bound or asphalted 
streets, etc., it must be evident that such a rule would work 
enormous hardships on large companies. The insistence 
also on the rule requiring insulation tests of such a rami- 
fied system operating at low tension practically means the 
complete cutting off of the tested section while instruments 
were to be applied at frequent intervals, a step which we 
think will hardly be insisted upon as it would simply render 
the entire plant unreliable and hence prove a much greater 
difficulty than that which it is intended to forestall. It 
would be analogous to asking the gas companies to make 
periodical tests of their pipes under streets and to report 
their leakage. It is true that a leakage in the gas main 
brings no additional strain on the gas pipe in a building as 
is the case in the electric system, but as is shown above, a 
ground on either the positive or the negative conductor inside 
the building is at once made manifest when the neutral is 
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permanently or periodically grounded, by the blowing of 
the fuse. While, of course, no reduction has ever been 
made in the amount of copper used in the construction of 
any Edison three-wire system because of the adoption of 
this expedient, the earth may nevertheless under certain 
conditions, reinforce the neutral no matter how large its 
cross-section may be, and thus aid in tiding over a sudden 
overload of one side of the system. 

Besides the reduced fire risk claimed for the grounded 
neutral, the advocates of the latter point to the fact that it 
affords protection against lightning, particularly atthe sta- 
tion and at the ends of extreme conductors of the system. 
Again it is of value as a means of keeping the correspond- 
ing middle conductors of two neighboring three-wire sys- 
tems (usually operated separately) at the same potential, 
so that if it becomes necessary in an emergency to inter- 
connect their conductors, either through their central sta- 
tions or elsewhere, they can be so connected without any 
disturbance in their operation or danger to the apparatus. 
Bat perhaps the best proof of the value of the grounded 
neutral is the fact, established by experience, that where- 
ever the neutral has been grounded, the “troubles” ont he 
circuits have been greatly reduced. 

It is also pertinent to state that the action of the New 
York Board of Fire Underwriters in this matter is not in 
accord with the “ National Code” adopted by the National 
Electro-Insurance Bureau, in August of last year, in which 


we find the following rule: 


In three-wire or other compensating systems, the intermediate 
conductor may be ently connected to earth, provided 
facilities are furnished for automatically testing the insulation of 
the positive and negative conductors. 


This Code is in force in about fifteen or eighteen States 
in the West and it now seems probable that it will be 
adopted at an early day by the Southern States and those 
on the Pacific coast. Nor must the fact be lost sight of, 
that in New England, where the most painstaking and in- 
telligent inspections have been made for the past six years, 
the inspectors have been disposed to approve the ground- 
ing of the neutral, Capt. Brophy, among others, being, we 
believe, in favor of this practice. 

While this controversy is still going on in this country 
it may not be out of place to draw attention toa similar case 
abroad which involves questions of as great, if not greater, 
technical and commercial importance. Our readers will 
recall the fact that Mr. Ferranti transmits alternating cur- 
rent at 10,000 volts from the station at Deptford into Lon- 
don, a distance of five miles, and employs for this purpose 
a concentric conductor. When Mr. Ferranti broached his 
plan of grounding the outer conductor in order to obtain 
immunity from dangerous shocks, he was met by much the 
same opposition as is now being manifested here, but after 
a full and complete argument of the case on both sides, the 
London Board of Trade gave its consent to the practice 
which is in vogue at the present time. If the New York 
Board of Fire Underwriters are looking for a precedent 
they would here have one of no little importance; and a 
calm survey of the situation with all the testimony for and 
against the practice should be taken before the intended 
revocation of certificates is effected. We understand that 
the local Edison Company if compelled, will take off the 
ground from their neutral, thus putting the responsibility 
for the change upon the underwriters. 
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THE TROLLEY FOR PHILADELPHIA. 


Lasr week, the Railroad Committee of Councils in Phila- 
delphia decided by a vote of 14 to 4 to report favorably to 
Councils the ordinance granting permission to the Traction 
and People’s lines to use the trolley system along certain 
streets, This looks as though Philadelphia will soon be 
in line with the rest of the country in the adoption of electric 
locomotion. 

The rapidity of the introduction of the overhead trolley 
system has been extraordinary, and can only be accounted 
for on the supposition that it meets and fills one of the 
greatest wants of modern American communities. Of the 
16 cities of the United States having over 200,000 inhabi- 
tants, 14, or 87 per cent., are equipped with electric roads, 
Of the 42 cities having between 50,000 and 200,000 inhabi- 
tants, 41, or 974 per cent., have electric roads. Of the 
remaining 391 American cities that have a population over 
8,000 we do not know of a score that have not electric roads 
or serious plans for establishing one. 

These figures are certainly eloquent, and are among the 
most convincing arguments that an advocate for electric 
traction can present. They show that only two large cities, 
namely, Philadelphia and New Orleans, and only one 
relatively small city, New Haven, remain without an electric 
road ; and all three, we believe, will soon be included, if 
present plans are carried through. The triumph of the 
system is wonderful, but not less wonderful is the fact 
that the apparatus that has already assisted in the loco- 
motion of passengers equivalent to the population of the 
globe, but has not injured a single soul, should be ignorantly 
characterized by medieval journalists as the deadly 
trolley.” 

It seems to us that this very rapidity of introduction of 
the trolley should encourage those who are working to 
make storage battery traction a commercial and economical 
success; and we are glad to note that the work in the 
storage field is kept up, with ever increasing promise of 
ultimate sucoess. One of the articles in our current issue 
tells of some remarkable recent work in Cleveland. 


Non-Arcing Metals. 


THE early days of the telegraph did much to stimulate 
inventive genius to devise means for protecting the lines 
and apparatus from lightning, and with the coming of the 
telephone and the electric light came additional devices, 
based on various phenomena. Much of the energy of 
recent years in this direction has been devoted to the 
avoidance in such apparatus of all electro-magnetic coils 
which might impede the discharge of the lines to earth. 
The record of the work done in this direction by Mr. 
Alexander J. Wurts, as given in his Institute paper, in 
another column, is an excellent résumé of labors in a partic- 
ular line, and the results to which they have led Mr. 
Wurts are of the greatest practical value. He shows in 
effect that for alternating currents, at least, we are placed 
in possession of materials for the practical extinction of 
arcs, and it would be strange if the discovery here made 
should not be applied to a large number of electrical de- 
vices in which destructive arcs are now liable to occur. 
The discovery is unquestionably one of the highest practi- 
cal importance, 
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HOW ELECTRICAL COMPANIES MAY ENHANCE 
THEIR REVENUES WITHOUT INCREASING 
RATES. 


BY 


PPARENTLY many of the 
electrical companies are not 
making any money, and as a 
consequence are not paying 
dividends upon their capital- 
ization. In the rapid develop- 
ment of these enterprises the 
companies, as well as the 
general eee have under- 
estimated the cost of produc- 
ing the electric current which 

so brilliantly illumines our streets and buildings. 

In an able paper read before the recent Electric Light 


Convention, in Buffalo, the Hon. Erastus Wiman makes an 


interesting presentation of this condition of things, and the 
causes that have led thereto. In the first place, the sup- 
planting of a long-established system of lighting, even to 
a degree, could not be accomplished without a struggle. 
The competition between electricity and gas would natur- 
ally reduce the price of gas to consumers, which would 
influence in the same direction the rate for electricity. In 
the enthusiasm of this rapid development, the promoters 
have underestimated the cost of producing the electric 
current, and have not demanded that increase in price 
which a superior article should claim by right over an in- 
ferior in all markets. 

An electric lighting plant is a complicated and expensive 
investment, subject to loss and depreciation. We have, 
first, the boilers as the foundation of the work to be done; 
second, engines of high efficiency to develop the necessary 
power; third, the generators of the current to be dis- 
tributed; and fourth, the circuit of wires, over which the 
product is to reach customers. 

In the early stages of such an enterprise, the bookkeep- 
ing may show a profit in operating, but afterward, the 
depreciation, the cost of repairs, and the substitution of 
new machinery is apt to place the balance on the reverse 
side of the ledger. As Mr. Wiman says: “ One misfor- 
tune has been in electric lighting that a large investment 
has been available for only a short time. All day long, 
when other works, by rental or by active employment, 
were earning money, electric light plants have been com- 
pelled to stand idle. Even gas companies spend the whole 
day making gas, accumulating in their reservoirs for dis- 
tribution during the night. Electric light plants, how- 
ever, are compelled to manufacture and distribute at one 
and the same time.” 

An enterprise of such merit, and a commodity in such 
demand by the public, will not be allowed to fall into dis- 
use ; either the companies will increase the rate to custom- 
ers, More nearly to correspond to the cost of production, or 
means will be found to supplement present rates by more 
economical methods, or rendering available forces or 
material now wasted through neglect or imperfect infor- 
mation, In support of this last idea, it may be stated that 
the steam at the station, after passing the engines, still has 
a value for heating, and may be made an item of vast im- 
portance, as can be shown in actual work. In all non- 
condensing engines, after the steam has done its work, it is 
calculated that nearly nine-tenths is still available for 
heating. This may then be termed a by-product. 

There are many branches of manufacture, which might 
be named, whose profits come mainly from the utilization 
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of these by-products. They are legitimate sources of 
revenue, and a neglect to profit from them would be con- 
sidered wasteful to the last degree. 

How can this by-product of exhaust steam be made to 
profit the owners of stations who manufacture the electric 
current ? 

Simply by laying properly constructed underground 
mains from the station, out through the streets of a 
city, where it may be distributed to houses, stores, 
offices, churches and public buildings. Heat is quite 
as indispensable as light in the economy of affairs. 
A temporary suspension of light would not endanger 
health and life, but it would be impossible to live in health 
for a day in our houses without heat artificially supplied dur- 
ing the inclemency of our winters, And no medium of 
heating is so popular, or being adopted to such an extent, 
as is steam. Another reason which recommends this prac- 
tice to the managers of electrical stations is, that during 
eight or nine months of the year it keeps the labor at the 
station constantly occupied. The boiler plant is in active 
operation during every hour of the day. Interest on any 
investment counts constantly against earnings. If the 
plant is idle half of the time it is at a disadvantage. Here 
is a way to turn waste material into money and to keep 
men and plant from rusting in idleness. During lighting 
hours heating is supplied from exhaust, which costs nothing; 
during the remainder of the time live steam takes its place. 
There is little or no increase in office expense on account 
of this added business. 

I have in mind an electric plant in a town of less than 
20,000 inhabitants from which the exhaust steam is used 
in the way indicated. The power station contains three 
boilers of 100 h. p. each, and one boiler of 150 h. p. The 
company has constructed 44 miles of electric railway, 
which is run 18 hours out of the 24. It also does a large 
amount of lighting, and this part of the plant is in use 12 
to 14 hours per day, so that in this case some power is re- 
quired throughout the entire day and night, To circulate 
its exhaust steam the company laid about 24 miles of 
underground steam mains, composed of 10, 8, 6, 5 and 
4-inch pipes. In this pipe a steam pressure of from 
12 to 15 lbs. is carried. This produces a back pres- 
pressure on the engines, which is overcome by increasing 
the boiler pressure to that extent. This condition does not 
embarass the action of the engines in the least. This 
steam plant is now being operated the third season. The 
first year the company had 36 consumers, the second year 
69, and at present it is carrying 138 consumers, All of 
the churches located on the lines, school houses, many 
residences and public buildings have embraced the oppor- 
tunity to relieve themselves from dust, gas, and smoke and 
the storage of coal. The Government Building is heated 
for $450 a season. Residences pay from $90 to $140 each. 
The 138 consumers on an average probably pay more than 
$100 each. Meters are used, and each customer pays for 
the amount of steam consumed. 

In mild weather the heating is all done with the exhaust 
from the station; during a cold snap some live steam is 
taken from the boilers by an automatic device, which sup- 
plies live steam when needed, and closes when the exhaust 
is sufficient to supply the demand for heat. It is believed 
that the net earnings from this heating portion of the plant 
will pay 6 per cent. upon an investment of $150,000, the 
investment for steam mains being less than one-fourth of 
this sum. 

The business of this company is now in a highly pros- 
perous condition ; made so, to a very great extent, by its 
adoption of heating by exhaust steam, which otherwise 
would be turned into the open air and lost. 

I have mentioned the case of this company to show 
what may be done by many other electric companies to aid 
in placing them on a prosperous working basis. Other 
plants are already working in this way, and I think the 
plan is bound to receive quite general attention. 


* — 
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THE EFFICIENCY OF THE RIES REGULATING 
SOCKET. 


BY 

Tue following test of the Ries socket for varying the 
candle power of lamps supplied with alternating currents, 
was made with a view of determining the efficiency of the 
device and the writer now publishes the result in the hope 
that it will prove a useful supplement to the interesting 
article by Mr. Hammer in the March 9 issue of THE 
ELECTRICAL ENGINEER. 

The socket tested was marked 50 volts, 25 0. p., but 
as no 25 C. p. lamps were at hand a 16 c. p. was used and 


Lamp 


90 


Impedance 
Coil 


Electro 
Dynamo- 
meter 


from the fact that, when the switch was on the last step, 
putting all the coils in circuit, the filament only gave a 
dull red glow of about a quarter of a candle power, it 
seemed quite well suited to this lamp. 

The method of carrying out the test was one described 
by Messrs. Ayrton and Sumpner, with a slight modifica- 


tion to suit the case, the rationale of which is briefly as 
follows, referring to the accompanying diagram: 


Let V, <= Difference of potential between points a and B. 
60 : — cc ce ( (6 A and C. 
6 P, — cc cc cc c6 B and c. 
‘¢ y == Resistance of lamp. 
28 2 2 
The watts expended in coil PSRS. 


2r 
As the resistance of the lamp was a variable, an ammeter 
on the dynamometer principle was inserted, and the value 


Vs substituted for r, a being the current measured in 
a 


amperes. 


Vi— . — E. 
The formula then becomes W = 2 V, 
a 
a (Vt ii) 
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0 51.25 51.25 0.00 1.146 | 44.7 | 0.00 | 58.8 
1 51.00 | 46.50 | 16.50 | 1.048 | 44.4 | 1.41 | 48.7 
2 52.50 42.50 23.50 910 45.2 1.86 | 40.0 
52.00 35.50 29.50 818 43.4 2.50 29.0 
4 52.00 30.00 35.00 676 | 44.4 3.19 | 20.3 
5 52.50 24.00 41.50 552 43.5 4.06 | 13.2 
6 53.00 | 17.50 45.50 390 | 44.8 | 5.27 | 6.8 
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All readings were taken simultaneously, the volts being 
read on the Weston type of voltmeter by simply releasing 


the spring, which stops the motion of the needle, at the 
same moment that the ammeter was read, and the reading 
noted before again releasing the needle. The ohmic resist- 
ance of the coils was determined immediately after the 
test by the ordinary bridge method. The paradox of the 
sum of two E. M. F.'s being greater than the E. M. F. 
supplied is well illustrated in the table given, as in one case 
it exceeds the E. M. F. on the mains by 13.5 volts. The 
accompanying table gives the results of the test and shows 
the efficiency of the socket at various degrees of incandes- 
cence of the lamp. 


THE RELATIVE ECONOMY OF HIGH AND LOW 
SPEED ENGINES IN ELECTRIC RAILWAY 
WORK. 


BY 


ee Wn, torr. 


Mr. Wason’s tests on the use of high and slow speed 
engines for electric railway work, as given in the last num- 
ber of Tar ELECTRICAL ENGINEER, are apt to be somewhat 
misleading. 

By looking at the results of these tests there seems to 
be no great difference in the economy of the high and 
slow speed engines. But by looking at the last line the 
average horse power per car was 6.86 h. p. with the high- 
speed engines and 7.59 h. p. with the slow-speed engines, 


am 
wi gps! — wi 
= 3 ; j = © 
R 
2 R E 3 8 8 2 a 
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-4 2 8 | 0 = 2 
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: 5) 
0.0 | 88.8 | 58.8 | 58.8 | 0.00 | 0.0 0.90 100 
17.3 | 66.0 | 48.7 | 50.6 | 1.48 | 42 1.90 96.2 
22.1 | 68.1 | 40.0 | 44.4 | 1.75 2.65 4.40 90.1 
24.1 | 53.1 | 29.0 | 35.6 | 2.05 | 4.55 6.60 81.5 
93.7 | 44.0 | 20.8 28.8 | 2.15 | 4.85 6.50 75.7 
28.0 | 36.2 | 13.2 | 18.5 | 2.24 | 2.96 5.20 | 71.9 
17.7 | 24.5 | 6.8 | 11.6 | 2.05 | 2.75 4.50 58.6 


showing that the cars carried more people during the slow- 
speed engine test; that is, each car took 10.6 per cent. more 
power to run it. 

The number of pounds of coal burned per car mile run 
are, 1 6.57 Ibs. and 6.38 lbs., and as the slow- 
speed engines did 10.6 per cent. more work than the high- 
speed engines, on the basis of the same amount of work 
each, the slow. speed engines only took 5.7 Ibs. of coal per 
car mile run, or 13 per cent. less than the high-speed 
engines. That the view here taken is correct is proved 
by taking the water evaporation and the h. p. hours and 
reducing to the number of pounds per h. p. per hour; we 
then find that the slow-speed engines took just 13 per cent. 
less steam than the high-speed engines per car mile run. 

There is no question in my mind about the economy of 
slow-speed engines for all classes of electric work. I have, 
indeed, redesigned some electric light stations so that a 
saving of 50 per cent. in their fuel bills could be acoom- 
plished. 
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HIGH POTENTIAL TRANSMISSION. 


BY 
td Sa aren 

THE electrical engineer, when he has before him the problem 
of conveying electrical energy through comparatively great dis- 
tances, without excessive logs and without excessive amounts of 
copper in the conductors, is compelled to consider the use of high 
potentials. Of course, potentials are high or low relatively to 
others taken as stan but by a sort of common consent it has 
come to be regarded that, when the E. M. F. is sufficient to cause 
the current to leap, or when there is a striking distance which is 
easily perceptible, the case may properly be called “ high poten- 
tial.” It implies the existence of thousands of volts potential dif- 
ference. The strain on the dielectric or insulating material is 
such that a high insulation resistance is demanded to prevent 
large leakage. The current passes at a high tension,” or is a 
„high tension” current. The time at the author's disposal will 
not permit more than a brief reference to different combina- 
Hone 5 apparatus in which high potentials may be effectively 
employed. 

t it be desired to transmit several thousand horse power 
from a water- power to a distance of, say, twenty miles or more, 
and deliver it at one point as power. hat plant should we use? 
Direct current, or alternating current? Owing to the difficult 
of constructing commutators which are suitable for such hig 
potentiae as five thousand volts, especially where the current is 
arge, it is evident that neither dynamos nor motors can be used 
in which the full potential is either generated or used. This 
assumes the use of a direct or continuous current as the means of 
transmission. In such case, either the voltage must be kept down 
to, say, 1,500 to 2,000 volts, or the dynamos and motors must be 
run in series sets. 

It is questionable whether commutators can be commerciall 
successful on which the pressure exceeds 1,500 to 2,000 volts, wit 
large currents flowing. They are very difficult to construct and 
to maintain. Besides, they require to have so many segments 
between the brushes that the armature winding and connecting is 
made more delicate and liable to injury. The cost of construc- 
tion becomes excessive. When the voltage does not exceed 1,000 
volts these difficulties do not present themselves. Hence to use 
continuous currents in the case assumed and to take advantage 
of a high line-potential to secure immunity from line losses and 
allow a moderate outlay in copper to suffice for the transmission, 
it will be necessary to connect several dynamos in series in the 
generating station and several motors in series at the receiving 
station. These machines may be belted to a common shaft. 
With this arrangement it would be possible, by mounting the 
machines on insulating bases, to work with such high potentials 
as 20,000 volts by having 20 machines of 1,000 volts each con- 
nected in series at each end of the line. This with each machine 
of 500,000 watts output, would transfer energy at the rate of 
16,000 h. p. 

The machines: both generators and motors, could be series 
wound and be practically self-regulating as to speed under vary- 
ing loads, providing all the machines are mechanically driven 
together as one or deliver power together. The construction pre- 
sents no great difficulties, and the efficiency under all loads, except 
quite light loads, could be made high. But the condition of com- 
bined driving. and delivery of 5 destroys much of the at- 
tractiveness of such a system. nsiderable portions of the plant 
could not be thrown off without destroying the conditions. There 
is no method of transformation for direct currents which would 
not involve the oommutator difficulty. It is evident that we must 
look to alternating currents as a means of transmission at high 
potentials. 

For large transmissions it is evident that the system adopted 


should permit the construction of dynamos of as large capacity 
as 1, h. p., so as not to multiply machines to too at an 
extent. It is also requisite that the construction be such that parts 


are readily accessible and easy to repair in case of accident. 

In the employment of alternating currents we have the choice 
of various ways of working. It is probably not easily practicable 
to construct alternating dynamos or motors to make use of cur- 
rents at over 3,000 or 4, 000 volts without transformation. It 
would ap „then, that if the distance is great enough to compel 
the use 01 currents at higher pressures than three or four thousand 
volts, transformation will become necessary ; in which case the 
voltage of the generating dynamos and of the receiving machines 
can be as low as desired. 

But the interposition of a set of transformers for raising the 
potential at the generator end and another set for lowering it at 
the receiving end, is an added expense for plant which must be 
balanced against saving of cost of construction of the machines 
and line. The percentage of loss involved in the use of transform- 
ers, due to losses incurred in the transformation, is not necesear- 
ily so great as to be serious. It can probably be brought down to 
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about 5 to 6 per cent. under full load for the double transfor- 
mation. 

In the transmission of power by such a method the losses, then, 
are those of the line, the double transformation and the dynamos 
and motors. The total loss need not exceed 25 per cent. under 
full load condition. 

If the transmission is for lighting, and the transformation 
down at the receiving end is made to give the voltage required 
for the lamps, the motor losses would be supplanted by losses on 
the local mains, or local distribution. If motors be run from such 
lines the losses are of course increased by the drop in reaching 
them, depending on their distance from the transformers which 
feed current to them. It will sometimes be found practically im- 
poss bie to transform down directly to lamp potential from the 

igh potential of transmission. This is the case when it is not 
permissible to carry the high potential lines to transformers 
placed here and there in a city. In such cases an intermediate 
transformation may be resorted to, but it, of course, involves 
more cost of plant and another three per cent. loss or thereabouts. 
Dear fuel and very abundant water-power may sometimes war- 
rant such procedures. In all such cases of cumulative drop, diffi- 
culties arise from the fall of potential under load, and adjusting 
ee a the transformers or on the lines may require to be 
employed. 

ortunately variations in the voltage may, with alternatin 

currents, be effected by the use of variable reactive coils instead 
of resistances, and ruik iion may be obtained with fair economy. 
As regards the single-phase alternating currente, involving the use 
of but two lines, which is the system commonly used, nothing 
more is required for such work as lighting, and it is to be 
hoped that self-starting effective motors may be forthcoming for 
use On such systems. Progress has certainly been made towards 
securing such motors and a year or two hence we may find many 
in active service on existing lines. 

For power transmission a reversed alternating dynamo, if of a 
good type, is also a good motor when brought to synchronism, 
and it has the advantage of maintaining a speed as lar and 
constant as the speed of the generators at the other end of the 
line, but it has also the serious disadvan of requiring to be 
brought up to full speed before it will workatall. It is essentially 
non-starting. Too much complication is introduced into the plant 
by the introduction of elaborate devices for starting. It has been 
proposed to start such motors by connection with a small, not 
necessarily very efficient motor of the self-starting variety, of 
which there are several quite suitable for the p „ working 
by alternating currents of single phase. Where the power is to 
be delivered en masse at a receiving station it is possible that such 
methods of working may become important. Alternating dyna- 
mos are now constructed which, when even of moderate capacity, 
have a commercial efficiency of considerably over 90 per cent. 
and therefore approach, if not equal, the best types of continuous 
current apparatus. These machines reversed and used as motors 
may be expected to have an efficiency equal to their rendering as 
dynamos and are easily made self-exciting. 

Great interest has recently been excited from the use of the 
three-phase alternating current, or rotary current, in the Lauffen- 
Frankfort transmission. This experiment, covering a distance of 
over a hundred miles, was successful so far as the technical mat- 
ters involved were concerned. It was not intended as an exem- 
plification of a commercial transmission. It served its purpose in 
proving the possibility of working with alternating current of 
very high potentials, and also showed in a striking manner certain 
features of the multiphase system. 

Let us assume that we havea station in which the dynamos 
are excited by a continuous current, and that the armatures are 

rovided with a three-branched conductor similar to a Thomson- 

ouston arc machine, but with three collector rings instead of the 
three commutator segments, three separate brushes bearing on 
the rings. Or, if the field of the dynamo revolves, the connections 
are made directly to the stationary armature coils. The three 
wires may, in other cases, be connected to pointe in a continuous 
or Pacinotti winding, such that they are virtually taken at 120 
degrees apart in a bipolar machine, 60 de in a four-pole, etc. 
In such cases we will have three lines leading from the generators, 
in which lines alternating currents may flow with the waves dis- 
placed relatively 120 degrees, or in which, when any one current 
wave is at its maximum, the two others are nearly at their mean 
value, one rising and the other falling. This has been called a 
“ro current” abroad, but it is no more rotary than any cur- 
rent is. In fact, itis no more rotary, as a current, than is steam 
which is fed by three steam pipes to three cylinders of an engine, 
in which the cranks are set 120 degrees apart around the shaft. 
It is true that such currents are capable of 5 a rotary 
magnetic field, just as is a two-phase system, but a rotary field is 
also produced by the rotation of aset of brushes around a com- 
mutator attached to an armature of the ordinary continuous cur- 
rent type, such a current being passed in by the brushes. 

By the use of transformers, the three-phase alternating cur- 
rents can be transformed up or down as with a single-phase cur- 
rent. Specially constructed transformers permit a combination 
of the magnetic circuits of such transformers in a manner to 
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form, as it were, a triplicate transformer, having certain advan- 
tages which will not here be dealt with. It is evident, however, 
that the advantages of high-potential transmission may be ob- 
tained in this system by transformation, while low or moderate 
potentials may exist at the dynamos and motors. 

In the reconversion of energy of three-phase currents back 
into power we have the choice of two types of motor : Ist, the re- 
versed three-phase generator which synchronizes in speed per- 
fectly with the generator ; 2d, the three-phase non-synchronous 
motor which changes in speed or requires regulaton for differ- 
ences of load. 

The former requires its field magnets to be excited with con- 
tinuous currents, and will not necessarily start itself. I¢ will, 
however, start ape lags the generator while the latter is start- 
ing, if the fields of both be excited strongly and no great load be 
on the motor machine. The machine is simply a three-phase dy- 
namo reversed, current being delivered to the three connections 
of the three-branched armature conductor, and the field excited 
continuously as in the dynamo. 

The non-synchronous type of motor becomes, by proper pro- 
portioning, practically capable of maintaining a speed which does 
not vary over a few per cent. from light to full load; it requires 
no exciting current and starts under load. In construction it is 
simply a structure in which the rotating field, set up by three 
currents of a three-branched or suitably arranged conductor in a 
laminated iron mass called the field, d around a movable ar- 
mature carrying a system of closed conductors in which strong 
currents are set up by the moving lines from the field, which acts 
to close its magnetic circuit through the armature iron. Thus the 
rotating bundles of magnetic linesin cutting the armature conduc- 
tor push such conductor along by virtue of the reaction of the op- 
posing currents set up in the armature conductors or closed circuit. 
Such motors, not being reversed dynamos, cannot act to generate 
current if revolved by power. Their great advantage is that they 

“may be placed anywhere where convenient to receive current 
from the mains direct or from transformers, they may be started 
or stopped at will and have no commutators. That they may be 
made quite efficient is evident; that is only a question of proper 
design Both forms of motors mentioned for three-phase cur- 
rents will doubtless have their uses. While lights may be run 
from three-phase current systems by transformers, or directly 
from the mains if the potential be ied ation systems possess no 
peculiar advantages over the single p systems except that in 
the generation of three-phase currents a smoother action of the 
dynamo is obtained and probably therefore a slightly increased 
economy, or perhaps a little greater output. 

There is another important way in which the three-phase cur- 
rents may be utilized at the receiving end. They may readily be 
transformed into continuous currents of low potential or of any 
potential practicable for commutation. The means for transforma- 
tion in this case is a motor generator of special construction. It 

an armature winding and connections suit :ble for three- 
phase currents, a field magnet system excited by continuous 
currents from any suitable source and acting on the armature, a 
secondary winding on the armature, or the same winding as that 
connected to the three-phase mains, with the usual numerous con- 
nections to the segments of a continuous current commutator, 
upon which brushes suitably adjusted take off continuous currents. 
These may be used for lighting, for running continuous current 
motors, etc. Motor-generators giving 500 volts continuous current, 
220 volts and 110 volts, are easily worked from the same system of 
three-phase mains. The excitation of these machines may be 
obtained from their own commuted currents, they are self-propel- 
ling after having been started along with the generating plant, or 
may easily be brought to speed before connecting with the three- 
1 supply by continuous current from another machine in work. 
hey can be compounded for drop of potential in themselves and 
the lines leading to and from them. 

The future supply of electricity in a large city, for all purposes, 
at any desired voltage of continuous or alternating current, would 
seem to involve a system about as follows: 


A generating station conveniently located for obtaining water 


for condensing, cheap fuel delivery, and ready disposal of ashes, 
containing huge triple compound condensing engines driving 
large dynamos, delivering either directly or through transforma- 
tion upward high potential three-phase currents a system of high 
potential mains for three-phase currents, probably consisting of 
sets of three conductors with a heavy open braid or network 
covering, tightly woven on, and drawn into an iron pipe filled with 
insulating oil placed underground to avoid atmospheric disturb- 
ances ; sub-stations containing compounded three-phase motor- 
Sagara feeding into the street mains at the desired potential 

or lights and continuous current motors; motor-generators feed- 
ing currents of suitable potential for street car propulsion ; 
alternating current transformers delivering currents of alternatin g 
character at desired voltage for lighting, and for driving commu- 
tatorlees three- phase motors. There is no electrical service which 
could not receive its supply from such a system. The time is 
perhaps not quite ripe for such a comprebensive scheme, but its 
advantages are obvious to those familiar with the present con- 
ditions of supply in large cities. 
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Time has not permitted the extension of this paper to cover 
matters of detail, however interesting, and an attempt has simply 
been made to review in a brief manner the salient points of sev- 
eral systems involving high potential transmission. The purpose 
of the paper has not been to present any of the history of the 
growth or development of these various systems touched upon, 
nor to enter into any of the refinements of theory or practice with 
such systems, a proper consideration of which question would be 
very lengthy and consume more space than is at our disposal. 

The question may be asked, What are the highest potentials 
which can ever be made available in electric transmission? Any 
answer given will necessarily imply foretelling the future practice, 
a very hazardous thing to attempt. Such answer, may, however, 
be taken to relate to either a single-phase alternating system or a 
multiphase, the only difference being in the number of conductors 
employed. In fact, it is conceivable that the number of conduct- 
ors in a single-phase system be reduced to one central conductor 
surrounded by a tube or by several conductors, all enclosed and 
insulated from a surrounding pipe. Let the pipe be filled with 
oil and the conductors be separated by being wound with an 
absorbent net of dry cotton, and let the covering of oil extend 
over the conductors and be unbroken, practically, over the whole 
of the high potential conductor, including the fine coils of the 
transformers at each end of the line, and we havea system in 
which the employment of very high potentials may become quite 
feasible. If we provide in the thickness of our oil insulation a 
sufficient margin of safety from puncture, and so calculate our 
line that its self-induction and capacity compensate for each 
other’s effects, it would seem that there would be no difficulty 
from leakage, or from Ferranti effects, as they are called. The 
condenser effect of the Ferranti cables is large while the self- 
inductive effects are small. Condenser action tends to accelerate 
the phase at the dynamo and self-induction retards or lags the 
phase of the currents and it would seem that by distributing the 
capacities and self-inductions properly the normal phase without 


-either acceleration or lag could be maintained. 


A layer of good insulating oil one inch thick between rounded 
smooth metal surfaces will equal in resistance to puncturing a 
potential which will cause a spark in air over 30 inches long. At 
least the author's tests on this subject point to an approximate 
relation of 1 to 85 or 40 in dielectric strength between air and good 
heavy paraffine oil. As nearly as can be estimated, a spark 
between rounded surfaces at 30 inches in air, represents not less 
than 500,000 volts and the author’s experiments go to show that 
such potentials can be ‘‘ kept down,” so to speak, in a bath of oil. 
Whether the condenser effects of a long line would introduce 
serious difficulties it is impossible to say, but provided that the 
rate of alternation or periodicity be kept low and the insulation 
maintained by covering every inch of the high pressure conduct- 
ors in, say, two inches thick of oil, it might even be possible to 
work with 500,000 volts. Allowing a loss of only 10 per cent. or 
50,000 volts with a double conductor conveying 200 amperes, each 
conductor having about ,, ofa a pede inch section, a distance 
of about 240 miles would be covered and the energy carried would 
be 100,000,000 watts or over 180,000 h. p. 

These are striking figures and are only given by way of illus- 
tration. They may never be needed to be used in practice, yet 
the difficulties of realization are less than at first appears; the con- 
denser action of the line being the most serious matter to be dealt 
with. Such a line is even safer so far as life risks are concerned 
than an overhead line of much less pressure. In fact it may be 
said to be practically safe. Any interference with the line is 
difficult on account of the pipe enclosing it, and on the first 
weakening of the insulation or before a break in the pipe became 
complete, a short-circuit of a moderate current would take place 
and the fuses be blown at the ends of the line. Pipe lines are laid 
for the conveyance of oil—why should they not laid for the 
conveyance of electric energy where it can be done economically ? 
Looked at from the standpoint of very high potentials, Niagara 
may be said to be gradually approaching the surrounding cities. 


`“ A DAY WITH EDISON AT SCHENECTADY." 

A VERY handsome volume of paoros Tapae views of the t 
Edison shops at Schenectady has been prepared by Messrs. W. H. 
Butler and E. Jones, who are in the service of the Edison General 
Electric Co. at Schenectady, N. Y. The album is 9 by 11 inches, 
bound in heavy boards, and contains about 150 photographs, 
several being artistically grouped on a aps There are a great 
many portraits, including a group of all the foremen, and indi- 
vidual ones of Messrs. Edison, Insull, Kruesi, Turner, Weber, 
Parshall and others. Besides these, there are pictures of some 40 
or 50 different departments, showing in a very clear and interest- 
ing manner just how the work is done. The photographs are all 
beautifully taken and exceedingly well mounted. The album is 
one well worth having, and we entertain no doubt that it will be 
largely in demand. It is to be sold by subscription at $6 each, 
and all inquiries may be sent to the gentlemen above named. Mr. 
Butler, who has charge of the work, is a Yale man and one of the 
students at the works. He has been quick to see the most inter- 
esting points and, with the help of Mr. Jones, has turned out a 
book, of unusual interest and value. 
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LIGHTNING ARRESTERS, AND THE DISCOVERY OF 
NON-ARCING METALS.: 


BY ALEXANDER J. WURTS. 


During thunder storms electric wires become charged from 
the atmosphere with an electric potential, different from that of 
the earth ; there is then a tendency to establish an equilibrium, 
that is, for a discharge to or from the earth as the case may be. If 
this discharge be left to choose its own path, it will select one or 
many of the weaker points, usually the most vital part of the 
system, and there rupture the insulation. It therefore becomes 
necessary to rid the line of this charge in some suitable manner, 
and without allowing it to damage any portion of the system. 
This is usually accomplished by the well-known air-gap lightning 


Ground 


Fig. 1. 


arrester. Benjamin Franklin, nearly one hundred and fifty 
years ago, drew sparks across an air gap from a charged con- 
ductor very much as we do it to-day. He, however, di 
demonstrate the presence of the charge, while we do it for good 
riddance. 


Shortly after the erection of the first telegraph line by Morse 


in 1844, it was found necessary to provide means for discharging 
the line during thunder storms, and numerous devices were 
brought out and patented for this purpose. The main features 
of lightning arresters from that time till recently have been the 
“ spark gap” and the ‘‘ kicking coil,” the latter being interposed 
between the discharge circuit and the apparatus to be protected. 


The spark gap arrester on telegraph lines answers the purpose 
admirably. hen, however, electric lighting was introduced, 
the lightning arrester problem became more difficult in conse- 


uence of the dynamo short-circuit that invariably follows the 

ischarge. It then became necessary to provide means for 
promptly interrupting this short-circuit, and so the fuse was 
added, and then there followed all kinds of automatic devices for 
interrupting the short-circuit and restoring the arrester to its 
normal condition. But most of these devices have been more or 
less defective and unsatisfactory ; and now that high potentials 
are used, the proper interruption of the short-circuit becomes 
more difficult than ever. The ideal lightning arrester would be a 
simple discharge gap of such a character as not to permit a short- 
circuit of the dynamo, or better yet, metallic connections to the 

und without dynamo leakage. 

When I first became interested in this subject, I was naturally 
guided somewhat by previous practice, which had been to provide 
with each arrester and discharge circuit an automatic circuit 
interrupter. Fig. 1 illustrates my first practical step in this 
direction, and represents the Winsor-Wurts lightning arrester, 
the fundamental idea of which emanated from Mr. Paul Winsor, 
who proposed that a discharge gap be placed in the neck of a 
bottle, the idea being that the heat of the arc formed by the short- 
circuit would eufficiently expand the air in the body of the bottle 
to blow out the arc. With this idea as a nucleus, the arrester 
depicted in Fig. 1 was evolved. Referring to the figure, it will 
be noticed, without going into detail, that the arrester is double- 
pole and that each discharge gap is placed in the centre of an air 
chamber. In the upper part of each of these there is a slotted 
passage, which might correspond to the neck of a bottle, and in 
which there is placed a second air-gap in series with each of the 
others. The second air-gap is bridged with a carbon ball, the 
latter being held in place by tubes having vent holes in the sides 


1. A paper read before the Americau Institute of Electrical Engineers, New 
York, March 15th. 1892. 
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and rubber bumpers at the top. The action which takes place 
when a discharge to ground is made with a resulting short-circuit 
is as follows: The arc at either or both of the jumping spaces 
instantly heats and expands the air in the respective air chamber, 
which, rushing up through the slotted passages, blows either or 
both carbon balls to the top of the tubes. The arc formed where 
the circuit has been broken by the projected carbon ball is, at the 
same time, instantly blown out, thus completely rupturing the 
circuit. The only demonstration is a quick puff as the air rushes 
out of the holes near the upper ends of the tubes. The object of 
the holes is obvious. As the balls are confined in the tubes they 
at once drop back to their former positions, and thus automatically 
place the apparatus in a condition ready for another discharge 
and short-circuit. In testing this arrester the terminals are con- 
nected to the circuit of a thousand-volt generator. The air spaces 
are bridged over with a fine wire to take the place of an actual 
discharge. Then, by the throw of a switch, the full pressure of 
the machine is placed on the arrester. There is an enormous 
rush of current, the temporary wire bridges fuso, arcs are formed, 
the air expands with an explosion, the balls fly up, more arcs are 
formed, tongues of fire shoot out of the holes in the tubes, the 
upper arcs are blown out, the balls drop back to their normal 
positions, and all this happens like a pistol shot, without causing 
more than an insignificant flickerinthe lamps. Itis very curious 
to notice that if this short-circuit is made on the crest of a wave 
of an alternating current, the report of the explosion is much 
sharper and louder than when the circuit is closed at the instant 
the wave is at or near the neutral point. I might add here that, 
after short-circuiting a thousand-volt 8,000-light machine through 
such an arrester about 400 times, there was not the slightest 
deterioration to be noticed anywhere. Those who are not familiar 
with this kind of work will hardly appreciate this last fact, or 
realize what is accomplished each time the arrester ‘“ goes off.” 
Soon after this arrester was completed. steps were taken to 
adapt thesame principle to an arc circuit lightning arrester, which 
resulted in the one illustrated in Fig. 2. By referring to the 
figure, you will notice that a vertical solenoid provided with an 
iron core is connected in the main circuit beyond the point of 
contact with the discharge circuit. The discharge electrodes are 
curved arms which swing freely through the sides of a cylindrical 
air chamber, and the construction is such that when the core 
falls, the discharge electrodes will be forced out. The action is 
then as follows: Under normal running conditions the core is 
held up in the solenoid, but if a discharge occurs from both sides 
at once, short-circuiting the machine through the discharge points, 
the solenoid will at once lose its power, the core will fall and 
force the discharge arms out through the holes in the walls of 
the chamber. This action would draw out arcs three inches long, 
and the heat thus generated is sufficient to cause a sudden expan- 
sion of air in the air chamber and thus blow out the arcs even 
though the current be but ten amperes and the pressure 3,000 
volts. Without the device just described for lengthening the arc, 
the heat developed would have been insufficient. In short-cir- 
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cuiting a 50-light machine through this arrester, there is a 
scarcely perceptible flicker in the lamps, the core drops, the short- 
circuit is opened and the core drawn back into its normal position 
ready for further action, all in an instant of time. Although I 
have used an electromagnetic device in the construction of this 
type of arrester, it will be noticed that the placing of a coil in the 
lightning arrester circuit has been avoided, so that even though 
every discharge has to pass through this coil to reach the dis- 
charge points, yet from this point on, the discharge has a non- 
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inductive path to earth through the arrester in preference to the 
dynamo. 

Neither of these arresters would interrupt a short-circuit ona 
500-volt direct current generator, so after some futher experi- 
menting the arrester shown in Fig. 3 was evolved. Referring to 
Fig. 3. it will be noticed that there are two air chambers, in each 
of which is a fixed carbon discharge point. Above these cham- 
bers is a curved carbon swinging freely from one chamber to the 
other through suitable openings, so that either end of the curved 
carbon, as the case may be, shall come into close proximity to 
either of the fixed discharge points. The action is as follows: 
When a discharge takes place, it passes to one of the fixed dis- 
charge pointe, depending upon the position of the curved carbon, 
then across the air space to the curved carbon, and from there to 
the ground, as shown in the figure. The dynamo current then 
following, causes an arc to be established between the curved car- 
bon and one of the fixed points, and the heat generated by this 
arc expands the air in its respective chamber, increasing the 
pressure therein, and causing the curved carbon to be instantly 
blown from one chamber to the other. This ruptures the arc and 
adjusts the arrester for the next discharge. In testing this 
arrester, 500-volt and 1,000-volt generators have been repeatedly 
short-circuited through it, and in every case the circuit has been 
instantly broken without injury to the dynamo, and the arrester 
has as quickly reset itself in readiness for future use. In oneof the 
tests made to demonstrate its promptness and reliability, the 
fixed points were so adjusted as to touch the curved carbon in 
either of its two normal positions. A 1,000-volt generator was 
then short-circuited through the arrester, which resulted in the 
circuit being repeatedly opened and closed without injury to 
either dynamo or arrester. This power circuit arrester was after- 
wards much improved, and finally took the form shown in Fig. 4, 
and the arrester shown in Fig. 1 was also finally changed to this 
form. This arrester is made of iron and marble, and its advan- 


tages over the others are its non-combustibility and the double 
break in connection with the air blast. Fig. 5 illustrates the 
same arrester, fitted into an iron box lined with asbestos, and in 
this shape is adapted to either car or pole use. 
So far you will observe that my one object had been to provide 
a simple, reliable and non-inductive circuit interrupter. In this 
I had succeeded as far as immediate wants were concerned, but 
with the prospecte of higher voltages in the near future the 
poon seemed but imperfectly solved. The experiments of 
ge, Hughes and others were carefully studied, and I finally 
decided that it might be well to repeat some of them. So, one 
day, while casting about for some suitable means of experiment- 
ing, I happened to be passing under a driving belt; my hair stood 
on end, and my body became charged. Of course somebody had 
to touch my ear (that seems to be the proper thing to do under 
the circumstances), and my body became discharged. That even- 
ing, while thinking over the events of the day, my thoughts 
rested on this belt, the electrified atmosphere around it, and the 
charging and discharging of my body, and I wondered whether 
the phenomena observed were not very similar to those experi- 
enced during thunder storms. On the following day I stretched 
about four feet of No. 14 insulated wire under a belt, parallel to 
it, and about two inches below it. Ithen brought the ends to a 
convenient place where I could ground the wire, or not, as I 
chose. The room was then darkened, the belt set in motion, and 
a most beautiful sight presented itself. Between the belt and the 
wire were seen soft purple streamers, giving the appearance of a 
film connecting the belt and wire. In some places these streamers 
were more dense than others, and in this were suggestive of the 
Northern Lights. There was no disruptive discharge at all be- 
tween the belt and wire. On bringing the bare end of the wire 
within one-quarter of an inch of a ground a continuous discharge 
took place. When one end was well grounded no spark could be 
drawn from the other end. When one end was grounded through 
a choke coil consisting of about 40 turns of No. 14 wire, small 
sparks could be drawn from the other end, showing the imped- 
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ance offered by the coils to the discharge. When neither end 
was grounded both ends showed ‘‘side flash every two or three 
seconds. So far, these results seemed to correspond with the ex- 
perience met with in electric systems when exposed to the in- 
fluence of thunder storms. The conditions alsoseemed to be very 
similar. Here was a wire stretched through an electrically dis- 
turbed atmosphere; the wire became charged, and the charge 
passed readily to ground through a metallic discharge circuit 
containing an air gap. An induction coil impeded the discharge, 
and when there was no ground connection there was side flash. 
All these results seemed to correspond with practice. 

The thought then occurred to me, “ What would happen if I 
were to string a second wire near and a parallel to the first, and 
ground it, leaving the first wire insulated?” A second wire was 
quiet strung, but before making the ground connection the 

ollowing observations were made. The purple streamers seemed 
equally divided between the tirst and second wires, and either 
would give about equal sparks. On grounding the second wire 
no indication of a charge on the other could be obtained. The 
streamers were now all directed to the second wire, and the first 
was as inert as a block of stone would have been. If, now, in 
these laboratory experiments, there were reproduced the condi- 
tions existing between electric wires and the atmosphere during 
thunder storms, then, to prevent wires from becoming charged, 
all that would be necessary would be to stretch a grounded wire 
near and parallel with the wire to be protected, and, in fact, it 
would seem as though one such grounded wire would protect all 
the wires that could be strung on any one line of poles. An ex- 
planation of these phenomena is not far to seek. An insulated 
wire lying on the surface of the earth cannot become charged 
from the atmosphere, because the latter is at the same potential 
as the earth; but an insulated pole line can be, and is charged 
when exposed to the influence of thunder storms, because the 
atmosphere surrounding the wire is at a different potential from 


Fig. 6. 


the earth; therefore with an insulated pole line, and an adjacent 
grounded parallel wire, the grounded wire in effect transfers the 
earth to the level of such wires, but if a grounded wire near and 
parallel to an insulated wire in effect causes the earth to be 
transferred to the level of the insulated wire, then the insulated 
wire cannot become charged. The grounded wire running over 
the poles will relieve the atmosphere in its neighborhood of auy 
difference of electric potential that would otherwise exist between 
that neighboring atmosphere and the earth, and the insulated line 
would then fail to become charged. Soon after performing this 
experiment, I learned that such an overhead grounded wire had 
been used to great advantage, and that being the case was greatly 
sa “sth that it was not in more general use. 

next replaced the wire I wasusing, which was much battered 
and bruised, with a new wire, and found the charge much dimin- 
ished by the superior insulation. The latter was then replaced 
by bare wire insulated with a glass tube. The spark now was 
scarcely perceptible, being about the size of the spark obtained 
from a Leclanché cell, and even this could be obtained only after 
several minutes of charging. These results seemed to indicate a 
gradual charging of the wire by more or less perfect contact with 
an atmosphere having a different potential from that of the earth. 
With the idea of gradual charging in mind, the following plan 
was hit upon for a lightning arrester. The first conception was 
to alternately ground both poles of g generator over a very small 
air-gap, and at rapidly recurring intervals. The improved plan, 
however, was to alternately dead ground the poles of an alter- 
nator at every neutral point in the electromotive force wave. the 
idea being to so constantly discharge the line in this manner, as 
to effectually prevent a charge from attaining any considerable 
intensity, and at the same time avoid the short-circuit which now 
invariably follows the discharge over the air gap of our present 
arresters. The method of carrying out this plan will be under- 
stood by a glance at Fig. 6. Upon experimenting, I found that 
an alternator could be short-circuited at the neutral point without 
a spark. Ifthe short-circuit occurred a little before the neutral 
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point, that is, on a decreasing electromotive force, there was slight 
sparking, but no tendency to hold on. Ifthe short-circuit oc- 


curred at all after the neutral point, a furious arc was established 


which would hold on indefinitely. 

This form of arrester has not yet been tested in actual practice, 
but it will be during the coming season, and I have great ho 
that it will not only successfully discharge the line, but effectually 
prevent any considerable accumulation of the charge. Of course 
this form of arrester is only adapted to alternators. 

For direct current use I have devised something quite similar, 
the principle of which will be understood by reference to Fig. 7. 


Referring to the figure, A is a generator, one pole of which is 

unded at G, the other being connected to the trolley line L; E 
is a circuit controlling device consisting of fixed commutator-like 
metal pieces ei, e“, e“, opposite pieces being electrically connected; 
F', F, are brushes insulated from each other and revolving at a 
high speed in a direction indicated by the arrow; F', is connected 
to earth. and F°, to the line; el, e*, e°, are connected respectively to 
three condensers, Ci, Cs, C, the latter being grounded as indicated 
at d. The action is as follows: With the brushes in their pres- 
ent positions, the line is connected through F°? and e? to condenser 
c?. This condenser is therefore being charged while condenser 
c' is being discharged to earth through e' F. When F’ passes to 
e', condenser C! will be connected to the line, and become charged 
while condenser c’ will be discharging through e? and Fi. Thus by 
the continued rotation of these two brushes, it will be seen that 
ae trolley line is being constantly diecharged into a fresh con- 

enser. 

This arrester has also not been tested in actual practice, but if 
my hopes are fulfilled it will accomplish for direct current cir- 
cuits what the neutral point arrester is intended to accomplish for 
alternating circuits, the idea being in either case to take off the 
charge bit by bit, but at such rapidly recurring intervals that the 
line will be kept practically free from charge, or, at least prevent 
the charge from obtaining sufficient intensity to damage any por- 
tion of the system. Personally Iam much interested in these 
two arresters, which practically afford direct connection to earth 
without dynamo leakage, and would like to dwell on them more 
in detail, but time will not permit. 

Referring once more to my experiments with charged wires, I 
would say that they were nearly all repetitions of experiments 
quite familiar to all of ark Let me, however, call your atten- 
tion to one of them which Iam confident is not old in detail. 
Referring to Fig. 8, L is a Leyden jar, J is a bare line wire, a 
portion of which is coiled and immersed in a tank k of water. 
This tank is well grounded. Line lis continued through induc- 
tion coil O and then grounded as shown; b is a gap discharge cir- 
cuit. Now with a spark at a there was a sall spar at b; with 
a gap at d there was sparking at d and b, spark d being larger 
than b. With a gap ate Pi were obtained simultaneously at 
d, b, and e. Induction coil c was either a primary or a second- 
ary of a 40-light converter. When C was primary, spark e was 
very small. When C was secondary, e was larger, but still small 
when compared with d and b From these experiments I learned 
two lessons, both of them old, but in books they did not impress 
me as they did in practice. The first lesson was, that I must not 
expect one or two discharge circuits to discharge the many miles 
of wire that we have in our lighting and power circuits. The 
second wasthat a “ kicking coil,” no matter how great its imped- 
ance, would still take a portion of the discharge. My final con- 
clusions then were. That in order to afford the best ible 
protection for electric plants, the wires must fairly bristle with 
discharge points properly located in discharge circuits. With 
this idea in mind a cheap and effective pole arrester seemed to be 
the proper thing to look for. My experiments from this time on 
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led me to a discovery so remarkable, and so contrary to all pre- 
vious ideas, that I am going to read you a description of them. 
In designing the arresters already described, I had followed 
closely the rut of previous practice, which had always been to 
provide with each discharge circuit, a circuit-interrupting device. 
Upon reflection, however, it was evident that one circuit inter- 
rupter placed in the main circuit would interrupt the arc on any 
discharge circuit. For a moment the problem of a simple pole 
arrester seemed solved, but on second thought the difficulties and 
inconveniences inseparable from any automatic main circuit in- 
terrupter appeared to be insurmountable, and the idea was no 
sooner conceived than it was abandoned. And yet, poor as it was 
for practical purposes, it proved a good stepping stone, and led 
to the following plan, viz.: To provide the line with ordinary 
discharge circuits, that is, with the well-known saw-tooth protect- 
ors, made of carbon so that they would not easily burn away ; 
and then in the station, between the generator and the first dis- 
charge circuit, provide an automatic device which, upon the pas- 
sage of an abnormal current from the generator, would instantly 
short-circuit the dynamo and as quickly open again, the intention 
being that should a short-circuit occur out on the line through 
any of the discharge circuits, a short-circuit at the dynamo would 
so reduce the pressure on the line as to render it impossible for 
an arc to maintain itself. Then, any such arc having been ex- 
tinguished, the short-circuit at the generator could be interrupted, 
and the service would continue as before. This idea meeting 
with general approval, steps were at once taken to put it to a test 
in the following manner: Toa 1,000-volt alternator there was 
connected a circuit consisting of about 100 yards of line wire, 


and in this circuit there was placed a pair of carbon dischargers 


having saw-tooth edges, and a m in. air-gap, also a switch. In 
shunt with this circuit, that is, directly across the terminals of 
the generator, there was connected a simple device (it will not be 
necessary to explain its construction) which, upon the passage of 
an abnormal current in the circuit containing the discharges, 
would instantly short-circuit the generator and as quickly open 
again. All the connections being made, the air-gap was bridged 
witha bit of tinfoil to start the arc, and the switch thrown. The 
actions that followed in an unconceivably short space of time 
were these: The tinfoil burst with asnap, an arc was formed, 
the automatic short-circuiting device operated, the arc was ex- 
tinguished and the short-circuiting device opened. So far, this 
was exactly what was anticipated, but no sooner had the short- 
circuiting device opened, and the electromotive force returned to 
the line and the dischargers, than the dynamo pressure forced an 
arc across the air-gap once more, and the whole operation was 
repeated. This repetition was found to be due to the fact that 
when the arc was first established between the carbon saw-tooth 
plates, the carbons were heated to a white heat which, not having 
time to dissipate itself before the pressure returned, the dynamo 
current found a sufficiently easy path over the heated air-gap to 
re-establish an arc. However, the test being otherwise satis- 
factory, success seemed assured, for all that was necessary now 
was to use solid metal discharges that would readily conduct the 
heat away, and the trouble above cited would no doubt be 
avoided. So the test was repeated, using the same ee as 
before, except the dischargers, which now consisted of three solid, 
round, brass rods, 1 in. in diameter and 1¥ in. long. p 
side by side with their axes parallel to each other, and having air- 
aps of r in. That is, the line was connected to the two outside 
bars. leaving thə middle one idle to be connected to ground, as 
would be the case in a double-pole lightning arrester. The air- 
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gaps were bridged as before with tinfoil to start the arc, and the 
switch thrown. The test was successful in the highest degree— 
too successful, in fact, not to arouse suspicion. So I thought I 
would repeat the experiment, and see how the dischargers would 
behave without the short circuiting device. The result was an 
overwhelming surprise, for at the dischargers there was merely 
an insignificant spark scarcely larger than a pea. The experi- 
ment was tried again and again, with the same result. Any elec- 
trician would have predicted a brilliant display of fireworks. The 
most plausible theory advanced to explain this action was that 
the electric motor driving the dynamo being small, its speed was 
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probably reduced to such an extent by the overload suddenly 
thrown upon it, that the electric pressure was at once reduced 
below that which would be necessary to maintain an arc across 
the air-gaps. On second thought, this theory would have seemed 
improbable, but at the time it was accepted without a question. 
In a few days a test was again made, this time a small engine 
being used for motive power, and the same results were obtained 
as before. The afternoon of the same day both engine and gener- 
ator were changed, with like results. In the meantime a little 
reflection seemed to indicate that perhaps this strange action was 
not, after all, due to the slowing down of the motor, but to the 
possible cooling effect of the metal dischargers on the arc. With 
this idea in mind. I had constructed, a set of three dischargers 
similar to the first, but much larger, 24¢ in. diameter x 3in. long, 
thinking that if a little metal was good, more would be better, 
and that perhaps with a large generator the mass of metal would 
have to be greatly increased to produce the results already ob- 
tained. This large discharger was connected toa 3,000-light, 1,000- 
volt alternator; the air spaces were bridged as before ; and the 
scene which followed beggars description. The large metal bars 
were melted like beeswax in a great ball of fire. My disappoint- 
ment was keen, for I thought I was on the verge of making a 
discovery, and that in the previous cases the comparatively feeble 
engine had not been the cause of the action. Thinking, however, 
there could be no harm in melting up the smaller discharger, I 
connected it in where the larger one had been, bridged the air 
space, and threw in the switch. Imagine my astonishment on 
hearing an insignificant snap like the crack of a toy pistol, and 
seeing an arc as before no larger than a pea. I then pushed a 
nickel down into one of the air-gaps to short-circuit it, and leave 
only one air-gap for the arc, and tested again, with the same re- 
sults. Two questions now presented themselves: viz., what were 
the differences between the large and small dischargers other 
than the size, and why did the small discharger behave in this 
altogether unlooked-for manner? The answer to the first ques- 
tion was readily found by tracing the two dischargers back to their 
source, and there learning that the larger one of the two was made 
of cast brass, containing certain proportions of tin and copper, 
and that the smaller one was made of hard drawn brass, contain- 
ing certain proportions of zinc and copper. These facts at once 
established two differences between the dischargers other than 
meresize : one was, their physical structure, the other their compo- 
sition. Which of these two differences caused the difference in 
their actions? A discharger composed of cast brass containing 
the same proportions of zinc and copper as the hard drawn brass 
discharger was made and tested, and found to work perfectly. It 
was thus determined that the physical structure of the metal had 
no influence in suppressing the arc. The important difference 
between the two dischargers then lay probably in their compo- 
sition, and I was now rapidly becoming convinced that in brass, 
consisting of certain proportions of copper and zinc, there must 
exist certain properties which do not permit of an arc being main- 
tained between two dischargers, even with the high pressures of 
1,000 volts. 

It also occurred to me that possibly the shape of the dischargers 
had something to do with the results obtained. So the next step 
taken was to have a number of dischargers made up in different 
shapes and sizes, such as spheres, ovals, solid half cylinders, tubes 
and cubes ; all worked well with the exception of the cubes. The 
cubes were placed so that their faces were separated by n in. Now 
when the tinfoil was placed over their edges, their action was favor- 
able, but if the tinfoil were pushed down between the faces, the 
arc would hold on indefinitely, and yet without any demon- 
stration whatever, thus, even when the arc did hold on, show- 
ing a very different action from the other metals. The size of the 
dischargers did not seem to affect the results so long as there was 
sufficient metal to prevent actual melting— M in. brass rod melted 
on the third trial. 

It was next decided to make dischargers of other metals, and 
thus learn whether there were any other substances that would 
give these results, and if so, perhaps some light would be thrown 
on the real cau: e of the action. The metals first tested were hard 
steel, hard-drawn copper, phosphor-bronze, aluminum-bronze 
and aluminum, all of which failed utterly. The next metal tested 
was zinc, and with this, most successful results were obtained. 
Perhaps you will now think the experimenter very slow to put 
two and two together, but who is there who is at all familiar with 
the properties of zinc, that would have suggested this metal as 
one likely to resist an electric arc and 1,000 volts in this manner? 
With such results before me, I was ready to try anything. The 
next metals were tin and nickel. Both of these failed. Tin made 
the most brilliant display of all the metals. The next tried was 
antimony, and it worked perfectly. The theory now advanced to 
explain the phenomena was that with the metals that do not 
allow the arc to be maintained, there is formed at the instant the 
arc is started, an oxide of the metal which, becoming instantly 
volatilized in the intense heat of the arc, chokes up the air-gap with 
vapors of high resistance, and so presents an effective barrier to 
the further passage of the current. With metals that do maintain 
the arc, instead of the vapor of the oxide of the metal, there is 
formed a pure vapor of the metal itself, and this offers com- 
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paratively no resistance to the passage of the current. When 
tests similar to the above were made on a 500-volt direct current 
generator, every one of the metals failed. The arc, however, was 
small and quiet with the special metals, thus even with the direct 
current showing a very peculiar action. Another curious phe- 
nomenon connected with zinc and antimony is this: The smaller 
the air-gap, the less tendency there is to maintain an arc when 
using an alternating current at 1,000 volts pressure. In fact, 
when the air-gap is two inches long the arc, when once started, 
will be maintained, while at g in. or ¥ in. the arc will not give 
up without a struggle, and at , in. there is only a small spark 
caused by the fusing of the tinfoil, and the circuit is instantly 
interrupted. 

The next step taken was to try higher pressures. A short 
circuit on a 2,000-volt generator, through the double air-gap dis- 
charger, failed to be interrupted ; four and five air spaces also 
failed. Six air spaces of % in. each, interrupted the short circuit 
instantly, but six air spaces, which would make three on each 
side of the circuit for the lightning charge to jump through, were 
strongly objected to as offering too great a resistance. A test was 
then made to determine the pressure needed to strike an arc across 
threeair-gaps, and was found to be 3,500 volts, measured with 
a Cardew on analternating current generator. The experimenter 
then procured a lightning arrester well known in the market, and 
one which is known to take the lightning discharge successfully, 
and tested it for the striking electromotive force, which was found 
to be between 8,000 and 9,000 volts. In order, however, to avoid 
any prejudice that a series of air-gaps might arouse, the following 
plan was hit upon: Pairs of non-arcing dischargers were mounted 
upon thermostatic supports in such a manner that the pairs would 
normally rest in contact with each other, and so that any current 
traversing the system would be forced to pass through the ther- 


Fig. 9. 


mostats and dischargers in series. Ihe thermostats were so ar- 
ranged as to cause the two dischargers in each pair to open a way 
from each other upon the passage of the current. then, a 
single and permanent air-gap were connected in series with this 
system, that is, an air-gap just sufficient to prevent the normal 
pressure of the line from striking an arc, and if an arc were started 
across it, the sudden rush of current through the thermostats 
would instantly introduce a number of air-gaps in the circuit cor- 
responding to the number of pairs of thermostatic dischargers, 
and thus automatically open the short-circuit. This device was 
tested and found to work admirably. Of course after the circuit 
has been interrupted, the thermostatic dischargers at once return 
to their normal positions. In fact, this action is so rapid that if a 
series of these dischargers be connected in a short-circuit without 
a permanent air-gap, the circuit will be automatically opened and 
closed every two or three seconds. In order to appreciate the 
very remarkable action of this thermostatic device it must be well 
borne in mind that a very small air-gap is all that is necessary for 
the interruption of the circuit. 

Thus far, although I had tested a number of metals, my 
selection had been quite at random, so that by this time I was 
desirous of making a more thorough and systematic investigation 
of this new property. The chemical properties of zinc and anti- 
mony were carefully compared without any new light. The 
various groups of metals were examined, and then it occurred to 
me that, of all the metals tested, not one of them belonged to 
the two groups in which zinc and antimony are found, according 
to Mendeljeff's grouping. The metals of the zinc up are,— 
zinc, cadmium, mercury and magnesium, and of the antimony 
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group are,—antimony, bismuth, phosphorus, and arsenic. I first 
tested cadmium, and found it non-arcing. Then magnesium,— 
more, however, from a sense of duty than because I had hopes of 
anything but negative results. Fortunately I made this test on 
much lower E. M. F.’8, and found it non-arcing at 100 volts over 
two air-gaps of J, in. each. On 250 volts the magnesium caught 
fire, which was, of course anticipated. I then wanted to try 
mercury, but for the moment, not seeing how to make such a 
test with a liquid, I was diverted to the antimony group, and 
upon testing bismuth found it to be non-arcing. Phosphorus and 
arsenic were not tested. A final attack was now made upon the 
zinc group by testing mercury in the form of a copper amalgam. 
This test was the most successful one of all, for after a number of 
short-circuits on a 1,000-volt alternator, Ifound the surface of m 
dischargers had not been disturbed in the slightest degree. It 
will thus be seen that all available metals in these two groups are 
non-arcing. In searching for the non-arcing metals each test was 
made with two air-gaps and the E. M. F. at the time of the short- 
we was, with the exception of the test on magnesium, 1,000 
volts. 

Fig. 9 represents a double-pole lightning arrester made of 
non-arcing metal, and in connection with this paper will be readily 
‘indaratocd without further explanation. 


A TEN THOUSAND VOLT TRANSMISSION IN CALIFORNIA. 


Ir is reported from California that the San Antonio Light & 
Power Co., of Pomona, Cal., have closed a contract with the 
Westinghouse Electric & Mfg. Co. of Pittsburgh for a unique long- 
distance plant for electric light and power transmission. The 
power plant will be located, it is said, in the San Antonio cafion 
about 15 miles distant from Pomona. At this point is a fall of some 
425 feet with a minimum flow of water of about 1,300 cubic feet 
per minute, or s mAai 1,000 hydraulic horse power. This 
water-power will be somewhat expensive to develop as it is neces- 
sary to build a tunnel 1, 300 feet long through a spur of San Antonio 
peak which is practically of solid rock. 

From the lower end of this tunnel a steel pipe line from 2,000 
to 2,500 feet in 0 will be constructed to convey the water down 
the mountain to the power house. For transforming this power 
into mechanical motion, Pelton wheels provided with deflectin 
nozzle governors will be employed. These wheels will be connecte 
by means of an insulated coupling direct with the dynamos, no belts 
whatever being used in the plant. Special slow speed alternators 
will be installed, each machine having a capacity of 120 K. W. and 
driven at a speed of 660 r. p. m. Only two exciters will be util- 
ized for the entire plant, these being driven direct by small in- 
dependent Pelton wheels furnished with governors similar to those 
used on the large wheels driving the alternators. On account of 
the excessively high water pressure great precautions will be taken 
to provide suitable relief valves and cushions to take up the 
destructive water hammer effects should it ever become n 
to shut off the water. Under ordinary conditions, however, when 
it is desired to stop a dynamo, the nozzle will be deflected so that 
the stream passes clear of the wheel. The dynamos will generate 
their current at an electromotive force of about 1,000 volts. From 
the dynamos the current will be led to a switchboard of the high 
class marble panel type in general use by these manufacturers in 
their large installations. 

All the switchboard instruments used throughout the entire 
plant, which will be completely equipped in this particular, will be 
marble mounted. From the switchboard the current will be con- 
veyed to raising transformers which will increase the pressure to 
10,000 volts. The lines between the power house and the towns 
which it is proposed to illuminate will be built of naked, hard- 
drawn copper wire, supported on fluid insulators. There will be 
two principal sub-stations, the first located in Pomona, 15 miles 
by the line from the generating plant, and the second in San Ber- 
nardino, 80 miles by the wire from the station. In these sub-sta- 
tions the voltage will be reduced by means of transformers exactly 
similar to those used at the main generating power house to 1,000 
and 2,000 volts; the 1,000 volt system is intended to be used to feed 
the lights in Pomona and San Bernardino. From the Pomona sub- 
station 2,000 volt lines will probably be run to Ontario, Claremont 
and Lordsburg. From San Bernardino a 2,000 volt line will in all 
likelihood be run to Colton. In the sub-station regulators will be 
furnished, by means of which the sub-station attendant can 
regulate the voltage of the distributing circuits independently of 
the generating plant. To effect this the Stillwell regulator, manu- 
factured by the Westinghouse Co., will be used. All necessity for 
pressure wires upon the 10,000, 1,000 or 2,000 volt systems will be 
obviated by the use of an ingenious device known as the 
compensator, 

he voltage used upon the incandescent lamps fed by this 
system will be uniformly 100 volts. Several motors will probably 
be employed and they will be of the Westinghouse synchronous 


The insulators will probably be of the same pattern as those 
used upon the Frankfort-Lauffen installation with either double 
or triple oil receptacles. 
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The San Antonio Co. have 1 to their plant some twenty 
five or thirty thousand people located in a half dozen prosperous 
towns, and as gas and oil are exceedingly high, there is little doubt 
but that a large volume of business will be found Coal is also 
very expensive in Southern California so that a considerable power 
business can be reasonably expected. This company has also 
several other good water-powers located upon the stream which 
they will develop as the demand requires. 

aken all in all, this plant is by far the highest tension and 
longest distributing system ever attempted in this country and 
perhaps it might be said ever attempted commercially in the 
electrical business. 

The longest transmission plant for incandescent lighting pre- 
vious to this in America is the one at Portland, Oregon. The power 
there is located on the Willamette Falls, about 15 miles from the 
city. The machinery is of the same manufacture as that which 
will be used at Pomona. Current for several thousand incandes- 
cent lamps is generated at a pressure of 5,000 volts, and transmitted 
at that tension to the sub-station in Portland where the voltage is 
reduced to 1,000 for distribution. The switchboard and regula- 
tors used at Portland are identical with those that will be installed 
in the sub-stations at Pomona and San Bernardino. 

The dynamos in Portland are of the peculiar toothed armature 
form made by the Westinghouse Co. and similar ones will be 
employed at Pomona. Although the tension generated by the 
dynamos at Portland is exceedingly high, it is reported that only 
one armature coil has ever given out there in something like two 
years’ operation, and as a coil can be replaced in a few minutes, 
this is certainly not serious. 

All the machiney and devices used upon the San Antonio Co.’s 
plant will be furnished by the Westinghouse Co. which is a guar- 
antee for the successful operation of the system. The plant will 
be installed by the local company under the direct supervision of 
the manufacturers, and none but the very best material will be 
used in the work. This plant will form one of the most important 
achievements in electrical transmission and is destined to be fol- 
lowed by numerous similar distribution systems. 


College Notes. 


COLUMBIA COLLEGE. 


By the action of the faculty and trustees of Columbia College, 
charge of the instruction in electri- 
cal work since the special electrical course was established, has 
now been appointed Adjunct Professor of Electrical Engineering. 
The actual position remains the same, and the course is continued 
in the Engineering Department, with Prof. Trowbridge as its head. 


Personal. 


MR. R. McCarry, for many years at the head of the book- 
keeping department of The Electrical World, has severed his con- 
nection with that institution. He will now devote his attention 
to expert accounting for which his experience and fidelity give 
him superior qualifications. His familiarity with electrical mat- 
ters also recommends him strongly to electrical companies and 
7 N Mr. McCarthy has opened offices at 114 Nassau street, 

is city. 


Patent Notes. 


THE RIES REGULATING SOCKET. 


THE recent issue of patent No. 470,402, March 8, 1892 regulating 
socket holder for incandescent lamp, to Elias E. Ries and W. 8. 
Horry, and assigned to the Ries Electric Specialty Co., of Baltimore, 
covering some of the later features of their new regulating socket, 
enables us to place before our readers a detailed description of the 
socket that will show how the regulation of the light is effected, 
and how admirably the socket is adapted to the purpose for which it 
has been designed. The accompanying illustrations explain the 
construction of the socket. Fig. 1 is a sectional elevation, Fig. 2 
a side elevation with part of enclosing shell broken away, and 
Fig. 3 a diagram view showing the coil and circuit connections. 

As will be seen, the socket comprises a finely laminated iron 
ring A, wrapped at one operation with a cable, B, composed of a 
number of well-insulated copper wires, the ends of which are 
brought to a row of contact pins, O, arranged in the path of an 
arm, D, connected to the operating key, in such a manner that all 
of the wires of the cable are, by means of these pins, connected in 
series with each other and with the lamp. The coil thus formed is 
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mounted upon an insulating block H, contained within the enclos- 
ing shell, to which block are likewise secured the lamp-holding 
contacts, the operating key and the binding screws L M to which 
the leading-in wires are attached. 

The amount of counter E. M. F. force generated by this 
socket varies according to the position of the operating key and its 
arm. The coil is so arranged that when the arm p' is removed 
from its open-circuit position at the extreme right and rests upon 
contact No. 7, Fig. 8, all of the winding B isin circuit with the 
lamp. In this position the counter E. M. F. generated by the 
coil is greatest, so that only a small portion of the applied E. M. F., 
sufficient to just render the lamp filament visible in the dark, is 
permitted to pass to the lamp. As the arm p' is moved toward 
the left over the series of contact pins C, it cuts out successive 
sections of the winding B, thereby reducing the length of wire 
subjected to the inductive action of the core A, and correspond- 
ingly increasing the amount of light given by the lamp, until 
when the arm finally rests upon contact No. 1, practically all of 
the coil sections are cut out and the lamp burns at its greatest 
brilliancy. In some cases the coil is arranged to generate a counter 
E. M. F. that is nominally almost equal to and balances the direct 
E. M. F.; in which case the light is extinguished without the neces- 
sity of opening the circuit in which it is p . This latter arrange- 
ment practically introduces a new system of electric lighting in 


Figs. 1, 2 AND 3.—THE Ries REGULATING SOCKET. 


which the lamp filament is at all times subjected to two opposing 
electromotive forces, one being variable with respect to the other, 
the light 5 being due to the difference of potential between 
the two electromotive forces as determined by the position of the 
operating key of the socket. 

The construction of the socket is such that it will take lamps 
of any voltage up to the normal voltage of the supply circuit, or 
of any candle power up to its rated capacity, and at the same time 
regulate the brilliancy of the lamp from a fraction of a single 
candle power up to the full capacity of the lamp, the current not 
used in the production of light being returned to the circuit, 
instead of being wasted in the development of heat as occurs when 
resistances are used for controlling the flow of current to the 
lamp or other translating device. 

The patent just issued relates more particularly to the peculiar 
winding employed, and is in the nature of an improvement upon 
certain generic inventions of Mr. Elias E. Ries, for which patent 
applications are pending, and relating to the same subject. A 
number of modifications are described involving the use of special 
methods of construction. 


A DEPREZ-CARPENTIER PATENT ON ALTERNATE CURRENT 
DISTRIBUTION. 


On March 15, 1892, a patent was issued to Marcel Deprez, as 
assignee of himself and Jules Carpentier, of Paris, for Improve- 
ments in Transmission of Electrical Energy. The claims of this 
patent are of the broadest possible character, and cover in terms 
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every method of electrical distribution for electric lighting and 
power now in practical use in which alternating currents and 
transformers are employed in any way. The patent has four 
claims, but the nature and scope of the pateni are perhaps suffi- 
ciently set forth in the fourth claim, which reads as follows : 

„The improvement in the art of transmitting electrical energy to and utilig- 
ing it at a distance from its source, which consists in generating maintained 
and practically uniform alternating currents of high tension at one station, and 
sending the same over a line of conductors to another station, generating main- 
tained and practically uniform aiternating currents of lower tension at the 
second station by the inductive influence of the high-tension currents, and con- 
verting these maintained low-tension alternating currents into other forms uf 
energy, such as heat, light, etc., substantially as described.” 


The issue of this patent is the result of a decision rendered by 
Commissioner Mitchell on July 31, 1891, in reference to an inter- 
ference which had been pending for some years between the 
applications of Deprez and Carpentier, Alexander Bernstein and 
Rudolph M. Hunter, and the well-known Westinghouse patent 
of Gaulard & Gibbs. Deprez and Carpentier relied for their date 
upon a disclosure of their invention contained in a French patent 
(No. 142,140 of April 5, 1881), and the decision of Commissioner 
Mitchell was to the effect that if their invention, when limited to 
what was set forth in the French patent, contained any subject- 
matter patentable over the prior art, their right to a patent could 
be in no way affected by the patent subsequently issued to Gaulard 
& Gibbs. Presumably, therefore, the examiners of the Patent 
Office have reached the conclusion thatthe subject-matter of the 
present patent contains nothing not disclosed in the French patent 
of April 5, 1881, and that there was nothing known in the art at 
that date anticipating the claims. 

In our issue of September 30, 1891 (Vol. XII, p. 386), we referred 
to a patent which had just been granted to R. M. Hunter for the 
method of transmitting electric energy, consisting in generating by 
induction currents of low intensity, converting them by induc- 
tion into currents of high intensity, transmitting these over a line 
to a distant point, and reconverting them by induction into cur- 
rents of low intensity. It will be observed that this patent of 
Hunter does not cover the method of alternating distribution in 
ordinary use, but only a particular special application of it, 
which has been made with success at the fort Exhibition 
and elsewhere, in the transmission of power to a distance. The 
present patent covers much broader ground than this, inasmuch 
as it specifically embraces the generation of high tension currents 
by any means whatever, whether direct, as is now done in the 
alternating lighting systems, or by means of a step-up transformer 
as used in power transmission. 

It will be a matter of much speculation in electrical circles as 
to what view the courts are likely to take of this patent. The 
apparatus shown and described by Deprez and Carpentier com- 
prises, at the 5 end, an ordinary Page induction -· coil 
actuated by a battery and a vibrating electromagnetic circuit 
breaker, while the apparatus at the receiving end consists of a 
similar induction coil with its connections reversed, and having 
in its thick-wire circuit a piece of incandescent platinum wire, 
being the organization described in the French patent. It scarcely 
needs to be said that such an apparatus does not possess the 
slightest practical utility for any commercial purpose to-day ex- 
cept, possibly, as a gas-lighter. Under the provisions of our 

tent law, this patent, in any event, must expire at the end of 
ourteen years from the date of the French patent, which will be 
on April 5, 1895. Wenote another somewhat singular circum- 
stance in connection with this patent. The United States statute 
3 that no patent can be granted for an invention which 
as been more than two years in public use. The first electric 
lighting plant on the alternating system put in commercial opera- 
tion in this country was that of the Westinghouse Company in 
Buffalo, which to the best of our recollection started on the 30th 
of November, 1886. The application for the patent of Deprez and 
55 was filed November 27, 1888, thus narrowly missing, 
by three days, being barred by the statutory limitation relating to 
public use. Another interesting point arises in connection with 
the French patent of Maiche for a system of telegraphy, dated 
September 15, 1880, some six months prior to Deprez and Carpen- 
tier’s French patent, relied on as the date of their invention, in 
which precisely the same combination of circuits and apparatus 
is applied to telegraphic purposes, being adapted thereto by the 
addition of a key in the primary circuit at the transmitting station, 
by which the continuous series of vibrations is broken up into 
dots and dashes for Morse transmission. The anticipatory effect 
of Maiche’s patent is apparently avoided in the Deprez claim, by 
the insertion of the qualifying words ‘‘maintained and practi- 
cally uniform alternating currents,” but whether this qualifica- 
tion will suffice to make the claim tenable remains to be seen. 

It is understood that this patent is owned by a powerful syndi- 
cate of European capitalists, and if this isreally the case, further 
eee developments may doubtless be looked for at no dis- 
tant date. 


Mr. FREDERIC NICHOLLS, of Toronto, delivered an address 
before the Architectural Guild of that city, last week, on Interior 
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Legal Notes. 


SUING UNDER THE HENRY RAILWAY PATENTS. 


A BILL of complaint has been entered in the United States Court 
for the Northern District of New York seeking to enjoin the oper- 
ation of the Troy and Lansingburg Electric Road and recover 
damages from that company and its officers for infringement of 

tents 345,845 and 424,298 granted to John C. Henry. The patents 
in controversy cover the entire trolley system exclusive of motors 
and dynamos. Knight Brothers, of Temple Court, this city, are 
solicitors for the plaintiff. 

In patent 424,298, claim 1 refers to thes wire construction 
where the trolley wires are supported over the street by insulators 
and span wires to poles at the sides of.the street. Claims 6 and 8 
cover the overhead trolley wires supported by suspension from 
transverse guy wires and atrolley held by spring pressure against 
the sides and bottom of the trolley wire. 

In patent 845,845 claim 4 refers to the electrical distribution 
wherein separate wires are used over each track, they being coupled 
together electrically and supplied from the same source. Claim 5 
covers the combination of insulated feed wires connected at inter- 
vals to the suspended trolley wires. Claim 10 covers all forms of 
insulators having openings or passageways for the trolley through 
them. Claims 14 and 15 relate to the curve construction where the 
trolley wires are arranged to describe the curve of the track and 
are held there by guy wires from their top or side to poles at the 
side of street. 


“THE GENERAL ELECTRIC CO.“ 


THE above name appears to have been selected for the Edison- 
Thomson-Houston consolidation, as intimated some weeks ago in 
THE ELECTRICAL ENGINEER; and a bill has been introduced in the 
New York Legislature incorporating the new company, with 
special privileges and powers. If a liberal charter is not granted, 
the company will go to New Jersey for incorporation. 


Letters to the Editor. 


THE WESTON VOLTMETER. 


THE remarks of Mr. Evershed, quoted by you on page 291 of 
THE ELECTRICAL ENGINEER of March 16, in reference to Mr. 
Weston’s instruments, ought not to pass without comment. He 
says that they are only d'Arsonval galvanometers, in which the 
current is led in by the phosphor bronze hair-springs which also 
act as the controlling force.” The feature of a skeleton coil 
traversed by the current, delicately suspended in a strong perma- 
nent magnetic field, is common, it is true, not only to the Weston 
and d’Arsonval 1 but to the syphon recorder of 
Thomson as well. But the d'Arsonval galvanometer, like the 
Thomson mirror, strictly speaking, is adapted only to measure- 
ments by zero methods, its deflections not being proportional to 
the values of the current . a very limited range. I 
conceive that the merit of . Weston’s apparatus, consists, 
among other things, in so modifying the relation of the field to the 
moving coil, that the action is propornonal through a large 
range, thus adapting the principle of Thomson’s coil to the require- 
ments of an accurate direct-reading instrument, 


L. POPE. 
Marcu 18, 1892. 


WHAT AN ELECTRICAL ENGINEER SHOULD BE. 


IN THE ELECTRICAL ENGINEER of February 18, Prof. Francis B. 
Crocker briefly discusses the question as to whether an electrical 
engineer should be chiefly mechanical or chiefly electrical; and 
his opinion is that the electrical engineer must be an electrical 
specialist and that mechanical engineering, though a necessary 
part of his preparation, is nevertheless merely incidental. 

Ido not hesitate to say that there are a good many electrical 
engineers who will take exceptions to this view. I have a wide 
acquaintance with electrical engineers in this country, and this 
acquaintance teaches me that the most successful electrical engi- 
neers are those who are the best equipped in mechanical engi- 
neering. As I look at it there is a wide difference between the 
electrician and the electrical engineer. The former is the man 
who is interested in experimental work, in the advance of the 
science of electricity, in the design of apparatus, etc., while the 
latter is the man who is interested in the operation of apparatus, 
ia its installation, in its practical, commercial use or development. 
A manmay be a perfectly good electrical engineer, one who could 
handle great equipments successfully, and yet may fail as an 
electrician utterly. I could easily mention cases. And on the 
other hand, a man may be a brilliant electrician, one whose 
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laboratory work excites admiration, and yet be a complete failure 
in what an electrical engineer would call field work.” 

Prof. Crocker rather discussed what electrical engineers are, 
I think, than what they should be. Although I do not go so far 
as to say that an electrical engineer should be ‘‘ nine-tenths me- 
chanical and one-tenth electrical,” yet most electrical engineers 
will, I think, agree that this view is nearer true than the opposite 
one. Perhaps it might be still nearer true to say that he should 
be ten-tenths electrical and ten-tenths mechanical. 

With regard to electricians the case is different, though here 
also, I believe, a man must be largely mechanical to be successful. 
I heard Prof. Elihu Thomson say once, when speaking of a good 
draughtsman, who was an unsuccessful electrical apparatus de- 
signer, that the man ‘‘did not seem to see the current going 
through those secondaries.” Unquestionably, a man should be 
more an electrical than mechanical to be a successful electrician. 
But if any one will search through the laboratories and electrical 
factories of the country he will find that the most successful elec- 
tricians are the men who have had a thorough mechanical training. 
And in my opinion, the one great reason why the Crocker- 
Wheeler motor, for instance, has taken its present high position 
in the market, is because its mechanical details have been worked 
out with such care and ability. f 

OTIS K. STUART. 


PHILADELPHIA. 


TRANSMISSION AT ONE MILLION VOLTS. 


IN you issue of March 9, under the heading, ‘‘ Transmission at 
One Million Volts,” appears an article which sounds absurdly 
funny. The writer informs us that it is customary in central arc 
lighting stations to connect constant current machines in series’ 

ow since this practice is followed to a limited extent, Mr. Dorman 
pro , and sees no obstacle in the way of carrying it to an 
unlimited extent. 

I have had considerable experience with constant current ma- 
chines, and have always found, that a machine had to be very 
carefully insulated to stand a strain of from 8,000 to 4,000 volts. 

Now Mr. Dorman has carefully informed us how to insulate 
the conductors on the line for a pressure of 1,000,000 volts or even, 
as he says, 2,000,000 or 8,000,000 volts (the feasibility of which I 
question). But after srauni his intention of describing his gen- 
erating machinery, he simply says that he uses constant current 
machines, neglecting to us anything about the insulation of 
dynamo or motor. 

Surely this is a question of vital importance, and I would be 
r glad if Mr. Dorman would give us a little more information 
in detail of a dynamo which would stand the voltage of which he 


speaks. 
CHAS. N. PEAKE. 
LYNN, Mass. 


A NEW FORMULA. 


In view of the Thomson-Houston-Edison consolidation, and in 
view of the proposed consolidation of the Edison Association with 
the National Electric Light Association, it has occurred to me 
that the latter should have a 8 to replace the old one of 
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Society and Club Notes. 


NEW YORK ELECTRIC CLUB. 


Tue following important circular has been sent to all the ac- 
tive and associate members of the New York Electric club. It 


is to be hoped and expected that the members will respond 


promptly and unanimously to this appeal. We happen to know 
that the past and present management of the club, with a few of 
its friends, have done all that is possible to meet the contin- 
gency when it has arisen in critical shape, but no board can be 
exected to assume and meet such burdens indefinitely. Itis a 
question for the membership and for the membership alone. 


The Board of Mavagers have for some time past had under consideration the 
finances of the club. They have found that the income is insufficient to meet 
current liabilities. The club has been running behind upwards of $3,000 per 
year ; which is mainly due to the expenseof running the café, and to lack of 
support by the members. 

In order to bring the expenses within the income of the club, the Board of 
Managers, at a recent meeting, decided to close the café temporarily, aud to 
run the bar, billiard-room and sleeping-rooms of the club on a strictly cash 
basis. The expense of running the club under these conditions will, it is believed, 
be within the income. It now remains to provide for the indebtedness previously 
incurred, amounting to $8,t00 exclusive of the bonded debt. 

To proyide for the current debt the Board of Managers, at its meeting, 
March 17, passed a resolution to assess the members Of the club as follows: 


March 23, 18992. ] 


To meet the present demand it wijl be necessary that a check from each 
member be received by the Treasurer not later than Thursday, March 31, 1892, 
and it is hoped that every member, active and associate, will recognize the im- 
portance of prompt attention to this request; inasmuch as the continuance of 
the club and the retention of its club house depend upon the prompt collection 
of this assessment. l 
If the requisite response be given to this assessment it is believed that the 
club has before it a prosperous future. 
By order of the rd of Managers. 
SAMUEL IXSULL, 
President. 
Gro. M. Pur 


STEPHEN L. COLES, 
Secretary. 


NEW YORK ELECTRICAL SOCIETY. 


THE next regular meeting of this society will be held in Prof. 
Chandler's lecture-room at Columbia College on Friday, March 25. 
at 8 p. m. Prof. F. B. Crocker will deliver a lecture on Elec- 
trical Measuring Instruments,“ in which be will demonstrate the 
principles of construction of the most important instruments for 
the measurement of continuous and alternating currents, and 
will illustrate their use in actual practice by the aid of the large 
collection of instruments belonging to Columbia College. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. 


AT the meeting of Council, held March 15, the following 
gentlemen were elected to associate membership : 


Aldrich, William S., associate in mechanical engineering in the 
department of electrical engineering, Johns Hopkins Univer- 
sity, Baltimore, Md. 

Blakeney, W. H., firm of Blakeney & Reume, mechanical and 
electrical engineers, 33 Bath street, Glasgow, Scotland. 

Carroll, Dwight F.. instructor in electrical engineering, Lehigh 
University, South Bethlehem, Pa. 

Lenz. Charles Otto, draughtsman (electrical), Edison General 
Electric Co., box 3,067, New York City. 

Martin, A. J., general superintendent, West End Electric Com- 
pany, 1310 N. 29th street, Philadelphia, Pa. 

Perot, L. Knowles, consulting electrical engineer, 308 Walnut 
street, Philadelphia, Pa. 

Sachs, Joseph, electrician, the American Engineering Company, 


109 World Building; residence, 1839 Lexington avenue, New 


York City. 
Weasels, Edward J.. New York agent, the Short Electric Railway 
Company, 121 World Building, New York City. 

The annual meeting for the election of officers, the reception 
of yearly reports and the transaction of business will be held at 
the headquarters of the Institute; in New York City, on Tuesday, 
May 17, followed by a dinner in the 3 

he general meeting for the reading and discussion of profes- 
sional papers will be held at Chicagoon Monday and Tuesday, the 
6th and 7th of June. The programme of papers is now in pre- 
aoe and full particulars will be given out as soon as pos- 
sible. 


POLYTECHNIC SECTION, AMERICAN INSTITUTE—MR. SCHIEREN 
ON LEATHER BELTING. 


At the meeting of the Polytechnic Section of the American 
Institute of New York, on Thursday evening, March 17, Mr. Chas. 
A. Schieren read a paper on the “ Art of Tanning Leather and 
Making Belting.” He showed in the lecture the various pro- 
cesses ee which a hide passes in the tannery, which were 
all beautifully illustrated by lantern slides. The various depart- 
ments through which the hide passes in the tannery, the ma- 
chinery used for manipulating the leather, as well as the grind- 
ing and leaching of the bark, were illustrated and thrown on a 
large canvas by lantern slides. This made thelecture doubly in- 
teresting because the audience could get a clearer idea of the 
manipulation of leather in the tannery. 

In the making of belting Mr. Schieren showed a hide of leather 
from which were taken four pieces of equal length and width; 
they had been submitted to a test oe werful testing machine 
of the Fairbanks Scale Co., of New York. These pieces were all 
eighteen inches long, and two inches wide, and were numbered. 
Number three, being cut from the lower part of the centre, broke 
at 2,490 pounds strain, which would give the piece a transverse 
strength of 14,940 pounds per square foot. Number four, cut 
from the upper part of the centre of the hide, broke at 2,000 
pounds. Number five, cut from the lower part of a shoulder 
piece, broke at 1,890 pounds. Number six, cut from the upper 
part of a shoulder, broke at 1,130 pounds. 

The lecturer explained that very many belts were sold and 
offered in the market which were made from one piece of centre 
on one side, and a piece of shoulder on the other side. He clearly 

roved that such belts were defective because of the shoulder 
ing so much more liable to stretch, and not being able to with- 
stand the strain of a centre piece by at least forty-three per cent. 
it would be a serious mistake to put the two pieces together for 
transmission of power, on account of the unequal tension, A 
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belt would be superior if two shoulders were used, or two centre 
pieces, separately. He claimed that a belt made from two cen- 
tres could withstand a transverse strain of nearly 26,940 pounds to 
the square foot, whereas, a belt made from shoulders would 
hardly stand 15,120 pounds strain, and such belts would not be 
reliable, especially on dynamos, or swift running machinery, in 
pe for almost any drive where a belt is subjected to severe 
rain. T 


PROF. A. G. BELL AND THE ELECTRICAL ENGINEERS. 


As president of the American Institute of Electrical Engineers, 
Prof. Alex. Graham Bell has promised to deliver a lecture before 
that body some time in April—probably the 19th. It is understood 
that his subject will be Radiophony,” a theme full of interest, 
and one that, as far as we are aware, has never been brought before 
a New York audience. It is expected that the lecture will be 
delivered at Columbia College, and that, as usual, on these special 
occasions, ladies will be present. In view of the large attendance 
at these gatherings. admission will be by card. Due announce- 
ment as to details will be given later on. 


CHICAGO ELECTRIC CLUB. 


THe CRHICACO ELECTRIC CLUB have arranged for a series of 
pers on subjects connected with the electric railway, as fol- 
ows: 
March 21. One Motor for Car Equipment. 
Two Motors for Car Equipment. 
March 28. The Gearless Motor. 
The Single Reduction Motor. 
4. Debate, Resolved, We Should Have the Trolley 
System in Chicago.” 


April 


OHIO GAS-LIGHT ASSOCIATION. 


THE OHIO Gas-LIGHT ASSOCIATION, 150 members present, have 
endorsed the action of Eastern gas associations in resolving to 
use their influence to prevent the five-million-dollar Government 
loan to the World’s Fair unless the World’s Fair Commission deals 
more fairly with the gas people. 

They claim that the commission has set apart a million and a 
half dollars to make an electric light display and not a dollar for 
a gas-light exhibit. Worse than this, the location of the Gas- 
eu Building, built at private expense, isin an out-of-the-way 
p ace. 


SOUTHEASTERN TARIFF ASSOCIATION. 


AT the meeting last week of the S. E. T. A. in Washington, 
the following resolutions relating to electrical work were 
adopted : 

Resolved: That the basis rates of electric light and power houses in first- 
clasa cities be 1 per cent.. and in other cities remain as they are. 

Resolved : That the Executive Committee shall insist on perfect insulation 
of Perrie wires, and that an extra charge be made where wires are not in 
conduits. 

Resolved: That the Executive Committee co-operate with the Atlanta Fire 
De ment in its present system of inspecting buildings, and if necessary, ap- 
point an electrical expert whose salary shall not exceed $100 a month. 


Obituary. 


C. J. VAN DEPOELE. 


CHARLES J. VAN DEPORLE, one of the first to adapt electricit 
to the work of mining and electric railroading, died on March 18. 
at Lynn, Mass. He was forty-six years old. 

r. Van Depoele was born in Belgium, and at an early age 
displayed great interest in machinery and in electrical matters, 
but his parents discouraged his investigations in this line and 
apprenticed him to the cabinet-making trade. Going to Detroit 
in 1869, he began the manufacture of art furniture, and from that 
time on for several years he spent all of his leisure and much of 
his revenue from the furniture business in electrical experiments. 
In 1877 he built an electrical laboratory, and there constructed 
several large dynamos, with which exhibitions were given. In 
1878 he lit up Forepaugh’s circus, and after that Recreation Park 
was illuminated nightly for the benefit of the baseball enthusiasts. 
A great hobby of his was the propulsion of cars by electricity, in 
which his first experiments were made in 1882. His first com- 
mercial road was equipped in 1885 at South Bend, Ind. He had 
also a great interest in telpherage. In the spring of 1888 the Van 
Depoele Company sold out tothe Thomson- Houston Electric Com- 
pany of Boston, whose service Mr. Van Depoele thereupon entered 
as electrician of the railway department. A fine portrait of Mr. 
Van Depoele and full biographical sketch of him will be found in 
THE ELECTRICAL ENGINEER of June 25, 1890. 
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TRADE NOTES AND NOVELTIES 


AND MECHANICAL DEPARTMENT. 


The feeling of readers toward a paper determines the 
action of the advertisers in it. 


QUEEN & CO. 


Ir is not often that electrical companies announce“ bargain 
days” or annual spring sales but an interesting circular just re- 
ceived would indicate that Queen & Co. have decided that old 
stock is worse than none, and the way they have cut the prices of 
some ammeters and voltmeters is something heretofore unknown 
in the instrument business. This startling reduction of course 
does not apply to any of their regular stock, but they happen to 
have on hand a good many Ayrton & Perry spring ammeters and 
voltmeters which do not find so ready a sale now as formerly, for 
obvious reasons explained in the circular from which we quote: 

„When these ammeters and voltmeters were first placed on 
the market some five years ago, they were without doubt the best 
instruments made for both experimental and practical measure- 
ments. Their points of excellence were and still are portability, 
absence of permanent magnets; 5 and direct reading 
proportional scales. As a co uence we have supplied them to 
most of the large manufacturing companies, to many central 
stations, and to the principal college laboratories. Recently we 
have engaged extensively in the manufacture of ammeters and 
voltmeters for all purposes, and find that for exact work we can 
produce instruments of greater accuracy. and for station use of 
equal accuracy at a less cost than the Ayrton and Perry type. 

„We have decided, in consequence, to insure a prompt disposal 
of the instruments of this make still on our shelves, and have re- 
duced their prices fifty per cent. from last year. This reduction is 
made without regard to cost, and it is a rare rd pete! to obtain 
a good ammeter or voltmeter for experimental or every-day use, 
at a marvelously low figure.” 

Everybody is familiar with this type of instrument and those 
wishing to take advantage of an exceptional Opportunity should 
send to Queen & Co. for a copy of circular No. 275. 


THOMSON-HOUSTON ELECTRIC ELEVATORS. 


ALTHOUGH the use of electricity as a motive power for freight 
and passenger elevators is of comparatively recent date, the 
Thomson-Houston Motor Company has devoted much time and 
thought to the perfection of apparatus for this purpose. 

The first cost of an electric elevator installation is very much 
in its favor, as the electric motor takes the place of the steam 
plant. The cost of current for the motor is no more than the cost 
of coal for the steam plant, and with the use of the electric cur- 
rent come none of the disagreeable features—heat, dust, ashes, 
etc.—which are necessary attendants upon the use of coal. With 


the hydraulic elevator as much water is required to lift one per- 
son as for a full load, while with the electric elevator the power 
used is in direct proportion to the weight being raised. 


Fic. 1.—THOMSON-HOUSTON REVERSIBLE ELEVATOR MOTOR. 


The Thomeon-Houston apparatus can be easily applied to steam 
and hydraulic elevators already installed. Where elevators are 
operated by counter-shaft and belt machines, such as are in gen- 
eral use for freight work, a reversible elevator motor is attached 
by gears directly to the machines, as shown in Fig. 1, and the elec- 
tric switch and rheostat connected to present hand-operating 
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cables, the motor starting, stopping and reversing simultaneously 
with the car, thus using power only when the car is in motion, 
and then using dnly sufficient power to lift the actual load in the 
car. 
For a steam pump operating an hydraulic elevator an electric 
pump of like capacity is substituted, which runs only when pres- 


Fia. 2.—THOMSON-HOUSTON MULTIPOLAR ELEVATOR MOTOR. 


sure is lowered by the upward movement of the car, and is auto- 
matically stopped when pressure reaches the maximum. Instead 
of operating by city pressure, an electric pump can be installed to 
force the water directly into the hydraulic cylinder, or for supply- 
ing a pressure or roof tank, from which the elevator is operated. 

The illustration, Fig. 2, shows the type of large Thomson- 
Houston motor, especially adapted to elevator work. It is of the 
multipolar type, having four poles and a Gramme ring armature. 
This construction renders possible a very slow speed and a very 
large output for the size of the machine. The one shown is of 
110 h. p., and runs at a speed of only 700 revolutions. The com- 
mutator has a large number of segments. and the current is col- 
lected by four sets of carbon brushes which bear radially upon the 
commutator. The machine is equipped with self-oiling bearings, 
and in general design is the same as the Thomson-Houston multi- 
polar generator, which is now being so extensively used and which 
is giving such general satisfaction in railway power stations. 


THE TORONTO AND MIMICO ELECTRIC RAILWAY. 


THE RELIANCE ELECTRIC MANUFACTURING COMPANY, of 
Waterford, Ont., who are building the Rae system in Canada 
have secured the contract for the equipment of the Toronto and 
Mimico Electric Railway. This road will start from the terminus 
of the Toronto City Railway Company’s lines on Queen street and 
extend to the village of Mimico and eventually to Long Branch, 
a total distance of about seven miles. The road runs along the 
lake shore the entire distance. The Reliance Company have the 
contract for the entire equipment exclusive of track. The power 
stution will contain one Armington & Sims engine of the com- 
pound condensing type. 125 h. p.. and the Rae station electrical 
apparatus consisting of one 85 K. W. generator and necessary 
appliances. The motors for this road are of Mr. Rae’s latest de- 
sign of ones reduction motors, which are at present only built 
in Canada. 


THE CLARK ELECTRIC co. 


THE above company, of 192 Broadway, New York, have pub- 
lished a very interesting and artistic pamphlet on their system 
of arc lighting, which they characterize as the cheapest 
illumination in the world.” It is well illustrated with their appa- 
ratus, and details are given as to each feature. Several of the 
medals won by the system are shown, printed in bronze inks. 
Special reference is made to the Clark search light and Clark pro- 
jection arc light, both excellent pieces of mechanism. Of the 
latter we can speak in very strong praise, its use at the head- 
quarters of the Mechanical and Electrical Engineers having been 
most satisfactory. 


— 


— ow ee 
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THE “KNOWLES” ARC LAMP FOR ALL CIRCUITS. 


A PRACTICALLY perfect system of electric lighting should be 
of such a character that any desired kind of lamp, either arc or 
incandescent can be run from a single system of wiring, thus 
obviating the necessity and 55 of providing a separate system 
of conductors for each kind of lamp. At the present time by far the 
largest portion of all electric lighting is by means of the incan- 
descent lamp, and but few of the many installations of this 
character use any kind of light other than the incandescent. In a 
great many instances the best and most satisfactory lighting 
would be obtained by the use of a much more powerful light, such 
as the arc lamp. 

A practically perfect arc lamp for use on incandescent circuits 
should embody the following essential features; it shoul i be 
neat in appearance, compact and of light weight; dust and 
weather proof; well ventilated ; simple and accurate in construc- 
tion ; perfect in regulation ; noiselessin running ; non-differential 
in action (no pumping) and be perfectly insulated. It should also 
be capable of burning for at least ten hours with a single pair of 
carbons and without retrimming and it should be low in cost. 

The“ Knowles lamp is intended to fill all these e as 
nearly as it is possible to do so. The lamp is practically a universal 
lamp working equally well upon a constant current or constant 
potential circuit or alternating current circuit. It runs at any 
voltage and any current and is a radical departure in its con- 
struction from all existing ty pes of arc 18 

Its general construction may be seen in the accompanying illus- 
trations, Fig. 1, showing the lamp complete and ready for use 
and Fig. 2 showing the lamp with the case removed so that the 
working mechanism may be seen. 

Its length is 40 inches over all and its weight, 20 pounds. It is 
neat in appearance and compact in construction. There is no 

rojecting horn on the top of the lamp and no projecting globe- 
holding tube on the bottom and no unsightly projecting binding 
posts. Itisso designed that it may be hung close up to the 
ceiling of a room and its length is such, that, even in a low- 
studded room, it will be clear of the heads of persons passing 
beneath it, thus obviating the necessity for making holes in the 
ceiling so that it can be hung high enough up to be out of the 
way. Its feed movement is very simple and accurate in con- 


struction and operation and not liable to get out of order. The 
p case is 


ust and weather poof and can easily be removed 
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Fics, 1 AND 2.—THE ‘‘ KNOWLES” ARC LAMP. 


while the lamp is in operation, and the lamp is ventilated in such 
a manner that any heat generated in the magnet coils is rapidly 
carried away and dissipated. The dust and weather proof 
character of the lamp enables it to be used out of doors without 
the necessity of its being covered by a protecting; hood or canopy, 
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There are only two pieces of insulation in the lamp and these are 
of a material which is non-combustible and not affected by 
moisture. | 

The lamp is non-differential in its character, its feed being 
positive in its action, and free from all pumping or jiggling. The 
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Fic. 8.—TaeE ‘“‘ KNOWLES” ARC LAMP. 


lamp operates normally at about 50 volts pressure and at a current 

of from 64 to 7 amperes. It will run two in series on a 110-volt 

circuit, or as many in series of any circuit as the circuit pressure 
is a multiple of 50 volts. The lamp will run on any desired cur- 
rent from 5 to 10 amperes and when once adjusted needs no alter- 
on of adjustment for any variation of current between these 
imits. 

The lamp when trimmed with a proper size and kind of carbon 
will burn at a current of from 64g to 7 amperes and at 50 volts 
pressure for about 12 hours thus making it a practical all-night 
single-carbon lamp. The lamp is noiseless in running, and gives 
a pure white steady light with no flickering, hissing or sputter- 
ing, resembling closely in appearance a very large incandescent 


amp. 

Ng. 3 shows the manner of connecting and arranging the 
lamps when two are run in series upon a 110. volt circuit, the 
diagram is the same for other combinations of lamps, as, for ex- 
ample, when four run in series upon a 220. volt circuit or 10 in 
series upon a 500-volt circuit merely substituting the required 
number of lamps for the two shown. 

The lamp is provided with a ceiling hanger-board when used 
indoors and with a substitute resistance equal to that of the lam 
when more than two are run in series upon a constant potenti 
circuit and with an automatic cut-out when run in series upon a 
constant current circuit. 

This lamp was invented and patented by Edward R. Knowles, 
chief electrician of the Schuyler Electric Company, of Middle- 
town, and has been adopted by the Thomson-Houston Electric 
Company, for all their offices, 


E. W. WILSON & CO. 


Messrs. E. W. WILSON & Co. have just opened offices at No. 
96 Broadway, where they propose to carry on a general banking 
business, 8 the purchase and sale of all securities dealt in 
on the New York Stock Exchange. The members of the firm are 
Mr. Edward W. Wilson and Mr. Archd. A. Watson. Mr. Wilson 
has been actively engaged in the electrical line, handling the 
securities of electric lighting and kindred companies, ially 
those associated with Thomson-Houston interests. Mr. Watson 
was formerly for five years of the firm of Watson Bros., now dis- 
solved. He is a member of the New York Stock Exchange and 
represents the interests of the house on the floor of that institution. 
They will make a special feature of the handling of investment 
securities and the purchase and sale of the controlling interest of 
the stocks of electric lighting and street railroad companies’ prop- 
1 „ has already scored some considerable successes 
in this field. 
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ANNUAL MEETING OF THE BRUSH ELECTRIC CO. 


THE annual meeting of the Brush Electric Company was held 
at the office of the company on March 15. The following direct- 
ors for the ensuing year were elected: S. A. Barton, Boston; J. S. 
Bartlett, Boston; Myron T. Herrick, Cleveland ; J. Potter, Cleve- 
land; C. A. Coffin. Boston ; William B. Bolton, Cleveland; S. M. 
Hamill, Cleveland. 

Immediately after the stockholders’ meeting the new board of 
directors met and elected the following officers: S A. Barton, 

resident, Boston; John S. Bartlett, first vice-president, Boston; 
8. A. Coffin, second vice-president, Boston; S. M. Hamill, secre- 
tary; L. B. Le Vake, assistant secretary; J. Potter, treasurer; A. H, 
Hough, assistant treasurer; William B. Bolton, general counsel ; 
J. B. Hughes, auditor; S. H. Short, general electrician ; F. A. 
Scheffler, superintendent; C. W. Phipps, assistant superintendent; 
S. M. Hamill. general manager—all of Cleveland. 
5 Committee — J. Potter, William B. Bolton, S. M. 

mill. 

Manufacturing Committee S. H. Short, F. A. Scheffler, S. M. 

Hamill. 


THE HOTEL BRIGHTON ISOLATED PLANT AT ATLANTIC CITY. 


Mr. FREDERICK HEMSLEY, the owner of the Hotel Brighton, 
has just completed extensive alterations and additions to this well- 
known house. As it has not been closed for over seven years this 
was the first opportunity that offered for the introduction of the 
electric light. 

After obtaining a number of proposals from the electric light 
companies for the equipment the owner decided to place the mat- 
ter in the bands of a consulting engineer, and Dr. W. A. Drys- 
dale, of Philadelphia, was selec and instructed to have the 
entire installation completed in time for the opening, a period of 
30 days. The time allowed was extremely Ihnitedf, as specifica- 
tions, plans, drawings, estimates and contracts, as well as the 
actual construction, had to be completed within this time. 

The hotel building was wired for 650 lights, in addition to some 
50 lights distributed in the help’s quarters, engine-room, etc., 
making in all some 700 lights. The highest class of construction 
was insisted upon throughout the entire installation; the majority 
of these lights were placed in rooms requiring one or two lamps, 
and all material had to be obtained outside of Atlantic City. 
There was very little delay in the prosecution of the work, owing 
to the complete arrangements made, and on the afternoon of the 
thirtieth day the entire installation, including steam plant and 
dynamos, was ready for operation and after satisfactory tests had 
been made was accepted for the ow ner by the consulting engineer. 

Much credit is due the contractors for the thoroughness of the 
work and the manner in which the spirit of the instructions of 
the consulting engineer were carried out. 

The United States Electric Lighting Co. were awarded the con- 
tract for the dynamos, wiring and electrical equipment, the 
Stearns Manufacturing Tom pany, of Erie, for the engines, the 
Horn, Brannen & Forsyth Manufacturing Company, of Philadel- 

hia, for the fixtures, and Mr. John F. Trachsel, of Philadelphia, 
or the piping. 


WASHINGTON, PA , ELECTRIC LIGHT AND POWER CO. 


WASHINGTON, PA., has been the scene of an electrical develop- 
ment worthy of a town twice its size. The plant of the Wash- 
ington Electric Light and Power Co. is now installed in a fine 
brick building 110 by 37 feet. 
nating dynamo of 1,300 lights; one Westinghouse alternating 
dynamo of 750 lighte, one of 500 lights, and a Westinghouse arc 
machine of 60 lights. There are also two United States generators 
of 80 h. p. The steam plant consists of one Ball engine of 60 h. p., 
one Taylor of 100 h. p., and three Westinghouse compound of 
100 h. p. each. Steam is furnished from three boilers of 360 h. p. 
total capacity, and one boiler of 60 h. p. not in use at present. 

The current for the Washington Electric Railway is supplied 
from this plant. The road has at present five cars with two 
motors of 20 h. p. each. Three miles of track are in use. Both 
companies are doing a good business, and find the demand in- 
creasing all the time. Mr. T. R. Branner, electrician, of Wash- 
ington, Pa., installed the whole plant, which is working admirably 

and is a credit to a live and progre: sive community. 


EDISON CENTRAL STATION LIGHTING. 


A MOST interesting and very tasteful pamphlet has been issued 
un “ Central Station Lighting” by the Edison General Electric 
Company. It embraxs arc as well as incandescent work, but is 
specially devoted to the latter, regarding which, and the three- 
wire system it gives a variety of most useful information. There 
are many fine cuts to illustrate the text. One important part 
of the pamphlet deals with the legal status of the lamp suits. The 
pamphlet is supplemented by a number of illustrations of Edison 
central stations, exterior and interior, and by a set of tables, 
units, etc. The pamphlet bears the imprint of Bartlett & Co., 
a faci that speaks for the high artistic quality of the work. 
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THE C. & C. MOTOR IN THE WEST. 


THE C. & C.” ELEOTRIC Motor Company have established a 
branch at Chicago, where they will occupy the large ground floor 
store at 201 Madison street, that city. The facilities for the con- 
venience of their customers noticed. in the New York house will 
be found duplicated in the Chicago establishment, where the 
company will carry in stock all sizes of the C. & C.” motors and 
dynamos; also parts of same for replacing worn or broken ma- 
chines Users of electric power located in the West are cordially 
invited to call. The intention in establishing this branch office is 
to extend the same privileges to purchasers in Chicago, both as 
respects prices and delivery of machines, that would be obtained 
by direct application at the company's factory in New York. 

Owing to an increasing demand for their motors from that sec- 
tion, the “C. & C.” Electric Motor Company have opened a 
branch establishment in Portland, Oregon. They are admirably 
located at 53 and 55 North Front street, where they will carry in 
stock all sizes and all parts of the “C. & C.” motors and dyna- 
mos. Parties located in that territory having business with the 
company will find the Portland branch a great convenience. 


NEW QUARTERS FOR THE POSTAL TELEGRAPH CO. 


THE Postal. TELEGRAPH Co. has leased property 70 by 100 at the 
corner of Murray street and Broadway from the Trinity Church 
estate, and will put up there a fine large office building. It will 
occupy part itself, and expects to have the best telegraphic head- 

uarters in the country, Work will begin on the new building 
this summer, 


A PROPOSED THIRTY-ONE MILE ELECTRIC ROAD. 


Mr. E. R. HOTSENPILLER, proprietor of the Park Hotel, Mag- 
netic Bath House and grounds etc., at Magnetic Springs, O., writes 
us that he has formed a project for an electric railway from 
Columbus, O., to Magnetic Springs, a distance of thirty-one miles. 
Articles of incorporation are now being filed with the secretary of 
atate, and it looks as though the road will be actively pushed. 


PROF. ROWLAND'S “ PERFECT SCREW.“ 


THE Baltimore American recently published a description of 
what is known as a ‘‘perfect screw,” made by Prof. Henry A. 
Rowland, of the Johns Hopkins University, for his wonderful 
dividing engines, with which he rules tens of thousands of lines 
to the inch, to make the “ gratings” enabling scientists to study 
accurately the spectrum of the sun, etc. ‘This new and perfect 
screw,” it says, ‘‘ which has been the subject of so much experi- 
ment by the great scientist, and whose improvements are the re- 
sult of the close study of certain unsatisfactory experiments, is of 
steel. The last one was of Bessemer steel, which it was thought, 
combined both the requisite softnesa and homogeneity. But fur 
the new one, Jessop’s tool steel, annealed at the factory, has been 
found to have the required fine grain and the softness, and to be 
far more perfectly homogeneous than those previously made. It 
was cut in the workshop of the physical laboratory of the Johns 
Hopkins, on an ordinary lathe, and thereafter ground with fine 
emery under water and oil maintained at a certain temperature 
for over three weeks.” Following the above paragraph is a 
lengthy article about the machine, said to be capable of ruling 
1,000,000 lines to the inch, and its uses for scientific pur ; 

The attention of Messrs. William Jessop & Sons, of New York, 
was called to this voluntary compliment and they wrote to Mr. 
William G. Wetherall, of Baltimore, who for many years has kept 
the Jessop steel on sale in his warehouse, and asked if he had sold 
to the Johns Hopkins University the steel above mentioned. 
This inquiry brought the following reply : 

BaLtimorv, December 29, 1891. 
Messrs. WX. Jessop & Sons, 
New YORK. 


Dear Sirs :— 

Your favor of the 28th inst. is to hand, and noted. We beg to say in reply 
that we sold the steel referred to in the newspaper article you enclosed (a bar 14 
R of your annealed steel, in August last, to the machinist who works for the 
Hopkins University. 

We are so accustomed to having your steel turn out satisfactorily that it 
occasioned no remark, as only the contrary would have surprised us. 

Wishing you the ‘‘ Compliments of the Season,” we remain, 


Very truly yours, 
W. G. WETHERALL” 
The factory of Messrs. Jessop and Sons, Limited, is in Sheffield, 
England, and was established in 1793. The principal depot in the 
United States is at 91 John street, New York, where a full stock 
of all sizes of Jessop’s best tool steel, annealed and unannealed, of 
superior quality, can always be found. Their depots and ware- 
houses are also widely distributed throughout the world. 


Messrs. SUTTON & STEELE, of Dallas, have brought out a new 
3 for arc and incandescent lighting. It is said to be one 
of the smallest and cheapest on the market, for its output. 


March 23, 1899.] 
THE IMPROVED EDISON 200 K. W. GENERATOR. 


THE elimination of objectionable features from electric light- 
ing and electric power apparatus, and the introduction of im- 
rovements is the present aim of all manufacturers of electrical 
evices. The accompanying illustration shows an Edison 200 kilo- 
watt generator of the latest form illustrating this. It is of the 
bi-polar type, with the general features of which every practical 
electrician is acquainted. 

The series field is built up of sections, wound on spools which 
are slipped over the cores and then properly connected up. 
Should a fault manifest itself, it can be located, and the spool in 
which it appears can be removed, repaired and replaced, or 
another substituted at once without-loss of time. Expenditure 
for repairs is thus reduced to a minimum. ; 

To adapt this generator to the demands of electric railway 
service, the field has been provided with a compound winding, 
easily adjusted to meet the necessary requirements by meansof a 
shunt coil, conveniently placed in the kboard of the keeper. 
The bearings being located close to the base frame, the centre of 
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THE IMPROVED EDISON 200 K. W. GENERATOR. 


vity of the armature is low and great stability is thus secured. 
lf-oiling bearings and carbon brushes contribute to diminish the 
necessary attention to a minimum. i 
A considerable number of these high capacity generators have 
already been installed by the Edison General Electric Company 
throughout the country, and the advantages they offer have n 
duly appreciated. 


MR. M. J. MARTINEZ. 


THIS gentleman has recently associated himself with the Geo. 
F. Blake Manufacturing Co., of 95 and 97 Liberty street, this 
city, where he will take charge of the Central and South Amer- 
ican export department. The company manufacture a large 
variety of pumping machinery for water-works, vacuum and 
boiler feed pumps, air and ammonia compressors, etc. Mr. Mar- 
tinez’s experience as a mechanical engineer together with his 
knowledge of the needs of export customers will make him a 
valuable acquisition to company. 
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NEW ENGLAND NOTES. 


THE BRADBURY STONE STORAGE BATTERY COMPANY, of Lowell, 
are making quite a success of their storage battery, andare in re- 
ceipt of many of the warmest kind of coatimoniale regarding its 
work. The car which they equipped with their batteries in Sioux 
City, continues to give the best of satisfaction, and thestreet railway 
company are anxious to have another car equipped. They are at 
present making arrangements to increase their facilities for the 
manufacture of storage batteries, and are compiling a very in- 
teresting catalogue descriptive of the battery and containing a 
large number of testimonials from their customers. There is a 
good opportunity for an enterprising motor or car company to 
co-operate with the Bradbury Stone Company, in the line of 
pushing storage batteries for street car work. 


THE ELECTRIC HEAT ALARM COMPANY, of Boston, have just 
issued a neat little pamphlet descriptive of their system of protect- 
ing bearings from getting overheated. Their system, as already 
described in our columns, consists of a small cap containing mer- 
cury which is inserted in the cover of the bearings. Should the 
bearing get hot, the mercury expands and by making electrical 
contact with an alarm bell, which may be situated in any con- 
venient place, at once warns the attendant engineer of the 
danger, when steps can at once be taken to prevent any damage. 
The pamphlet is well got up, and should be very interesting to 
all in charge of machinery of any kind. 


THE JOHN BECKER MANUFACTURING Company, of Fitchburg, 
„ have now got thoroughly installed in their new factory, 
into which they recently moved from Boston. The machinery is 
now all set up. and Mr. Becker reports that they have already 
shipped from Fitchburg several of their well-known milling ma- 
chines. These machines are of special design with a very high 
rotary speed, and are well adapted for kinds of electrical 
work. This company are also large founders of brass and bronze 
name plates and have a large trade with most of the electrical 
manufacturing companies. 


THE MATHER ELECTRIC COMPANY and the Perkins Electric 
Lamp Company have recently moved into their new and handsome 
Offices on the top floor of 116 Bedford street, Boston, the building 
in which they have been located for the past two years. Their 
offices extend over the whole floor and are replete with every 
comfo.t and convenience to accommodate their largely increas- 
ing business. Among other features they have an excellent 
draughting-room, well lighted from a skylight in the top of the 
building, and will be able to attend to many inquiries and business 
matters that have hitherto been referred to Manchester. 


THE HOLTZER.CaBoT ELECTRIC COMPANY, of Boston, have just 
issued a neat little pamphlet relating to the H. C. automatic mo- 
tore, fan outfits, generators, plating machines and motor gene- 
rators. This.company have attained an enviable reputation on the 


quality of their varied manufactures, and in going into this heavier 


class of work, have adopted all that is best in motor practice, and 
have carefully calculated the mechanical and electrical designs, 
so that it is confidently expected that the H. C. motor will rapidiy 
establish for itself a first-class reputation and will be able to com- 
pete with any on the market. 


THE BERLIN IRON BRIDGE COMPANY, of East Berlin, Conn., 
have taken the contract for a new boiler shop for the Dry Dock 
Engine Works, at Detroit, Mich. The building will be 63 feet in 
width by 201 feet in length and will be constructed by the Berlin 
Company. The building will be designed and built entirely 
throughout from the foundations by the Berlin Bridge Company. 
They not only furnish the iron work but supply the foundations, 
brick work, in fact, the whole building complete for the 
machinery, l 


THE THOMSON-HOUSTON ELECTRIO COMPANY have recently 
received the order for 360 railway motors of the W. P. 80 type for 
the Lynn and Boston Railway. This railway will have two stations 
of 5,000 horse power each, one in Lynn, near the coal wharves on 
Washington street and one in Chelsea near the ferry. Two 
M. P. 270 generators have been ordered at present, and it is 
expected the road will be in operation by midsummer, the work 
being pushed along as fast as circumstances will permit. 


THE WAINWRIGHT MANUFACTURING COMPANY OF MAssA- 
CHUSSETTS, of Boston, have recently closed contracts for 16,000 
horse power of their well-known heaters. These heaters are for 
the Lynn and Boston Electric Railway, the New York Electric 
Railway and the Albany Street Railway Company. This is the 
largest order that hasever been placed for feed-water heaters, and 
is a sufficient evidence of their sterling worth, and of their popu- 
larity amongst electrical engineers. 


THE SIMPLEX ELECTRICAL COMPANY, of Boston, have decided 
to discontinue their New York agency, hitherto held by Messrs. 
W. H. Gordon & Co. Until further arrangements are made 
Major Everts, assistant manager of the Simplex Company, 
will look after their interest in New York, with headquarters at 
the Imperial Hotel. 
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THE EASTERN ELECTRIC SUPPLY AND CONSTRUCTION COMPANY, 
of Boston, have received the contract to build and equip complete 
the Worcester and Shrewsbury Electric Railway. There are at 
present three miles of track, which has hithertho been operated 

y a steam dummy, but it will soon be increased by other thirteen 
miles. They have also just equipped the factory of the Speare 
Manufacturing Company with a 200.light incandescent plant, 
using the Edison system. 


THE EASTERN ELECTRIC CABLE COMPANY, of Boston, manu- 
facturers of the famed Clark wire, have been forced to again in- 
crease their factory facilities, and have added another story to 
one of their buildings, which wil] be devoted to braiding purposes. 
Their business continues to increase steadily and they are now 
turning out fifty per cent. more wire than during the same period 
a year ago. 


MR. R. S. BROWN, agent of the Westinghouse Electric and 
Manufacturing Company, has just closed a contract for six gear- 
less motor equipments for the Waterville & Fairfield Railroad 
Company, Fairfield, Maine, and ten car equipments single reduc- 
tion for the Boston Construction Company. 


Mr. W. Roy MITCHELL, as agent for the Edison General Electric 
Company, has closed contracts for electric light plants at Trinity 
College, Durham, N. C., Hygeia Plate Manufacturing Ice Co., 
Raleigh, N. C, and Salisbury Cotton Mills, Salisbury, N. C., during 
the past week, 


THE PERKINS ELECTRIC LAM CoMPANY, of 116 Bedford Street, 
Boston, have a neat little ivory paper cutter, which they will be 
glad to send to all costumers and friends. 


WESTERN NOTES. 


THE ELECTRIC APPLIANCE COMPANY are exhibiting a very fine 
line of New England double-pole snap switches ranging from 10 
to 100 amperes and with regular covers and flush caps. The flush 
cap switch is a recent improvement in snap switches and is in- 
tended for special work where it is desirable to have the switch 
set in the wall making the top of the switch flush with the sur- 
face. These are coming into use largely and the Electric Appli- 
ance Company has arranged to meet the demand by carrying 
them in both the New England double pole and the Acme 10 am- 
pere single-pole switch. 


MR. W. A. STILES, secretary and treasurer of the Van . 
Electric Manufacturing Company, is secretary and one of the 
directors of the World’s Fair Trust Fund Transportation Company, 
of 125 La Salle street, Chicago. The object of this company is to 
receive instalments and to issue certificates which will enable its 
patrons to visit the World’s Fair cheaply and with the certainty 
of finding accommodation. The certificates are transferable and 
noneforfeitable, and a holder can also, if he wishes, have his money 
refunded at any time. The plan seems a very good one. It is a 
new form of the ‘‘ Cook’s Tourist ” idea. 


J. Lana & Co., 44 Michigan street, Chicago, III., have issued 
a neat catalogue of their patent steam and electrical specialties. 
The catalogue is arranged in the form of a folder, bound together 
by brass rivets. It is exceedingly handy and convenient to pe- 
ruse. Their well-known main line, double-pole, throw-over and 
feeder switches are handsomely illustrated and concisely described. 
The fine line of switches for alternate currents which they manu- 
facture are also shown up, with other various metal specialties for 
electrical and mechanical use. 


CHAS. G. ARMSTRONG lectured before the Illinois Chapter of 
the American Institute of Architects, Monday evening, March 14, 
on the general subject of Electricity in Architecture.” In the 
course of his talk, which was illustrated by scores of experiments, 
he showed many points which, while coming properly within the 
sphere of the consulting electrician, ought still to be understood 
by the architects. The discussion of the lecture was no less 
attractive than the dinner preceding it, and showed how large a 
part the electrical fittings play in our large city buildings. 


MR. GEORGE CUTTER has placed a very handsome framed litho- 
graph picture of the Masonic Temple in his front office in a per- 
manent state of brilliant illumination, with the legend upon it, 
that Simplex conveys the juice.” This is not only in the model, 
but in the original, through which some 65 miles of Simplex 
wander. This, according to Mr. Cutter, the electrical specialist 
of the West, is the insulation that never fails, and it produces a 
similar effect on the light. 


Mr. H. W. SHURTZ, electrical engineer of the Northwestern 
Electrical Engineering Co. of Portland, Oregon, passed through 
Chicago recently on his way East, where he was married on 
March 2 to Miss Josephine E. Leonard of Leonardville, N. J. Mr. 
and Mrs. Shurtz will return shortly to their far Western home in 
Oregon. | 

Mr. FRANK H. Poxp, pres't of the Pond Engineering Co. of 
St. Louis, was a Chicago visitor last week and received his usual 
hearty welcome. 
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THE PFISTER HOTEL, at Milwaukee, is to have 8,000 incandes- 
cent lights, making one of the largest isolated plants in Wisconsin. 
The apparatus will be furnished by the Thomson-Houston Electric 
Co., while George Cutter is to supply the large batch of Simplex 
wire needed for this plant. 


_ THE BLOCK SIGNAL PLANT which the Hall Signal Co. is to put 
in for the Chicago and Northwestern Railroad will require 227 
miles of rubber-covered wires, and Simplex braided rubber has 
been selected for the purpose. This means another of Mr. Cutter’s 
pet million-feet orders. 


Mr. W. H. McCKINLOCK, the well-known president of the 
Central Electric Co., is back from his recent trip to Florida, Cuba, 
etc., upon which he managed to combine considerable business 
with pleasure. 


PHILADELPHIA NOTES. 


THE DUPLEX ELECTRIC COMPANY, of Corry, Pa., have done 
themselves credit by installing a plant for the Erie City Iron 
Works, of Erie, Pa., which the Erie Herald says is the largest arc 
light plant in Northwestern Pennsylvania. Two dynamos of 
forty arc lights capacity furnish electricity to sixty arc lights, that 
make night like Joyous day. The company although furnishing 
dynamos for incandescent lights as well, makes a specialty of arc 
dynamos. In this as in the ones used to supply the incandescent 
lights, no rheostat or resistance coils are aged: the machines being 
thoroughly automatic, The wiring of the giant shop was done 
in a superior manner, and the general construction of the whole 
plant has the stamp of superiority, akin to perfection.” 


TaoMas H. DALLETT & Co., manufacturers of the Billberg 
motors report the following recent sales : Seven motors ranging 
from 5 to 50 h. p. for William Sellers & Co.; one 10 h. p. motor 
for the Globe rdage Works ; one 10 h. p. motor for W. H. 
Snowden & Co.; one 6 h. p. motor for the Philadelphia Wire 
Works; one 1 h. p. motor for John & A. E. Lent, and one 5 h. p. 
motor for the Shuler House, Pottstown, Pa. 


Mr. G. H. Fisser, Philadelphia manager for Chas. A. Schieren 
& Co., has just sold the Trenton Passenger Railway Company, of 
Trenton, N. J., four Electric belts, each 24 inches in width and 112 
feet in length. Besides this they have just put in position for the 
Powelton Electric Company, of this city, a 86-inch double electric 
belt 182 feet in length. Mr. Fisher has a long list of smaller belts 
on his book of unfilled orders. 


THE STAR ELECTRIX COMPANY have added a nickel-plating de- 
3 to their factory, besides additional machines which will 
used in turning out new specialties. 


O. D. PIERCE & Co. have been awarded the contract for wirin 
the new Hotel Venedig now under construction at 12th acd 
Market streets. 


ST. LOUIS NOTES. 


. THE SHULTZ BELTING CO. of St. Louis, Mo., have just sol 
two ‘‘ Woven Leather” link belts to the Citizens’ Electric Rail- 
way Co., of Decatur, III.; fifteen in the State of Montana; five 
in the State of Washington; one flat belt, 48 inches wide, heavy 
double, to the Municipal Electric Light and Power Co., of St. 
Louis, who have been using one of their 48-inch double belts 
for 19 months. Also one double belt to Clinton, Mass., 80 inches 
me and 175 feet long, and one 36 inches wide and 210 feet 
ong. 


J. H. SIEGRIST, JR., & Co., St Louis, have recently erected an 
„Ideal“ engine of 150 h. p: in the factory of the Hamilton- 
Brown Shoe Co., St. Louis. This engine is used for running the 
dynamos of their large electric light plant. , 


NEW YORK NOTES. 


Mr. J. W. Lattia, formerly supt. of telegraphs of the Lehigh 
Valley R. R. and more recently general supt. of the National 
Switch & Signal Co. of Easton, Pa., has accepted the position of 
general superintendent of the Electric Secret Service Company of 
New York, in special charge of their telegraph and signal depart- 
ment. We are told that this company has a surprise in store for 
the railroad and telegraph worlds. 


Departmental items of Electric Light, Electric 
Railways, Electric Power, Telegraph, Telephone, 
New Hotels, New Buildings, Apparatus Wanted, 
Miscellaneous, etc., wiU be found in the advertising 
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MODERN AMERICAN TELEGRAPHIC APPARATUS.—1. 


RY 


N glancing over the articles in the various books 
lately published on telegraphy descriptive of 
the systems and instruments used in the trans- 
mission of telegrams, it is hard for the reader 
to escape the impression that no improve- 
ments in this interesting and oldest department of elec- 
tricity have been made for many years, and that both 
attention and invention have been attracted to the more 
ponderous application of electricity to railroads and station- 
ary motors and lighting. It may be true that there is not 
the incentive for improvements in the telegraph field as in 
others, for the reason that it has been occupied by but two 
or three companies of any importance, and when once a 
piece of machinery is put in general use it requires a lon 

time to induce the executive department to have it replace 

by something different; but the writer hopes to be able to 
show that notwithstanding this great drawback, substantial 
improvements in telegraphic methods and apparatus have 
been made during recent years. For this purpose the prin- 
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Fias. 1 AND 2.—SIEMENS POLARIZED RELAY, 


cipal types of apparatus will be taken up in order and the 
changes effected on the older types pointed out. 


POLARIZED RELAYS. 


The first polarized relay to be generally used in the 
United States was the well-known Siemens relay, illus- 
trated in Figs. 1 and 2. Mr. G. M. Phelps, Sr., made a 
great improvement on this relay and secured a patent 
therefor in May, 1878. Instead of the main line electro- 
magnets, E M, Fig. 3, resting directly on the permanent 
magnet, P, they were placed so that their poles were 
directly opposite the armature, and yoke extensions con- 
nected them to the permanent magnet. Their figure of 
merit was increased and their mechanical action improved. 
This relay I understand is being largely superseded in the 
Western Union Telegraph Company by the English Post 
Office pattern of relay. This is practically the same prin- 
ciple involved in the relay used in the Wheatstone auto- 
matic system as shown in Culley's Hand-Book of Tele- 
graphy ” (edition of 1878, page 410, plate 2, Figs. 10 and 
11), and described on page 404 (also shown on page 414, 
plate 3, full-size figures). This relay, Fig. 4, was adopted on 
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account of its low inductance and time constant. As stated 
on page 411, “ The extra current of demagnetization causes 
considerable diminution of speed. To lessen the extra cur- 
rent the quantity of iron in the cores of the electromagnet 
is made as small as possible and the cross-connecting bar 


Fia. 8.—PHELPS POLARIZED RELAY. 


(the yoke) is suppressed so as to form a pair of bar mag- 
nets instead of a horseshoe.” 

A relay acting upon the same principle was designed by 
the writer as an improvement in 1884 and has had extensive 
use up to the present time for hand-signals, with very sat- 
isfactory results. It is shown in Figs. 5, 6 and 7. In this 
I have abolished the lugs or pole extensions and faced two 
electromagnets (each having a yoke) inwards, bringing 
their pole faces directly opposite the polarized soft-iron 
armatures. This is directly in accord with Mr. Frederick 
Higgins’ suggestions in his paper printed in the Journal of 
the Society of Telegraph Engineers, 1877, page 122, in 
which he says: Elongation of the poles beyond the bob- 
bin and the attachment of pieces of iron to increase their 


l Wi 
1 


Fia. 5. JONES POLARIZED 
RELAY. 


Fid. 4.—ENGLISH P. O. RELAY. 


surfaces exercise a retarding influence and are therefore 
avoided. * * Flat armatures are used; numerous 
experiments having shown them to be best. Similar mag. 
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netic rays cannot easily be concentrated by convergence 
like those of heat or light; therefore lenticular or conical 
faces to the magnet poles or armatures are useless, or 
worse.” 
The improvement over the English form is more electri- 
cal than mechanical, The Western Union pattern, having 


Fias. 6 AND 7.—JONES POLARIZED: RELAY. 


aluminum tongues and moving parts accurately balanced 
and pivoted, very greatly offsets its higher time constant. 
It is expected, however, that the improved relay will re- 


ceive similar attention to its mechanical action and show a 


higher figure of merit than at present. 

he accompanying table gives the comparative results 
obtained in a series of tests of the various types of instru- 
ments: 


Current used. 
Resist - Induc-| Time 

ance. | tance. constant. Steady 5 
induc- | figure 

Name of relay — See ener oe tance. | merit 

polarized. ment: 

Ohms. | Henrys] Seconds. Am- | Am- 

pere. | pere 

Siemens, with lu 419 1.990 | 0.0048 700 | 0.0063 | 0.0014 
Phel s- with luge 423 1.886 | 0.0045 400 | 0.0068 | 0.0025 
English P. O. (W. U. style). 418 1.691 | 0.0041 625 | 0.0063 | 0.0016 
Jones’ Improved Relay. 418 1.310 | 0.0082 | 770 | 0.0063 | 0.0013 


1. The inductance was measured with all the armatures, respectively, 4 
mils from the poles, and the figure of merit with the armatures 82 mils distant, 
and the local contact point separated 8 mils. 


It may be well for purposes of comparison to say that 
a common Morse relay of 148 ohms with its armature press- 


S. 


8 J, upper spring - jack. 


sJ’, lower spring - jack. 
u B, main batteries. 


G, earth. 
L, line wire. w w wedges and cords for instruments. 


Fras. 8 AND 9.—OLD AND NEw SWITCHBOARDS. 


ing against its poles has an inductance of 10.472 henrys 
and a time constant of .078 second with .0063 ampere cur- 
rent. With the armature 20 mils from the cores the 
inductance was 3.710 henrys. 
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SWITCHBOARDS. 


Fig. 8 shows the old-style double spring-jack switch- 
board, which has demonstrated the superiority of the prin- 
ciples of its operation by a continuous use of many years. 
Upon thie, also, there have been made very desirable 
changes by the Postal Telegraph Cable Company, as shown 
in Fig. 9. , 

The improvement consists in changing the position of 
the lower set of spring-jacks and placing them at an angle 
of about 45 degrees a little below and to the rear of the edged 
set, thus relieving the lower cords of a sharp bend which 
shortens their life and allowing the under jacks to have their 
tablets marked to correspond with their upper mates and to 
be always in full view of the chief operator, who can see 
the tags of both wedge and jack at any angle of observa- 
tion whilst heretofore he had to place himself exactly in 
front of the upper jack, run his eye down the straps to find 
the lower jack and then pull out the wedge to ascertain its 
number. Those who have worked both systems for a long 
time say they would not return to the old system on any 
account. 


INSULATED ELECTRIC CONDUCTORS.'—III. 
BY 


CHAPTER III. 


THE replenisher and gauge are secured to the cover, R, 
of a large glass jar, the lower portion of which is con- 
verted into a Leyden jar by being coated inside and out 
with tinfoil. The replenisher is made like those in the 
Thomson electrometers, and is always self-exciting. Its 
inductors form ares of a circle only three inches in diam- 
eter, yet, when the carriers are rapidly rotated by the 
fingers, a continuous brush discharge three-quarters of an 
inch long, in air, is produced by it. The gauge is similar 
to that of the Thomson portable electrometer, the adjust- 
able attracting plate being above an attracted disc. The 
hair on the forked end of the gauge lever moves between 
the lines of the 1 of a small watch dial, this being the near- 
est substitute for the “two black spots on white porcelain” 
the writer could procure on the Pacific coast. The replen- 
isher and gauge are mounted in a separate vessel so that 
they can te used for charging and maintaining at fixed 
potentials cer bodies than the needle and jar of the elec- 
trometer. When used with the electrometer the electrode, 
J, of the former is connected with 1, the electrode of the 
needle (and jar) of the latter, and the frames (and outer 
coatings of the jars) of the two electrically joined together 
and to the earth. When thus combined, the combination 
can be used in the same manner, and for the same purposes, 
as the “ White pattern ” quadrant electrometer. 

Before entering into the details of factory work, the 
action of the instruments used for quickly determining the 
comparative insulation resistances of short pieces of insu- 
lated conductors will be described in order that future 
repetitions may be avoided, The instruments so used were 
the electrometer with its lamp, scale, shield, and lens, the 
discharge key, and the coil and cell operating it. The 
replenisher and gauge, air condenser, and battery were not 
used with the electrometer, etc., in this kind of testing, but 
were used when the insulation resistance, in megohms, of 
certain samples was to be determined. The use of appa- 
ratus similar to that last named is explained in text-book 
and therefore need not be described herein. This last- 
mentioned method of testing is not suitable for quick work 


and, as will be seen hereafter, is not as satisfactory as the 


1. Copyrighted 1891, by James B. Williams, M. D. All rights reserved. 
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one about to be described. The electrometer is first 
leveled with the leveling screws—the necessary adjustments 
of the quadrants, etc., having previously been made—and 
the lamp, shield, T, and lens, L, so placed that the mirror 
of the electrometer, centre of the lens, hole in the shield, 
and edge of the flame are practically in the same vertical 
plane, the lamp being about two feet in front of the elec- 
trometer. (See illustration.) 

The shield and lens are next adjusted until the image of 
the cross-wire is well defined upon the scale, s, when the 
scale is placed as represented. One pair of quadrants, the 
needle and inner coating of the jar (that is, the acid in the 
jar), and the induction plate are electrically joined to- 
gether and to the outer coating of the jar(and frame of 
the electrometer) by a fine wire fastened to their respec- 
tive electrodes, and then to earth by a chain, a, or a wire, 
which is more reliable. 

In the illustration, the electrodes of the two pairs of 
quadrants are represented by k and zx’. The induction 
plate electrode is behind the tube, Q, which covers the mir- 
ror and needle suspension, and therefore not visible. F 
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remain directly in front of the electrometer, as shown. The 
ends of the scale should always be equidistant from the 
centre of the mirror and its centre at the same distance 
from the mirror as when the spot of light was first focussed 
upon the scale. 

If, when the quadrants are charged to a potential 
of 3,000 volts and upwards, the image of the cross- 
wire does not fall more than about one division on 


‘the scale in one hour, their insulation may be con- 


sidered perfect; but if the fall be greater than this 
the cause of leakage must be ascertained and re- 
moved before proceeding further. The insulation of the 
pillar mounted on the base of the discharge key is next 


tested. A bare wire is laid in the (j-shaped supports on 


the horizontal arm, the covered wire, w, and the hook, R, 
which hangs upon w, having been removed. The wire 
which has been substituted for w is now connected with 
one pair of quadrants, by means of a wire joined to it at a 
and to the electrode of the quadrants, k. The quadrants 
are next fully charged, as in the first instance, and, as the 


wire on the arm is connected with the quadrants, it has the 


APPARATUS FOR TESTING INSULATION RESISTANCE OF WIRES UNDER HIGH POTENTIALS. 


represents the fine copper wire which is fastened to 1, E’, 
induction plate electrode, and frame of the electrometer. 
A chain may or may not make a good “ground wire” 
or other connection for testing apparatus. In all cases 
its conductivity should be ascertained by the aid of a 
single cell and a “detector ”—an electric bell would answer 
as well—before the chain is ased, as a coating of varnish 
or lacquer on the metal often insulates the links from each 
other. The links of a bright steel chain will sometimes 
be so well insulated by an invisible coating of transparent 
lacquer that even short sparks from a coil will not pass 
from one end of the chain to the other. Ignorance of this 
fact caused the writer to make several curious mistakes, 
when first using the electrometer. We first test the pair of 
quadrants to used, and then the discharge key for 
leakage. The quadrants are fully charged, by sparks, in 
the manner presently to be explained, to a potential pre- 
viously decided upon and for which they are adjusted. The 
scale is then moved to the right or left (depending upon 
which pair of quadrants is used) until the image of the 
cross-wire falls upon division 300 of the scale. If the scale 
were several feet long and properly curved it could 


same potential as the quadrants. If the insulation of the 
latter be perfect it is evident that if any leakage occurs— 
which is known by the spot of light passing down the 
scale—it must necessarily take place along the pillar. If 
leakage should occur the pillar must be treated until its 
insulation zs perfect. 

The next and last thing to be tested for leakage is that 
pillar of the discharge key on which the top contact—that 
is, the platinum:tipped screw against which the lever, k, 
strikes when fully released by the trigger—is fixed. This 
can be done by disconnecting the wire (from the quadrants) 
at a, and fastening it in the binding screw at the top con- 
tact. Then recharge the quadrants, as before (the lever of 
the key being depressed),and note whether the spot of 
light remains stationary after charging. It is obvious 
that any uninsulated body coming in contact with a wire 
connected with the charged quadrants must discharge 
them. Instead of disconnecting the wire at a, the hook, 
H, which is always connected with the top contact of the 
key by a flexible conductor, is hung upon the bare wire on 
the arm (the lever of the key being depressed) and the test 
conducted as above stated. 
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In a former paragraph it was stated that the scale was 
moved to the right, say, until the image of the cross wire 
fell upon 300 when one pair of quadrants was fully charged 
to the potential for which they were adjusted. But the 
quadrants may also be so charged that the image will fall 
upon 200 or any other division we please, the scale remain- 
ing in the same 8 as before. We will first suppose 
that they are to fully charged. A wire, D, is fastened 
to the upper pole of the secondary wire of the coil, say, 
and the end brought within a short distance of a wire 
joined to the electrode of the quadrants. The interrupter 
of the primary circuit of the coil is then adjusted so that 
when the wheel of the interrupter is revolved by the crank 
any desired number of sparks is made to pass between the 
wires just above mentioned, at B, for instance. Whenever 
sparks pass at B the needle of the electrometer is violently 
deflected and the spot of light sweeps across and off the 
scale to the right. If the quadrants have been fully 
charged by the sparks, the spot of light immediately comes 
back onto the scale, passes along it to 100, say, then 
swings to the right again, and so on, the vibrations of the 
needle becoming quicker and the angular deflection of the 
image of the cross-wire on both sides of 300 less with each 
succeeding vibration of the needle until the image finally 
settles at 300. But if the quadrants have been overcharged 
by the sparks, i. e., raised to a higher potential than that 
for which they have been adjusted, the spot of light sweeps 
across and off the scale to the right, as at first, but instead 
of stopping at 100 on the return swing it passes off the 
scale to the left, and after a few vibrations the needle 
comes to rest in its normal position. It frequently happens 
that the quadrants are not fully charged by the sparks at 
the first charging and the image comesto rest at 295, say, 
instead of 300. The next spark that passes at B; will prob- 
ably raise the potential of the N too high, and they 
will therefore discharge themselves. Now we can either dis- 
charge and repeat the chargings until the image does settle 
at 300, or we can raise the potential of the quadrants in 
another way. Suppose that, after charging, the image 
settles at 290, and we wish to bring it up to 300. To do 
this we take a rod of hard rubber, electrify it by rubbing, 
and then touch the quadrant electrode with the end of the 
rod, and repeat the operation of electrifying and touching 
as often as 1s necessary. 

Again, suppose that we wish to charge the quadrants to 
a potential represented by 250 of the scale. We charge 
the quadrants, as before, and the image comes to rest at 
260, say. The potential of the quadrants and, of course, 
any insulated body connected with them can then be 
lowered by degrees by touching the electrode with a small 
rod of metal fastened in a highly insulating handle—any 
small “ proof plane” would answer as well—then discharg- 
ing the rod by touching it with the finger, again touching 
the electrode and discharging, and so on until the image is 
brought to 250. 

We are now ready to illustrate the testing of different 
kinds of insulated conductors, and will commence with the 
cheaper grades and show what takes place when such wires 
are tested at a potential of about 3,000 volts, 

Purchase a piece of wire, w, for instance, which is insu- 
lated with two layers of cotton saturated with paraffine, 
place it in the supports on the arm (see illustration) and 
connect it with the electrode k, as shown. Remove the 
hook, B, from the wire, w, and then charge the quadrants. 
It is evident that as long as the insulating layer of w re- 
mains in contact with the insulating supports no leakage 
will occur. But suppose we touch the insulating layer 
with one finger or any other conducting body having the 
same amount of surface. We do soand find that the entire 
charge escapes through that portion of the insulating layer 
immediately beneath the finger, and the spot of light passes 
off the scale apparently as rapidly as if the dare wire had been 
touched. e then recharge and touch the insulating layer 
with a body having a smaller surface then the end of one 
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finger. The charge still escapes. We repeat the process 
of char ing, and touching the insulating layer with a 
smaller body each time until we find that the charge escapes 
upon touching the insulating layer with the smallest prac- 
tical surface, the point of a pin. If we remove the wire, 
w, and substitute therefor one insulated with one or two 
braids saturated with almost any of the insulating paints 
now used and subject it to the same conditions, we obtain 
precisely the same results. 


ECONOMY IN PRIMARY BATTERIES EMPLOYED 
FOR GENERATING POWER. 


Q. C. K 


THERE are rules given in several electro-technical text- 
books for the determination of the grouping of a given 
number of cells in a primary battery in order to realize 
from them the maximum amount of external work. This 
is the problem that is often presented to the telegraphist 
Who has a number of cells ready at his disposal, and who 
desires to make the most of their performance under given 
conditions. But the problem that encounters the investor 
in a primary battery for the development of power, even 
on the smallest scale, is: What is the criterion by which the 
qualifications of different cells can be judged for the pur- 
poses of generating energy? And, having selected the 
type of sl for a given supply of power:— W hat number and 
grouping of cells will be the most economical to employ ? 

o far as is known to the writer, no publication has yet 
made its appearance professing to solve these problems 
directly and by rule, although much general information 
bearing npon the economy of chemical generators, and 
particularly of secondary batteries, exists diffused through 
the pages of periodicals and pamphlets; and, in par- 
ticular, an excellent paper by Prof. F. B. Crocker on The 
Possibilities and Limitations of Chemical Generators of 
Electricity” was read before the American Institute of 
Electrical Engineers in May, 1888, and in this paper the 
cost of galvanically developed power is clearly outlined 
rather from the purely chemical standpoint, than on the 
basis of existing batteries. 

The reason for the lack of information on economical 
generation of power from batteries is no doubt associated 
with the fact that the expense of galvanic power has been 
almost prohibitive in the past for all purposes, and even at 
the present time the battery cannot possibly compete with 
the steam engine and dynamo for the development of large 
quantities of energy, considering that a kilowatt-hour must 
cost at least ten cents in zinc consumed alone for a battery 
under the most favorable conditions, while it can be pro- 
duced for less than two cents’ worth of coal burnt under a 
In spite of this disparity of cost in material how- 
ever, the applications of electricity are becoming 80 
numerous that for small supplies of power to drive fans, 
sewing machines, cautery knives, etc., where the incon- 
venience and expense of a small engine and dynamo are out of 
the question, a primary battery may be employed with ad- 
vantage and economy, and there is at least one battery on 
the market that will yield a strong current when called 
upon to do so without appreciable polarization or local 
action. 

This paper is therefore offered for the purpose of pre- 
senting succinctly the conditions that determine the econ- 
omical selection of batteries when the power that they will 
be required to furnishis known. The results, like all other 
numerical evaluations, should be regarded as guides, rather 
than as oracles, since the numerous special conditions that 
may be contingent to each individual case may often call 
for a modification of the general rule. 

Our first determination may be the minimum number of 
cells that, having each a definite E. M. F., e, and internal 
resistance, 7, will steadily supply a current of c amperes 
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under a uniform pressure of v volts at battery terminals. 
Let the total number of cells required be XN, and the 
number of equal rows or series into which these are divided 
be n. 

These conditions give: 


„5 CGT — Vv (1) 
2 
and thus N= 3 (2) 
en—cr 
It is clear that we can have an infinite number of values 


for NM, one for each value of n which is greater than Z, 


If cr <e or the drop in the cell caused by the required 
current is less than its k. u. F., a single row or series of 
cells in sufficient number can be made to supply the cur- 


rent, and V = 


55 is a possible solution, though not, 


as we shall see, the most economical solution, unless it so 


happens that ¢ = L If cr is not less than e then evi- 


dently the current cannot be produced by any possible 
number of cells in one series. It will be necessary to add 
others in multiple. 

Regardin in equation (2) as the dependent and n as 
the independent variables, we obtain the minimum value 
of N by causing the first differential coefficient of M with 
respect to n to vanish while observing that the second 
coefficient then becomes positive. If this operation be per- 
formed, we find : 


The series, 5 (3) 
e 
s 2 
The number in each series, a = “= (4) 
The total number, N = 4 uc + (5) 


As an example, suppose that it is required to produce 10 
amperes under eight volts steadily at the terminals of a 
battery whose k. M. F. is two volts and internal resistance 
0.2 ohm per cell. 

The minimum number of cells is needed: 

„= 2 10 N 0.2 


Here, a 2; 
4 X 8 X 10 X 0.2 
and, N= S aaa = 165 


so that 16 cells should be used in two parallel series of 
eight each. The k. M. F. and resistance of each row would 
be 16 volts and 1.6 ohms; so that, jointly, the battery 
would have 16 volts and 0.8 ohm and be capable of meet- 
ing the specified conditions, yielding eight watts externally 
at an efficiency of 50 per cent. 

As another example, let 15 amperes be required at two 
volts from a battery of 1.41 volts k. M. r., and 0.3 ohm per 
cell. i 
2 2 15 X 0.3 _ 


Here, 18 


and n = 


In this case the results are not whole numbers, and selection 
has to fall upon the nearest integers by trial. Thus: 

Sixteen cells in four series of four give jointly 5.64 volts 
and 0.3 ohm, supplying 15 amperes at only 1.14 volts ; but 
twenty cells in five series of four give jointly 5.64 volts 
and 0 24 ohm, supplying 15 amperes at 2.04 volts with an 
efficiency of 36 per cent. 

It is also evident, on inspection, that whenever formulas 
(3), (4) and (5) yield integral results and not fractional 
numbers, the fall of 5 in the battery at work will be 
equal to the external P. D., or that the working efficiency will 
be 50 per cent. This is also the well-known condition that 
the output of the given number of cells shall be a maxi- 
mum. The condition for a minimum number of cells is, in 
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fact, coincident with the condition that those cells shall 
develop a maximum output, and operate at 50 per cent. 
efficiency. 

Next, suppose that instead of requiring a definite number 
of volts and amperes, we are content to take the product 
and specify for this amount of energy without defining the 
pressure, with a view to ascertaining whether the range of 


values thus afforded affects in any way the minimum 


number of cells required. For instance, instead of asking 
for 10 volts and eight amperes in the last example, suppose 
80 watts only to be in demand. 

With this object in view, we readily obtain from equa- 
tion (1), calling P the amount of power desired, stated in 
watts 


r 
N=4 P 


which is the same result as that in equation (5). 

n is now indefinite. This shows that the total minimum 
number of cells required for the development of a given 
power is independent of the pressure, when the supply takes 

lace at battery terminals; and that there are twice as many 
independent values of n as there are pairs of factors in N; 
each such combination will supply the same amount of 
activity with the mazimum output, and 50 per cent, 
efficiency. For instance, let 400 watts be required from 
cells having each 2.0 volts and 0.1 ohm. 

In this oase : 

N= f X 400 X 0.1 — 40. 
2X 2 

There are eight ways in which the forty cells can be ar- 

ranged. 


(6) 


1 row of 40 cells; E. x. F., 80 volts; res., 4 ohms; = 10; v = 40; = 

2 rows of 0 „ 40 * ohina: f = 29 i 20: er 28 

$ f 8 i 20 z a 025 ohm; = 40; 10; 15 

8 1 A 16 5 5 0. 16 ohm; = 50; 8; . 

8 h 5 . : 10 0.06254 ohm; = 80; 5; 15 
10 À 4 R $ 15 “ 0.04 ohm; = 100; 4; s 
20 a 2 s fd 4 * “ 0.01 ohm = 200: 2: s 
40 1 s 3 " * 0.0025 ohm; = 400; 1: ss 


Each of these ways complies with the conditions. If, 
however, N is yielded by the formula in fractional form, 
an approximation can be resorted to with the addition of a 
few extra cells. If Wis a prime number, then only one 
single series of this number of cells will fulfill the conditions 
exactly, but a few more added will generally allow of sub- 
division into parallels, if desired. All departure from the 
strict minimum alters of course the efficiency. 

We have so far considered the number of cells only, but 
if p be the purchasing price of each cell, the minimum 
first cost of a battery that will develop P watts is 


N p= 4 PED. (7) 


From this it follows that the electrical value of any cell 
(assuming the absence of polarization and local action) for 


R : e? 
purposes of generating power varies as 7 for we have seen 


4 p 
that the number of cells required is . If one type of cell 


j 
has 0.5 volt and 0.05 ohm while another has two volts and 
0.8 ohm, their electrical values will be equal, since the same 
number of each must be selected in order to develop a 
given amount of external activity. 

This rule is the same as that which governs the rating of 
dynamos and motors, their relative electrical value depends 


: . 22 
in every case upon the value of their , no matter what 
7 


the nature of the winding in the armature of one, or the 
nature of the chemicals in the solution of the other; 


22. : 
and nis the power in watts that would be developed in 
the armature or in the cell if active on short circuit. Also 


the maximum output is reached in dynamos, motors, and 
batteries, when the external and internal activities equate, 


828 


giving 50 per cent. electrical efficiency, the same rule 
etermining in each case the minimum of plant and the 
maximum of output.! There is this difference, however, 
that dynamos and motors are worked at a much higher ef- 
ficiency than 50 per cent. in practice, not only because it is 
economical to do so, but because they would become too 
hot if they did not, and the useful output of such machines 
instead of being 0.5, the condition of greatest output, 
varies from, say, 0.25, with 75 per cent. electrical efficiency 
in the smallest dynamos or motors, up to 0.02 with 98 T: 
cent. of electrical efficiency in large multipolars. The 
practice with batteries has hitherto not been in the direc- 
tion of such high efficiencies, and there is usually no danger 
of overheating them. 

Again, the economical purchasing value of machines and 
batteries, depends so far as electrical qualifications are 


2 ° 
concerned on the value of the fraction ° or what might 


pr 
be termed the short-circuit activity per dollar of cost. Two 
types of cell, one having an E. M. F. of 2 volts, and a resist- 
ance of 1 ohm costing $1, and the other 0.7 volt and 0.05 
ohm costing $1.50, would compare in economic value for 
0.49 
0.075 
4 to 6.5, and the installation cost with the latter type 
would therefore be only 61 percent. of that with the former 
for any specified activity, while independently of cost, the 


the production of power in the ratio of a to „ or as 


electrical values of the two would be in the ratio of 1 to 


0. 49 


0.5 
E. M. F. would, by reason of its more than compensatingly 
lower resistance, be equivalent to nearly 24 cells of the 
two-volt type. 

It frequently happens that a type of cell is made in 
several sizes at different prices, allowing a certain range of 
selection as to ampere capacity. In such cases the economic 
first cost value, or watts on short circuit per dollar will 
generally vary, and that size which makes this number a 
maximum is the most economical to employ, other things 
being equal. In regard to cost of operation and mainten- 
ance, however, the ampere-hour capacity and lifetime have 
to be taken into separate account. Thus, in the case of 
two sizes of one type of cell, each having 2.0 volts, but the 
first with 0.9 ohm resistance costing $1, the second having 
0.3 ohm and costing $1.75, the economic value of instal- 
lation would compare between them in the ratio of 


2 xe „ or 4.44 to 7.62; and 44 of the 
1.75 X 0. 3 


1 X 0.9 
larger cells would represent in value 76 smaller, while in- 
2X 2 t 2 X 2 

— 

0.9 0.3 
or 4.44 to 13.3, one large cell would replace three small 
ones. 

Hitherto we have devoted attention to minimum first 
cost, but may now consider the conditions that regulate the 
economy in the total cost of operation. If p be, as thus 
far assumed, the purchasing price of one cell, then the 
annual interest and depreciation on this price can be 
estimated. Call this sum s (dollars). Also from the 
capacity of the cell in ampere-hours and the cost of re- 
newal, supposed known, find the cost of an ampere-hour in 
labor and material. Let this sum be denoted by g (dol- 
lars). Let A be the number of hours during which the 
battery is supposed to work at full load during one year. 
Then if O be the total annual cost of operation we have 


O = Ns + ~ chg. (8) 
n 


„ or 4 to 9.8. That is to say, the cell of lower 


dependently of cost, the equivalents being 


1. The addition of field excitation, and the variation in the ratio of insulation 
thickness to diameter of conductor in different windings for an armature, intro- 


duce disturbing elements into the strict rating of a dynamo by its — The rule 
is, however, sufficiently accurate for all ordinary purposes. 
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Substituting the value of N from (2) we find 


mec 


O = UN en — er (9) 


Differentiating for a minimum it follows that 


N= ver (l +40)? (10) 
e? a 
n = T (1+ a) (11) 
N = Uta) (13) 
n e a 


eqn 
where a is the positive value of the surd quantity N 1 + 


Consequently, 


0 e a h. ta), (18) 


and since thc total number of watt-hours supplied in the 
year is expected to be vch, the cost per watt-hour to is 
O rs (I Ta)? 9 (1 ＋ a) 4 

„ be r tS (14) 
veh e? a ed 


while the efficiency of delivery is 


1+ a. 
Equation (14) is as fundamental in the theory of economy 


bd . e 8 0 e e e 
of operation as the criterion 2 is vital in questions of first 


cost. It shows that when i evon large, that is to say, 
when the battery is worked much and continuously, the 
first term in the cost diminishes in importance compa 

with the second, and the cost of a watt-hour tends to ap- 


proach the limit 4 the efficiency tending at the same time 


? 
to a high value. With batteries worked discontinuously 
and for short periods at a time, the criterion of economic 


2 e y e 2 
value in operation tends to the fraction £t or, what serves 


the same purpose in nearly every case, the 2 already 


found for first cost. On the other hand, for long and steady 


work in batteries the criterion tends to the fraction T 


and so long as the internal resistance does not become un- 
reasonably high, the k. M. F. of the cell per dollar of one 
ampere-hour’s renewal becomes the leading factor. It so 
seldom happens in practice, however, that batteries are 
employed in long-continued hard work, that the latter 
criterion is seldom needed, but it is obvious that the more 
work is demanded from a battery in a given time the more 
economical it becomes to add to the first cost by more 
arallel series of cells reducing the joint resistance, and 
increasing the efficiency of delivery, which is in all cases 
vn 
Ne. . 

As an instance, suppose that eight amperes are needed 
during 100 hours in a year under a pressure at terminals of 
16 volts from cells having 1.6 volts and 0.2 ohm each, their 
price $1.50, interest plus depreciation being 13$ per cent. 
per annum and the cost of renewals estimated at 80.0048 
per ampere-hour per cell. 

Here v = 16, c= 8, e == 1.6, r == 0.2, 9 = 0.0048, 
8 = 0.2. 


measured by the ratio 


2 x 0.0048 X 100 — 
a= 1 TE a 25 = 5. 
*. + 0.2 X 0.2 4 
8 X 0.2 N 16 6 
5 1) = 32 — — — = 13 
1.6 aie) 7 n 1.6 3 


N = * 12 == 72; efficiency = § == 834 per cent. 
E. M. F. of battery 19.2 volts; joint resistance, 0.4. ohm ; 
drop of potential, 3.2 volts; cost of battery, $108 ; annual 
cost (interest and depreciation), 14.40; ampere-hours sup- 


plied, 800 from 12 sets, or 9,600 cell ampere-hours; cost of 


renewals, $46.08; total annual cost, $60.48; power, 128 
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watts; total work done, 12,800 watt-hours; cost per watt- 
hour, $0.004725. 
By formula, cost per watt-hour, 


w = 9. X 02 X 6 X 6 | 0.0048X6 __ 0,0011254+0.0036 
1.6 X I. 5 K 100 1.6 X5 
0.004725. 


If the most economical installation, only, had been sought 
for, formulas (3), (4), and (5) give 


n EX 08 ig, VY 2X 16 0; N. 20 x 2 
1.6 n 1.6 


== 40. 
-E. M. F., 32 Volts; resistance of battery, 2 ohms; first cost, 
$60; annual cost, $8.0; total ampere-hours, 800, from 20 
sets, or 16,000 cell ampere-hours; cost of renewals, $76.80; 
total ‘annual cost, $84.80; work done, 12,800 watt hours; 
cost per watt-hour, $0.006626. 

Thus far we have supposed that the power to be utilized 
was taken at the battery terminals, or that if leads were 
taken from the battery to the work, the resistance of those 
leads was negligibly small. It becomes desirable to ascer- 
tain in what degree the conclusions already reached are 
affected by the introduction of sensible resistance in con- 
ductors that may intervene between battery and delivery. 

Calling the resistance of the two leads together, ¢, equa- 
tion (1) becomes : 


5 cr — ct = v, 


(15) 
and the solution for this for a minimum in W gives : 


N= 4 e (v + ct) | 


(16) 

Neate) an we fa) 
n e 

These equations show that as regards first installation, 

for given values of v, c, and ¢, the electrical value of the 

cell is subject to the same criterion as in previous cases, 


namely, 5 „and since the cost of the battery will be Vp, 

the economio first cost value of the cells is determined by 
A | 

the fraction , as before. It is evident, however, that 


the total number of cells required is no longer independent 
of the pressure, as was seen to be the case when no resist - 
ance existed in the leads, and the loss of energy in any 
given pair of conductors will be increased by lowering the 
pressure of supply. Formulas (16), (17) and (18) give, 
however, the minimum number of cells and thus the mini- 
mum outlay when the pressure and current are specified 
through leads of known resistance. 

Taking, for example, the first case mentioned, of 10 am- 
peres needed at eight volts with cells of two volts E. M. F. 
and 0.2 resistance, but with leads in circuit whose resist- 
ance ¢ is 0.2 ohm, we have: 


N=4 x 10 [8 + (10 x 0.2)] X=, = 20; 
T EER eA 


and 20 cells in two series of 10 each, will fill the require- 
ments and represents the minimum outlay. 

As regards economy in operation, there is no difficulty 
in extending the above processes to determine the number 
of cells and the size of conductors that shall make the total 
cost of operation a minimum, but the formulas become so 
complex that there is no practical advantage in developing 
them. It is evident, however, that since power from a 
battery is expensive, relatively, it becomes economical to 
employ heavy leads and by some extra first cost in con- 
ductors keep the loss in transmission as low as possible. 
It also becomes possible to reduce the case of economy of 
operation through leads, to economy of operation without 
leads, at least for uniform load, by adding to the power 
absorbed in the motor or other working device, the power 
that will at the full load current be lost in selected con- 
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ductors, and assuming that the sum of these two is power 
taken at battery terminals as before. 

To sum up, we have examined the conditions that regu- 
late the economy of installation and of operation in bat- 
teries intended for a B amount of work. The 
space that a battery will occupy, the attention that it may 
be expected to require, its local action, and polarization, 
are all factors that have to be taken into separate account 
for each individual case, but the following leading facts are 
to be recognized. 

1, The electrical value of a cell for doing work is 


3 
measured by its = or, the power in watts it can expend 


internally when short circuited. 
2. The economical value as regards first cost and installa. 


tion of a cell for doing work is measured by its = or the 


power in watts on short circuit per dollar of price, 

These rules hold whether there is sensible resistance in 
the leads or not, 

3. The conditions of minimum installation and minimum 
first cost involve those of maximum output, with a work- 
ing efficiency of 50 per cent. 

4. The economic criterion of a cell as regards operating 


expenses depends upon the continuity or intermittence of 
e e U e : 
its work, For light work it is measured by L o watts 


on short circuit per dollar of price as in the case of first 
cost. For heavy, sustained work the criterion becomes 


A „or the k. M. F. of a cell per dollar of renewal expenfe 


on one ampere-hour. For any given case the comparison 
can be effected by formula (14). 

To find the minimum installation and first cost for a 

liven power with negligible resistance in leads, formules 

3), (4), (5) and (6), may be used. 

minimum cost of operation is sought for and not mini- 

mum first cost, formulas (10), (11), (12) aad (13) apply, 
with the addition to the power needed of the power lost in 
leads, if these have sensible resistance. The minimum 
installation for the case of leads having sensible resistance 
is specially dealt with in formulas (16), (17) and (18). 


THE PRACTICAL MANAGEMENT OF DYNAMOS AND 
MOTORS.—VIII. 


CHAPTER VI. 


DIRECTIONS FOR STOPPING DYNAMOS AND MOTORS. 


This is accomplished by following substantially the same 
rules as those given for starting dynamos and motors in 
Chapter IV., only in the reverse order. But there are 
certain peculiar points to be observed in each case; so, in 
order to avoid any possible mistake, the matter of stopping 
is treated in this separate chapter. After any machine is 
stopped it should be thoroughly cleaned of dirt, copper 
dust and oil and put in perfect order for the next run. 
Switches, brushes, etc., should be fixed so that they will 
not accidentally close the circuit. 


One Constant Potential Dynamo (Shunt, 
Series or Compound Wound) running alone on a 
circuit with no danger of receiving current from any 
other dynamo or battery, should be slowed down and 
stopped without touching the switches, brushes, etc., in 
which case the E. M. F. and current decrease gradually to 
zero as the speed goes down. The switches may then be 
opened and the brushes lifted without any spark. In the 


380 


case of copper bushes this should be done just before the 
machine stops entirely, in order to avoid any injury to 
them if the machine turns back a little as sometimes occurs. 
Never switch out or disconnect a dynamo at full or even 
partial load except in extreme emergency, and the brushes 
should never be raised while the fields are strong’y mag- 
netized as the discharge of the magnetism may break lamps 
or pierce the insulation. 


namos in Parallel.—To stop a dynamo run- 
ning in parallel with one or more others or with a storage 
battery on the same circuit (usually constant potential) 
regulate down its £. M. F. until it is only slightly greater 
than that of the circuit (about one per cent.) and its 
ampere meter shows that it is producing very little current; 
the switch connecting it to the circuit should then be 
quickly opened. Under no circumstances, however, should 
a dynamo in parallel with others or a battery be stopped, 
slowed down or have its field magnetism discharged or 
weakened (7. e., more than enough to regulate its E. M. F. 
as stated) until its armature is completely disconnected 
from the circuit, as it might be burnt out or driven as a 
motor if its E. M. F. fell more than a few per cent. 


Compound Wound Dynamos in Parallel 
may be stopped by exactly reversing the method for start- 
ing (Fig. 13) but if as there suggested the “ equalizer” 
(E, Fig. 13) is left closed all the time the machines may 
then be stopped like simple shunt machines in parallel, as 
just described. 


Dynamos on the Three- Wire (Direct) Sys- 


tem are also stopped like dynamos on any constant poten- 
tial circuit as explained in the chapter on starting. 


Constant Current Dynamos and Motors in 
series may be cut out of, or into, the circuit without trouble 
and may be slowed down or stopped without disconnecting 
them from the circuit as the current is limited. If desired, 
the field coils may be short circuited to stop the action of 
the machine while in circuit. The only precaution, and 
that is absolutely imperative, is to maintain the continuity 
of the circuit and never attempt to open it at any point as 
it would cause a dangerous arc. Hence a constant current 
machine must be cut out by first closing the main circuit 
around or past the machine and then entirely disconnecting 
it from the circuit, that is, both its wires or terminals. 


One Alternator running alone on a circuit may be 
stopped or the field current shut off without trouble, 


Alternators in Parallel may be disconnected 
from the circuit without the difficulty which is found in 
throwing them on, because it is not necessary to get them 
in phase. 


A Constant Potential Motor is stopped by turn- 
ing the starting box handle back to the position it had 
before starting (Fig. 17) or if there is a switch connecting 
motor to the circuit it may be opened. In the latter case 
a considerable spark will occur, but if it is a quick-break ” 
switch it may be better able to stand the spark than the 
starting box. ‘The strictly best way is to turn the starting 
or regulating box arm back to the last contact point, which 
puts all the resistance in circuit, and then open the quick- 
break switch. 

Either of these three ways is perfectly safe and the one 
may be adopted which trial shows to work best and burn 
contact points the least. A constant potential motor like 
the corresponding dynamos when in parallel, should never 
be stopped or much reduced in speed or have its field dis- 
charged or weakened until it is disconnected from the cir- 
cuit, otherwise its counter k. M. F. is not enough to prevent 
an excessive current from rushing through its armature. 

Thus it will be seen that the constant potential machine 
is exactly the opposite of the constant current. The former 
is safest when the circuit is open and it is very bad to short 
circuit or stop it with the current on, whereas the latter is 
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safest when the circuit is closed, and the machine may be 
stopped or short circuited while in circuit. In the latter 
case a dynamo would require an effective regulator. 


PUTTING IN A HOUSE SERVICE FROM THE EDISON 
THREE-WIRE SYSTEM. 


BY 


A. Wonk Kothe., 


Tue three-wire system of underground tubing and boxes 
used by the Edison Electric Illuminating Company, of 
New York, is familiar to all, but the work of putting in a 
service or stub from the main, laying a new line, or repair- 
a “ burn-out,” may not be so generally known. 

is work is done by one of the gangs of men in the 
employ of the company. A gang consists of a foreman, 


N 
8 
No. 7 No. 9. No. 11. 
i House Line 
U 
| | g 
Š 5 x 
* ee Box in Coal hole 8 
$ 1 * 
po t 
8 * i 36 8 
. Š 
m= 2˙0˙ 
1. "A Curb Line 
‘ "n lee. Engineer 
out ' — 6 
66 i } 
3 
East 33rd. St. 


PUTTING IN EDISON 8-WIRE HOUSE SERVICE. 


tester, jointer and a number of laborers. Before the work 
can be commenced, a permit must be obtained to tear up 
the street; a location“ is also sent from the office. This 
location is a map of the street in front of the house in 
which the service is to be put, and shows the position of 
the line and nearest boxes. 

The service is laid from the nearest box; if this box is 
near enough to the cellar of the house a tunnel is dug to it 
from the cellar ; if it is not, a trench must be dug in the 
street and across the pavement. When this is done, the 
necessary measurements are taken in the trench for the 
length and direction of the tubing required, and some of 
the men are sent to the company’s yard to get the pieces 
wanted. 

Then the jointer takes off the“ box“ on the main line, 
and cracks off the hard compound filling it, which encloses 
the copper wires, or coppers” as they are called. The 
compound left sticking to the coppers is melted off, and 
they are then wiped and cleaned. 

After the tubing has been brought and laid in the trench, 
it is tested, before being joined up. The testing arrange- 
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ment consists of a portable astatic galvanometer, a 50-cell 
chloride of silver battery and a set of leads. The leads are 
made of two conductors of flexible lamp cord, drawn into 
a piece of soft-rubber tubing about six yards long. The 
galvanometer and battery are set up on the sidewalk, and 
the leads reach in the trench to the pieces to be tested. 
The battery and galvanometer are connected in series and 
if there is no deflection of the needle of the galvanometer 
when the leads are put on the tubing, the piece is o. K.“ 

In testing the pieces, one of the Teads is put on the iron 
tube, and the other on each of the three coppers in suc- 
cession. Then the leads are put on the first and second 
coppers, first and third, and second and third coppers. 
Then the needle is allowed to swing off by holding the 
bare ends of the leads in the hands, to show if everything 
was in working order when the test was made. 

After the pieces have been tested they are joined 
together with flexible wire joints and the boxes are bolted 
on. Then the last joint, on the main, is made ; this is gen- 
erally a live“ joint and some caution must be observed 
in soldering, not to have the solder short-circuit the cop- 
pers. The jointer must be still more careful in some cases, 
where, in order to get at the box, he must crawl his whole 
length in a tunnel barely large enough to admit his body. 

When all the boxes are on they are filled with hot com- 
1 and closed up. The compound, when it cools, 

ardens like pitch and forms an excellent waterproof 
insulator. Before the boxes are covered over with earth 
they are located by the tester in the manner shown in the 
accompanying sketch. <A box is generally located in two 
ways ; first, by the perpendicular distance in, or out, from 
the line of the curb; and, secondly, by the perpendicular 
distance from the nearest house line between two houses, 
the house line being supposed to continue into the street. 
A drawing of the location and notes upon it, are entered in 
the tester’s “‘field-book.” Slips are made out by the tester 
givin the district, street, side of street, house number, 
919 of service, size of tubing, date, foreman’s name and 
testers name. This slip also contains a drawing of the 
location and is sent to the office when the permit is 
returned. 

When the boxes have been located the trench is filled 
up and the 5 and sidewalk replaced. The work is 
now finished and it is only neceesary to connect the house 
wires and meter to the service for the consumer to obtain 
light or power. 


TELEPHONIC PROGRESS IN AUSTRIA. 


Tux telephone in Austria, according to the London 
Electrical Engineer, continues to make steady progress. 
The subscribers in Prag, Trieste, Lemberg, Graz, 
Czernowitz, Pilsen, Reichenberg, and Bielitz, have in- 
creased to 3,624, and in Vienna to 5,200, and in the 47 
small exchanges opened by the Government since 1889 to 
1,716, a total of 10,540. In Vienna the majority of the 
lines are underground loop lines ; reckoning these as single, 
there are now 12,250 miles laid, and 9,500 being laid. The 
total ie ae wire mileage for the country amounts to 
25,800. The cables used in Vienna are 1 mm. copper wire, 
covered with 1 mm. gutta-percha. There is only one ex- 
change ın Vienna into which now 5,000 looped lines run, 
and about 3,000 more are being run into it to provide for 
future extensions. The most distant subscriber is some 
four miles from the exchange. Interurban trunk lines 
have also been pushed forward ; there are now 23, of 
which the most important are: Vienna-Prag (direct), 191 
miles; Vienna-Prag (via Brünn), 219 miles; Vienna- 
Brünn (direct), 79 miles; Vienna-Budapest (three lines), 
250 miles; Prag-Tilschen, 724 miles; Prag- Reichenberg, 
70 miles. The Vienna-Trieste line will be commenced in 
March vid Graz; it will be 313 miles long. 
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ECONOMY IN ARC LIGHT WIRING. 


KG. Nek 


I HAVE noted with interest the suggestions made by Mr’ 
Sharpsteen on arc light wiring in Tue ELRCrRICAL Enet- 
NEER Of March 16, and fully appreciate the necessity of 
economy in this direction. From time to time we hear of 
many plans for reducing the amount of copper on our in- 
candescent circuits, but the question of reduction on arc 
circuits seems to have been sadly neglected by our elec- 
trical engineers. While economy in the former instance 
is no doubt the most desirable, we still find a large field 
for improvement in the latter, which means less capital to 
the investor and a corresponding reduction in the amount 
of line repairs. 

The plan used by Mr. Sharpsteen would be of value in 
bat very few instances as, in order to effect any saving in 
wire, both municipal and commercial lights must be located 
on, or very near, the same street. In the majority of cases, 
however, it is found necessary to string one line through 
one street and return by another. This would necessarily 
cause a constant return of the line to either street in order 
to keep the commercials in rotation, and would consume 
more wire, and require more poles, in many instances, than 
by running an entirely separate circuit. 

The objection to wasting power, caused by starting 
municipal lights at the same time as commercials, raised by 
Mr. Sharpsteen, is to the majority of electric light superin- 
tendents the least consideration, as on 5 all oircuits 
single-carbon lamps are used for commercial lighting, and 
in many cases the consumer neglects to turn out his lam 
when business hours are over and at the time contracte 
for. The lamp then, on burning to the full length of the 
carbon, cuts itself out automatically, but still has the full 
current traveling through its magnet coils; and this is not 
only detrimental to the adjustment of the lamp, but to the 
life of the coils themselves. Here we have another and greater 
loss of power caused by the lamp burning from the con- 
tract time to the point of cut-out, as well as materially in- 
juring the mechanism; and in order to obviate these diffi- 
culties it is absolutely necessary to control our commer- 
cial lamps from the station. I have made it a point, of 
recent years, to place a short-circuiting switch in addition 
to the ordinary cut-out within easy reach, and the result 
has been more than encouraging; the switches saving over 
and over again their original cost in power and life of 
lamp. 

To my mind the advancement of economy in are wiring | 
lies more in the direction of a single circuit from which al 
commercial and municipal lamps can be turned off and on 
by an automatic cut-out operated by battery from the 
station. This automatic cut-out will take the place of the. 
ordinary cut-out, and the amount of wire necessary to 
operate them will be a comparatively small item. We 
find just such an automatic switch employed for incandes- 
cent work, and illustrated in the same issue of THe ELRC- 
TRICAL ENGINEER; and it is but a question of a short time 
when this plan will be adopted for arc circuits, thus ma- 
terially reducing the consumption of copper by local elec- 
tric light companies. 


SERMONS BY TELEPHONE. 


Tut TEkLETUDUONE Company of Glasgow has completely 
fitted up an elaborate telephonic arrangement in Woodside 
Church, whereby the subscribers are enabled to hear the 
entire service at home with the utmost distinctness and 
ease. 
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Truisms which one has verified for one’s self out of a personal 
experience, are apt to have a special value to the owner.—Prof. 
8. P. Langley. 


OIL AS AN INSULATOR. 


T may be laid down as an established fact that the 
creation of a new art is accompanied almost invari- 
ably by developments in collateral lines and the employ- 
, ment of methods and apparatus in a practical way that had 
up to that time been used merely experimentally. The 
recent enormous impetus given to high tension transmis- 
sion is no exception to this rule, and those who have fol- 
lowed the course of recent events must be thoroughly im- 
pressed with the important position assumed by oil as a 
means of insulation. The results obtained in the Lauffen- 
Frankfort transmission have already given indication of 
the value of oil as an insulator for overhead lines and in 
that respect had only tended to confirm the results already 
obtained with it on circuits of comparatively low potential 
difference. Mr. Tesla and Prof. Elihu Thomson had also 
demonstrated its value as an insulating medium for high 
tension currents, and, in general, for the insulation be- 
tween primary and secondary coils of converters. As re- 
gards the history of oil as an insulator we note that in an 
excellent paper read before the Institution of Electrical 
Engineers, Prof. D. E. Hughes, lays claim to having 
first employed it in tbis manner, and in substantiation 
thereof cites the patent issued to him on Jan. 11, 1859. 
But it is the results obtained by Prof. Hughes which he 
gives in his lecture to which we would rather draw atten- 
tion, and which prove unquestionably the great superiority 
of oil over even the best of solid insulators heretofore em- 
ployed, not excluding gutta-percha. Prof. Hughes shows 
in effect that the value of oil as an insulation increases both 
with the potential of the charge and also with the rapidity 
of alternation; for when the experiments are made by an 
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impulsive rush so as to have the greatest number of vibra- 
tions per second, in the neighborhood of one million, even 
the poorest oil, snch as castor oil, shows marked superiority 
over air or gutta-percha, a behavior which recent investi- 
gations have shown to be in direct contrast to that of solid 
insulation material, Prof. Hughes also showed that a 
spark from a Leyden jar which would usually pierce four 
inches of air would not pierce one-nineteenth of an inch of 
rosin oi), proving that oil when resisting an impulsive rush 
has seventy-nine times higher insulating powers than air. 

But there is another application of oil insulation, pointed 
out by Prof. Hughes, which ought to receive the most 
serious consideration by manufacturers of submarine and 
underground wires, and that is, the remarkable power of 
self-restoration when the insulation is temporarily destroyed 
by a puncture or cut so as to lay the wires bare for an 
instant. As an example of this, Prof. Hughes showed a 
thinly coated gutta-percha wire plunged into a small lead 
tube containing rosin oil. A cut through the gutta-percha, 
laying bare the wire, destroyed the insulation for an 
instant, but in less than a second the oil percolated through 
the cut and restored the insulation to its previous bigh 
value. The prescience of Mr. David Brooks and bis stead- 
fast advocacy of oil insulation, entitle him to be recog- 
nized as a pioneer in this field. In this connection the 
insulators described by Mr. Hewett in another column 
would appear to fulfil the conditions suggested by Prof. 
Hughes in constantly providing a fresh insulation for under- 
ground bare conductors. 

But there is one aspect of the question of oil as an in- 
sulator which must not be lost sight of, if we apply this 
method to telegraphic, and more specially to telephonic 
and to high tension work. We refer to the high specific 
inductive capacity of the oils in general, that of rosin oil 
being equal to, if not greater, than that of gutta-percha. 
The effect of this increase in capacity in telephone cables 
must necessarily shorten the effective talking distance to 
a very large extent ; indeed, so narrow is the margin here 
permissible that dry-paper insulation may now be said to 
have become the standard of American practice, and in- 
volving a capacity of .075 microfarad per mile, as against 
The effective capacity of the line in 
high tension alternating work was only too well shown in 
the Lauffen-Frankfort transmission, where a large part of 
the power was absorbed in charging the line alone, It 
may be argued that this charge is one which is constantly 
restored, and hence entails no expenditure of power, but it 
would still entail an increased capacity in the generating 
apparatus for a given power to be delivered at the other 
end of the line. It is not, improbable, however, that difh- 
culties in this direction may, in the future, be overcome by 
counteracting devices involving auxiliary condensers and 
coils with high self-induction. There can be no reasonable 
doubt that while the solid insulators still have a large field 
of usefulness before them the liquid insulators will occupy 
a prominent position in the future in high tension electrical 
work. Before the employment of oil becomes general, much 
will have to be done in studying its actions, especially 
when used in connection with fibrous and other insulating 
materials, In the excellent series of articles by Dr, J. B. 
Williams, now appearing in our columns, special reference 
will be made to this important and timely subject. 
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THE ADVANTAGES OF A BUGABOO. 


Twick within a few weeks we have been appealed to by 
readers to make some effort by way of stopping the spread 
of the reckless habit into which newspaper reporters, and 
some insurance people, have fallen of ascribing every 
mysterious fire to electric wires. One recent instance 
occurred in New England, and another happened at the 
destruction of the Smith-Gray building in Brooklyn, when 
the fire was attributed to electricity, although the owner, 
who ought to know something about the matter, said that 
the idea was perfectly absurd. In our current issue appears 
a letter from St. Louis protesting against the reports of the 
fire in the Liggett & Myers building, on the very reasonable 
ground that there was not a wire within 40 feet of the place 
where the fire broke out. 

So far as the newspaper men are concerned, we can only 
advise our friends to have patience. Newspapers are 
generally open to the argument of facts, and in due course 
they will learn that while electricity has its dangers, it is 
the safest risk. Insurance companies know this, but in the 
gradual introduction of electricity they see the opportunity 
to advance, piecemeal, their present low rates of insurance, 
so that by the time all good buildings have electricity, 
everybody will be paying higher rates. There may be no 
defined plan about this, but there is beyond question a ten- 
dency of the kind suggested. Our insurance contemporary, 
Lhe Standard, of March 19, in a leading editorial says: 
“Electricity is recognized as a bad hazard, but with 
approved lighting installation is placed ahead of kerosene 
or gas.” Here again, however, the drift of policy we have 
referred to is shown for it is added: A charge is very prop- 
erly made where the electric trolley wire is used for street 
car service.” Now last week, we pointed out that 87 per 
cent. of the cities over 200,000 inhabitants, in this country, 
and 974 per cent. of the cities between 50,000 and 200,000, 
have trolley roads. Are we to infer that in every one of 
these a building whether it has outside connections or not, 
is properly ” liable to an extra charge? If so, anybody 
can see at once that an enormous percentage of insurance 
comes at once under heavier assessment, although it has a 
form of lighting that is placed ahead of kerosene or gas.” 
We may note that the addition on account of trolley 
systems is 2 cents, We also note that, in spite of the 
statement or admission in The Standard, the new schedule 
submitted by the underwriters to the companies assumes 
that the “standard building” is lighted by gas, and pro- 
vides that even where the electrical installation is approved, 
1 cent shall be added for electric lighting. In other words, 
electricity is a convenient bugaboo for squeezing an extra 3 
cents out of insurers. We agree with our correspondents 
that it is time a kick was made. 


THE COST OF CURRENT FROM BATTERIES. 


In spite of the almost universal employment of the dy- 
namo as a current generator, the galvanic battery still has 
a large field of usefulness which it is likely to enjoy for 
some time to come. To discuss its economic value, there- 
fore, is opportune, and the discussion is valuable when 
taken up on the lines adopted by Mr. A. E. Kennelly on 
another page. The author shows in general the marked in- 
fluence of the internal resistance on the working economy 
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of a galvanic battery, not only from the electrical stand- 
point, but also when considered as a factor in relation to 
the cost of cells to obtain a given power, so that under cer- 
tain conditions a high voltage cell may be less economical 
than one of lower voltage having low internal resistance. 
Mr. Kennelly points out, in addition, the various conditions 
governing minimum first cost of installation and minimum 
cost of operation, a relation which has probably never been 
clearly pointed out in connection with primary batteries. 


FENDERS FOR ELECTRIC CARS. 


Ir is interesting to note in the annual report of the Mas- 
sachusetts Railroad Commissioners the statement that no 
fender has yét been found which is efficient for the saving 
of life. Some fenders have been tried since the introduc- 
tion of electric cars, but the results are not satisfactory; on 
the contrary, the fenders appear to have been in more than 
one instance an additional peril to the person who has had 
the misfortune to get under an advancing car. It would 
seem that the invention of a satisfactory fender ought not 
to be difficult, but the fact that cable cars are still without 
them indicates that the invention has not been made. Cable 
cars are much more dangerous than electric if only for the 
reason that their direction of travel cannot be reversed. 
The probability is that as people become accustomed to the 
swifter motion of mechanical cars, they will cease to gauge 
them by the slower standards of animal cars, and then there 
will be fewer accidents. But of course the greatest safety 
can only be attained by having the tracks above or below 
the surface of the street. 


HIGH FREQUENCY DISCHARGES. 


Tak extraordinary enhancement of high tension dis- 
charges when accompanied by high frequency of alter- 
nation is shown in a most marked degree by the experiments 
described in another column by Prof. Elihu Thomson. 
These very interesting experiments also show in a striking 
manner the influence of the number of primary turns on 
the rate of oscillation, so that a given condenser requires a 
primary in unison with it to obtain the maximum effect. The 
importance of large, smooth surfaces to resist puncture in oil 
and air with such potentials is also pointed out. 


ECONOMY IN ARC LIGHT WIRING. 


THE communications which appear in our columns this 
week would seem to show that arc lighting practice is still 
far from that condition which incandescent work has at- 
tained where economy in wire is concerned. The methods 
for securing a saving of circuit as shown in our March 16 
issue by Mr. Sharpsteen and in to-day’s by Messrs. Young 
and Mackie are based on different principles and are well 
calculated to constitute a good basis of comparison for arc 
light station managers. A suggestive discussion of the 
subject is also furnished by Mr. Rommel, a practical central 
station manager. Now that prices for street lights are cut 
down so near the point of unprofitableness, these methods 
of economizing in circuit construction, or in operating 
expense, become more and more worthy of attention. 
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ECONOMY IN ARC LIGHT WIRINGIN NEW YORK 
CITY. 


BY 
PU O 7 i 
Tue article by Mr. S. H. Sharpsteen in ThE ELECTRICAL 
ENGINEER of March 16, 1892, will no doubt be favorably 
received by the superintendents of arc light plants, and 
while there has been but little said of the economy in wir- 
ing, as practiced in such plants, still there has been advance- 
ment made in the saving of wire and circuits in some of 


the recent arc light plants installed, and for the benefit of 
the large majority of central stations it is hoped that others 
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will contribute information, and bring up the standard of 
economy in arc light wiring to a favorable comparison 
with the best practices known, for the distribution of 
power and incandesent lighting on the constant potential 
systems, 

It would be interesting to determine the exact saving as 
shown in the scheme proposed by Mr, Sharpsteen ; for if 
there happened to be more commercial than city lamps on 
the 3-legged circuit, the extra cost of the third leg might 
be more than the saving of coal effected by starting the 
city lights later than the commercial. However, the idea 
of the third leg is of value and can be used to great advan- 
tage in many cases. 

There are many disadvantages in running the dynamos 
in series, and therefore, where a circuit has as many 
as 100 arc lamps connected and the dynamos are of 50 
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designed the scheme shown in Fig. 1, which allowed of the 
operation of three dynamos on two circuits, each dynamo 
being independent, and entailed no increase in voltage, as 
would have been the case were the. dynamos connected in 
series. 

This arrangement allowed of the saving of two wires 
between station B and station A, a distance of six miles, 
i. e., 12 miles of wire. Of course, it will be readily un- 
derstood that the legs 2 and 3 carry twice the cur- 
rent of legs 1 and 4, being required to take the cur- 
rent of lamps emanating from station A, in addition to 
the current for the lamps in legs 1 and 4. The actual 
current in 2 and 3 was 20 amperes, the normal current 
being 10 amperes. The wire was No. 6 B. & S., and proved 
quite ample for this purpose. 

Another case where the 3. legged circuit was adopted, 
was for the operation of (1) a continuous day and night cir- 


Up Town Station 
— 
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cuit, (2) a day circuit only, and (3) a city night circuit, all 
three services carried out with the use of but three wires, 
As shown in Fig. 2, all of the day service was connected 
in the leg marked 1, all the continuous service customers 


requiring current 24 hours daily connected in leg marked 


a, and city lights and night service customers connected 
in leg marked c, onedynamo only being employed. During 
the day the dynamo was connected with A and B, and at 6 P. 
M., the dynamo cable was transferred from B to c, and again 
in the morning replaced in 3. For the safety and protec- 
tion of the day trimmers, a switch was placed at s, which 
was required to be disconnected in the morning before 
trimming, and again thrown on after all lamps were trim- 
med. In this case the amount of wire saved is equivalent 
to three conductors equal in length to the distance between 
B ands. This system of circuits, though now discontin- 
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lights capacity, a third leg connecting the middle point in 
the circuit and running back to the station and used as a 
common return wire for the two 50-light dynamos, allows 
city lights to be connected on one positive leg,and the com- 


mercial lights to be connected on the other positive leg, and 


they can therefore be started and stopped independently of 
each other ; or all lamps to be operated until midnight 
may be connected on one positive leg, and the “ all-night ” 
lights connected on the other positive leg, and thus two arc 
circuits can be operated independently of each other and 
with but three wires. 

I may instance a case where this idea was put to good 
use in New York City, where a company is operating two 
stations, one down-town and the other up-town, the two 
stations being connected by a trunk line which operates 
some of the up-town station circuits from the down-town 
station, and also commercial lights between the two stations. 
The remaining circuits were operated from the up-town 
station. On account of the pressure of business the writer 


ued, was found flexible and economical, and if well man- 
aged is simple and safe. 


TESLA APPARATUS. 


A TesLa experimental apparatus is being constructed 
for lecture purposes at. the Finsbury Technical College, 
says the London Electrical Engineer. The students will 
be very much on the gui vive the first time Dr. Thompson 
ventures to take the million-volt shock into his body. 
Some one must evidently follow suit to Mr. Tesla, but we 
have heard the opinion expressed by several engineers that 
they would hardly like to build and test such an apparatus 
with a trust in its harmlessness merely from abstract or 
mathematical reasoning without trying it, say, on a calf 
first. Mr. Tesla has a splendidly-equipped laboratory in 
New York, and the experiments he showed at the Royal 
Institution are by no means all he had to produce, 
given more accurately determined conditions. 
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MUNICIPAL LIGHTING IN CHICAGO AND 
ELSEWHERE. 


BY 


a 


My attention has been called to a paper by M. H. 
Mikkelsen on “Electric Street Lighting in Chicago,” 
which is being widely circulated by the advocates of 
municipal ownership. The author is evidently a votary of 
municipal ownership and cites Chicago as a shining ex- 
ample of remarkable success financially, and especially 
calls attention to the fact that the city is “ free from the 
influence of Federal politics.” 

It is a peculiar coincidence that this laudation of Chicago’s 
aldermen should be followed by Associated Press reports 
that are being flashed over the country, announcing that 
“ten of these very honest and reliable aldermen are 
boodlers and have received $560,000 as bribes in the closets 
of the City Hall,” and that they have adopted the famous 
Tweed Ring tactics and emigrated. This is a conclusive 
and practical illustration of the position that I have here- 
tofore taken that municipal lighting should not be owned 
by a city and controlled by a ring for political or other 
purposes. 

In this paper the author plainly states that electric 
lights in Chicago cost less than in other cities, because the 
city owns the plant. It is evident that the author has had 
no practical experience in electric lighting, and bases his 
suppositions on theories instead of facts, and it is only 
charitable to suppose that he has been misinformed, as the 
figures he quotes regarding the cost of lights in various 
cities are so utterly at variance with the true condition of 
the business in those cities. The author claims that the 
total cost of organization and maintenance of Chicago's 
electric lighting system is 8556, 000. 

The comptroller of the city, in his financial report, states 
under oath that the plants cost to January Ist, 1891, $526,- 
184.47 ; this would leave only $29,815.53 as the expense of 
running the lights for over four years, according to this 
author's statement; while the comptroller states that he 
paid $132,804.48 for expenses of lights for one year. To 
this must be added the expenses of lights for three years 
previous to 1891, and we find that the statement regarding 
the cost made by the author of “Electric Street Lighting 
in Chicago” is over a quarter of a million dollars less than 
the actual amount paid by the city. 

With over a quarter of a million left out of the account 
it is very easy to make the cost of lights $68 per year. 
What are the facts? The pay-roll of the electric lighting 
department of Chicago, November ith, 1891, was as 


follows : 

4 Chief Engineers........... at $1,200...... $4,800 
6 Assistant Engineers....... 1, 000... . 6,000 
o/ ˙⸗aA ee aes a 720. 5,760 
11 Dynamo Tenders.......... a 900. .... 9,900 
4 Chief Trimmers........... 4 900...... 3, 

17 Trimmers. .... ........... ts 7 12,240 
16 Firemen aes 720. .... 11,520 
4 Day Men (at plant)....... se 720 2,880 
2 Limemen.............0.... 900 1,800 

8 Trauble Men.............. * 1220 2.160 
1 Time Keeper about 1,000. . . 1,000 
2 Bookkee pers. 1.000 2,000 
1 Electrician. .............. 23,000 8,000 
2 Assistant Electricians... . 1,500...... „000 

— $69,660 


(The above pay-roll does not include the names or pay 
of thirty employees discharged immediately after the 
elections of November 3d, none of whom received less than 


$720 per year.) = oe 
The total number of lamps in operation at that date was 
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963. Therefore, with 963 lamps and a pay-roll of $69,660 
per year, we have an outlay of $72.33 per lamp for labor 
alone, not including anything for coal, oil, waste, interest, 
repairs, depreciation, water rent, taxes, broken globes and 
lamps, carbons and other contingencies, Add these, and 
we find the cost is nearly $190 per year per lamp. With 
the business in this condition, will the author kindly ex- 
plain if it was by the system of mathematics taught at the 
institution he represents that he made the cost of lights 
only $68 per year ? 

Notwithstanding the statement that it only costs the city 
$68 per year to furnish the lights, they have just closed a 
seven years’ contract with one of the local electric light 
companies to furnish 280 arc lights for street use at $182.50 
per year. Would the city pay a private corporation $182.50 
per year per lamp if they could produce the light them- 
selves for $68? The author of this paper will find that 
actual practice and the facts developed by daily business 
furnish a more reliable basis to work upon than theory and 
imagination. 

The assertion is made that Boston pays $237.25 per year 
for each lamp, because their lights are furnished by a 
private corporation. The price paid in Boston is forty 
cents per night, each lamp burning 365 nights per year, 
being $146, and $36.50 per year less than Chicago has 
agreed to pay for the same lights, with coal in Chicago at 
$1.33 per ton, and in Boston $4.50, and the former city own- 
ing a plant of its own. Comment is unnecessary. 

The municipal plant at St. Louis was quoted in the 
hearing before the Massachusetts Legislature as an example, 
showing that other electric light companies were robbing 
the public. The St. Louis company have decided to throw 
up their contract and forfeit their bonds of $50,000 rather 
than continue the lights at the price called for under the con- 
tract. Here is one of the largest and best plants in the 
United States, favorably located where fuel is cheap, trying 
to produce street lights for $75 per year. After a year’s 
trial, with the best of management and scientifically 
handled, they are willing to forfeit $50,000 rather than 
continue the business at that price. 

Do the advocates of municipal ownership imagine that 
misleading and incorrect statements will benefit their cause 
or advance their interests? Why not give the facts fairly 
as they exist and show a true comparison of the two plans, 
giving all the expenses in each case, and not garble reports? 
Then the public and taxpayers can judge for themselves 
which plan is most desirable. l 


THE SOUTHERN ELECTRIC COMPANY’S SYSTEM 
OF CONTROLLING LIGHTS. 


We have already described in our issues of March 9th 
and 16th some of the features of the new system for con- 
trolling incandescent lights,which has just been brought out 
by the Southern Electric Company, of Baltimore, Md. 

In our March 16th number we showed the P. & M.“ 
push-button switch, and illustrated how, in a very small 
space, any number of lights may be controlled - turned on 
or off—by the use of push buttons instead of a switch con- 
trolling the current passing through the lamp itself. We 
illustrate this week a special form of socket, which is per- 
haps the most important feature of this new system—a 
socket which is being made for all standard classes of ser- 
vice. 

Fig. 1 shows the socket switch itself. This is an 
electromagnetic key operated by an ordinary battery 
circuit, controlled by the simple and ingenious push-button 


1. Mr. C. H. Wilmerding, general manager of the Chicago Arc Lipni and 
Power Co., in a letter to the Editor of Tag sLucTeicaL ENGINEER, March 
2, Says: In regard to the statement that this company had secured a contract 
for seven years city lighting at $182.50 Ii lamp. would say that although an 
ordinance to that effect passed the council, it was vetoed by the Mayor.“ 
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switch already described. Fig. 2 shows this switch mount- 
ed upon the socket, while Fig. 3 gives an interior view of 
the combination. 
It will be readily seen that any lamp or any number of 
separate lamps may be controlled from many different 
ints without changing the lamp circuit itself. If, for 


instance, in a dwelling it is desired to turn on or off a lamp 
in any particular room, the push button controlling the 
special form of socket shown above, may be as many and 
as far from one another as necessary, the extension of the 
number simply involving further continuance of the bat- 
my circuit which controls the electromagnetic key of the 
socket, 
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Now, if this principle is a good one in the caseof a single 
lamp, why not use it in the shape of a switch controlling a 
group of lamps in an electrolier? This idea has been car- 
ried out ina fixture switch, the operation of which is es- 
sentially the same as that of a single lamp. 

The system above briefly described is obviously applica- 
ble with great economy to the work of theatres, club 
houses, business houses, residences, and in fact, every- 
where; it also possesses advantage in its adaptability to an 
existing system of incandescent lighting, dispensing with 
heavy switchboards, snap switches, rheostats, etc.; it has 
already been introduced in a number of club houses and 
residences with great success, 

The contrast between this system and the old method of 
operating lights is conspicuous in the case of a well-known 
installation in Baltimore, where a small board less than 
12 x 7 inches, with simple push buttons absolutely controls 
140 lights which can be turned on or off by groups or all 
together, by a light pressure of the finger. It would, there- 
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fore, seem that the novelty, economy and pliability of the 
system generally, oannot fail to interest those actively en- 
gaged in electrical construction work and exert a marked 
effect upon future installations. 


DYNAMIC INDUCTION AT HIGH POTENTIALS AND 
FREQUENCIES. 


BL. Karan 


IT is the purpose of the present writing to supplement the ex- 
periments which were described by 5 time since, in which 
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condenser discharges at comparatively high potentials were used 
to induce by dynamic induction similar discharges in parallel cir- 
cuits or coils. The application of the principle to the production 
of an efficient lightning prorector or device affording a selective 
path for high . ischarges has already been pointed out. 
So also the effects of the use of varying numbers of turns in the 
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coils under induction have been shown; effects which have enabled 
me up to the present to obtain sparks of over 81 inches in length 
in free air between ball terminals about one inch in diameter and 
in an apparently continuous stream of not iess than 250 
second. These sparks are bluish white, like Leyden jar dis- 
charges, and are accompanied by a loud rattle or roar. These 
effects and their bearing on insulation will be further adverted to. 
The following experiment is an exceedingly instructive one, 
as showing the means I use for obtaining a balance of E. M. F.’s 
or selective path : Two coils of heavy wire are wound, each having 
about 12 to 15 turns, more or less. The coils are separated by a glass 
cylinder, one coil being in the interior of the cylinder and the other 
being wound outside thereof. Connections are made as in Fig. 1. 
The s of the coils should be kept apart, or well insulated from 
one another. An incandescent lamp L is put in circuit with one 
of the coils, as the outer one, by putting one terminal of the 
lamp in connection with one end of the inner coil and the other 
lamp terminal to one end of the outer coil. The wires ab permit 
condenser discharges to be passed through the inner coil; a branch 
wire C is taken from b and its free end can be connected to any 
part of the outer coil £o as to include more or less of the turns of 
the outer coil in a branch with the lamp around the inner 7 — 
With, say, 12 turns in the inner coil, and a possible change of the 
turns of the outer coil from none to 15 or 16, and passing condenser 
discharges over an air gap at J with an air blast playing on the 
spark to prevent continuous arcs, when the condenser ch 
are furnished by the high potential secondary of an alternating 
current transformer, the lamp at L would be lighted to a ater 
or less brilliancy according to the turns of the outer coil in use. 
In applying the movable wire to the outer coil at a certain point, 
there is found to be no current passing in the lamp, and on pass- 
ing this wire either way from this point so as to include more or 
less of the outer turns, the lamp is lighted with gradually in- 
creased brilliancy as the neutral point is more and more departed 


THE ELECTRICAL ENGINEER. 


337 


of five rather heavy wires laid gside, and the connections are 
made by carrying the terminals outaide at 0, keeping them about 
two inches apart. The wire leaving 8 down goes to a rod 
which rests in a cup in the centre of the bottom head of the bar-. 
rel. This cup hasa rod extending down through a glass cylin- 
der filled with oil which dips ina horizontal trough of oil T, 
through the centre of which is carried a prolongation of this rod 
to conduct the discharges to the lower discharge terminal D. 

The upper end of 8 is treated in a similar way, passing up 
through a cork in a glass vessel, such as an inver bottle with 
the bottom perforated. then horizontally in the trough T of oil 
to the sleeve G through which a hollow brass bar D, with rounded 
ends, may be slid up and down. For this purpose a string and 
pulley with counter-weight w may be prorade The bar D, 
should be, say, an inch in diameter to avoid brush discharges from 
its sides, and in fact, its upper end should be covered with a bot- 
tle of oil or have a large polished ball ; otherwise large brush dis- 
charges will pass into the air from it. By means of a condenser 
and spark gap with a blast of air blowing across the gap. the 
apparatus may be used to obtain the high potential and high 
frequency pore The charging of the condenser is from the 
secondary of a high potential induction coil given about 15,000 to 
20,000 volts, the primary of which coil is fed from alternating 
current mains. e condenser used in the experiments, consisted 
of 16 Leyden jars of about a gallon each, which was all there 
was at command. This will be replaced by a special condenser 
adapted for such work. The discharges from the apparatus are, 
as stated, over 31 inches long, and this distance is the maximum 
that can be given to the space between the terminals as the appa- 
ratus is constructed. Fig. 5 shows the actual apparatus. 

The power of the discharge is exemplified by the ease with 
which glass plates are punctured. Heavy pine or even oak boards 
are perforated and set on fire. The discharges scorch a black 
line where they pass over a surface of wood, and soften glass 
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from. Of course a current indicator, provided it responds to cur- 
rents of excessive frequency, may be substituted for the lamp. 
This experiment shows in the clearest manner the fact, that a 
selective path for the discharges of high potential is obtained 
e the relative number of turns in the outer and inner 
coils. 

I have in a 5 communication stated in what way this 
combination of inductive coils has been applied as a lightning 
arrester R apparatus for dynamos, motors, transform- 
ers, ete. Varying the spark length at J or the condenser capacity 
does not, so far as has yet been determined, disturb the relations 
found. It is, of course, necessary that the two coils be well in 
sulated from each other, and this can easily be done by immersion 
in oil or separating them by glass, hard rubber, or the like. 

I will now describe certain forms of apparatus which are 
adapted for Saning: at will, very high potential discharges In 
fact, I have been able easily to obtain from about 1,600 feet of 
wire, sparks of over 81 inches between the discharge balls. So far 
as can be estimated from available data, these sparks are due to 
potentials of not less than half a million volts. 

In Fig. 2, B is a barrel of lubricating oil. an oil of high 
insulating qualities, being in fact a liquid paraffine. The top of 
B is open, and in it are immersed the primary and secondary 
coils P and 8, each wound on a paper cylinder. The cylinder on 
which s is wound is about 3 inches smaller in diameter than the 
other, and ħas an external diameter of about 13 inches. It is 
covered with two layers of silk, and upon this is wound 500 turns 
of No. 26 cotton-covered wire in one layer with a silk thread be- 
tween the turns. This layer covers about 20 inches of the length 
of the cylinder. The terminals of this fine coil are carried out 
respectively through the lower head and up through the oil above, 
as will be described. 

The primary P consists of fifteen turns of a conductor composed 


where they locate themselves in passing over a sheet. A stick of 
wood placed between the terminals and joining them, is splint- 
ered and torn by the discharge, and is found covered with a fur 
of fine splinters. Glass vessels are shattered in the line of the 
discharges, and inflammable matter is set on fire. Perhaps the 
most beautiful effect is obtained by the insertion of a plate of 
glass between the electrodes when separated about 24 inches. 
If the glass be thick enough to resist perforation, the discharges 
spread all over it and pass around the edges producing an almost 
indescribably beautiful effect, especially in a feebly lighted room 
which allows all the minor ramifications of sparks to be seen. 

The induction in the fine secondary of the apparatus is about 
1,500 to 2,000 volts for each turn which would give 750,000 to 
1,000,000 volts total for the 500 turns. Buton account of con- 
denser actions absorbing a part of the discharge it is probable that 
the effective electromotive force between terminals may not much 
exceed 500,000. We have no ready means of measurement of 
such pressures. A very simple and inexpensive form of appara- 
tus for obtaining these high potential discharges is shown in Fig. 
3. It consists of a wooden trough, the joints of which are capa- 
ble of holding oil ; its parts may be nailed or screwed together in 
the ordinary way with shellac or white lead. 

The primary coil of ten turns lies against the sides of this 
trough, and the secondary layer may be an ordinary wire heavily 
insulated with cotton and wound on a cylinder of paper C or 
cardboard covered with dry muslin or silk. If the turns are 
not over six inches in diameter the cotton insulation between 
turns will suffice, if rather thick, say, o of an inch, or over. 

The secondary terminals are taken outat the centre of the ends 
of the cylinder, as shown, and led up through a glass vessel, G, 
which may beconveniently made of two bottles with the bottoms 
removed and cemented TENT ; ora specially blown glass ves- 
sel may be used instead. Its object is to hold oil and cover the 
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secondary terminals to a height- sufficient to remove them far 
enough to prevent disc passing over the surface of the oil in 


the trough which is used to cover the coils, as indicated. The 


discharge terminals D D, up and outward from the bottles and 
the sparks are obtained between them. The simplicity of cov- 
struction is evident, a trough four feet long, will hold a coil capa- 
ble of giving a spark discharge three feet Teng. By coupling up 
two such troughs in tension this effect may doubtless be doubled, 
if required. 

It is important, of course, that all connections, leads from the 
condenser to the primary coil, etc., be as short and as free from 
self induction as possible, or the rate of oscillations on which the 
high inductions depend will be lessened and the effects be weak- 
ened to some extent. The potential given by a secondary coil of 
a certain number of turns depends, of course, on the rapidity of 
magnetic change and the extent of such change, or maximum 
densities of tield attained. The greater the number of turns in 
the primary, the greater will be the field strength if the same 
current fiows in every case. But increasing the number of pri- 
mary turns slows the oscillation rate and diminishes the 
maximum current value and so diminishes the magnetic density. 
There is evidently to be selected therefore, for each condenser, 
that number of turns which will give the highest product of the 
rate of change and the extent of change or maximum field. 

As a striking illustration of the slowing effect of numerous 
turns of wires on the periodicity or rate of change, it may be 
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Fic. 5.—APPARATUS FoR HIGH POTENTIAL DISCHARGES. 


mentioned that if, instead of passing the condenser discharges 
through a coarse coil of few turns, using the spark gap and 
charging transformer as before, they be passed through a well-in- 
sulated coil of many turns of comparatively fine wire, the dis- 
charge rate may easily be brought down low enough to cause the 
apari to whistle along with the sound of the alternating dis- 
charges of 125 periodicity used in the charging transformer. The 
introduction of a well-made iron wire core greatly lowers the tone 
obtained. It is conceivable that an approximation to music might 
be obtained from spark discharges sent through coils of such va- 
ried inductance as to cause the rates of oscillation to follow those 
of the musical scale. 

In the conduct of the experiments on high inductions, which 
have been described, one cannot fail to be impressed with the ca- 
pabilities of oil as an insulator. The perforation of two inches of 
oil between rounded terminals of, say, 4¢ inch diameter, would 
seem to demand a potential capable of causing a leap of five feet 
in air. It appears to be true that edges or points under oil or 
imbedded in any insulating medium are effective in inducing 
puncture for the same reasons as they are effective in discharging 
through air. They act as electric wedges and concentrate the di- 
electric strains upon those parts of the insulating medium direct- 
ly in front of such points or edges. Hence, the most perfect insu- 
ration to vesist puncture in oil or air demands smooth surfaces of 
as large diameter as possible. This is of course a different matter 
from insulation resistance or power of resisting Jeakage. 


“IN CHANGE UNCHANGED." 


A READRR who has every copy of THE ELECTRICAL ENGINEER 
since April, 1882, writes : ‘*‘ Enclosed please find check for my 
subscription for the best electrical paper on top of the earth.” 


[March 30, 1892. 


BEARING FALSE WITNESS AGAINST ELECTRICITY. 


THERE seems to be a growing tendency among insurance 
companies, or the parties in whose premises disastrous fires have 
occurred, or the public at large, or possibly our daily newspapers, 
to make sweeping and, as it were, conclusive assertions, that the 
damage from fires directly resulted from electric light wires. 

Apropos of this we enclose a clipping from the St. Louis 
Republic, relative to a large fire that occurred here yesterday. 
As stated in the second clipping from the St. Louis Post Dispatch, 
we did the wiring iu this building and happen to know that there 
were no wires within forty feet of the place where the fire started. 
It is immaterial to us who makes these broadcast statements; they 
are nevertheless very damaging to our line of business, and to 
say the least very unjust. 

Can’t you take this matter up and publish in the columns of 
your valuable sheet a few lines to serve, as it were, as an antidote 
for this virulent poison which has been thrown into the public 
mind? ELECTRICAL SUPPLY Co., 

W. N. MATTHEWS, President. 

St. Louis, March 19, 1892. 


Personal. 


MR. P. J. SHIELS, who has been stenographer for some time 
past in the office of the Electrical World has resigned his position, 
and will have no further connection with that concern. Mr. 
Shiels is opening offices in the Bennett Building, corner of Nassau 
and Ann streets, as a stenographer, typewriter, translator, etc. 
He is thoroughly familiar with technical work in the electrical 
field, and is moreover a skilful translator of French and Span- 
ish. Having had opportunities of testing his work, the editors of 
THE ELECTRICAL ENGINEER can heartily recommend him. 


Legal Notes. 


PATENTS ON FIBRE RODS. 


THE DELAWARE HARD FIBRE Co., Chas. G. Rupert, treasurer, 
under date of March 12, has issued a special circular, of which the 
following is a portion: 

„We wish to call your attention to U. S. letters patent Nos. 
11,173 and 469,288, of which we are sole owners, which cover the 
mode of making fibre rods as well as the machine for their manu- 
facture. 

„We desire to state that we are fully prepared to supply the de- 
mand for such fibre rods at reasonable prices. and propose to 
maintain our rights against infringers. e have accordingly, 
in pursuance of this policy, to-day brought suit inst both the 
Kartavert Manufacturing Company and the Vulcanized Fibre 
Company of this city for such infringement, and shall bring such 
. and further suits as may be necessary to maintain our 
rights.“ 


THE FINNEY ELECTRIC RAILWAY PATENTS. 


THE Pittsburgh Chronicle Telegraph, of March 22, had an in- 
teresting reference to the Finney patents, owned by the Over- 
head Conductor Electric Railway Co., in which Westinghouse 
interests own a majority of the stock. It gives currency to the 
report that the Thomson-Houston and Edison companies have 
been desirous to obtain licenses, under royalty, but have not 
succeeded, and it adds: The broad character of the Finney in- 
vention is shown by the two following claims from one of the 
patents: 1. The combination, in an electric railway, of a battery 
or other generator of electricity, an overhead main conductor, a 
branch conductor connected to a car, and having a traveling con- 
tact with the main conductor, an electromotor mounted on the 
car, and power-transmitting devices connccting the motor shaft to 
the wheel or axle of the car. 2. In combination with a car 
motor operated by a leak or branch circuit from a main circuit 
and regulated by a lever or equivalent device placed on the plat- 
form or other accessible part of the car, substantially as and for 
the purposes described.” 


— 


STREET CAR MOTORS AT THE CHICAGO ELECTRIC CLUB. 


AN interesting discussion was had before the club on March 
21, on the subject of singe motors for electric cars, the advocacy 
of which was undertaken by Mr. E. A. Sperry. Among those 
who followed him were Mr. W. Le Roy Emmet, who favored the 
double-motor system, and Messrs. Perry, Sullivan and Arnold. 


March 30, 1899.] 
THE DEPARTMENT OF ELECTRICITY, WORLD'S 
FAIR. 


THE building for Department J, World's Columbian Ex- 
position,” is now rapidly approaching completion and will, when 
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be received from November 1, 1892, to April 10, 1898, after which 
date nothing will be admitted. Space not taken possession of on 
April first will be forfeited. 

Exhibitors will not be charged for space, and a limited amount 
of power will also be furnished gratuitously, while those requir- 


— 
SS eS Se 


[mr I ee 


Seale in foot. 


Fig. 1.—GROUND FLOOR, ELECTRICITY BUILDING, WORLD'S FAIR, CHICAGO. 


finished, present a strikingly beautiful and harmonious appear- 
ance. It is 700 feet long and 845 feet wide, and is appropriately 

laced in a north and south direction. The general plan, shown 
in Fig. 1 of the accompanying illustrations, consists of a longitud- 
inal nave 115 feet wide and 114 feet high, crossed by a transept of 


ing more can secure it at a fixed price. No single piece of an 
exhibit of greater weight than. 80,000 pounds will be receiv 
where machinery is required for its inst ion. . The floor of the 
building is designed to support 150 pounds to thesquare foot, and, 
where exhibits require extra foundations, they are to be built at 


Fic. 2.—GALLERIES, ELECTRICITY BUILDING. 


the expense of the exhibitor. hee 
The designs of all minor details, such as platforms, railings, 
show cases, partitions, signs, etc., are to be submitted to the Chief 
of the Department for approval, and will be required to conform 
to certain rules, artistic and economic, that have been form ulated 


the same width and height. We have already shown a perspective. 
Longitudinal galleries, 115 feet wide, shown in Fig. 2, extend 
along either side of the building 30 feet above the main floor. 
These are connected at either end by narrower galleries. 
The building will be dedicated on October 12, and exhibits will 
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Generators actually operated by steam power will not be ex- 
hibited in the Electrical Building. but will be located at the power 
station, which will also contain the plant which serves the Ex 
sition, while elevators, search lights and other apparatus intended 
for exhibition but offered for service, may be placed wherever 
5 be useful, without forfeiting their rights as competitive 
e ite. 

No duty will be exacted by the Government upon exhibits 
from foreign countries except in the event of their being sold. 


NATURE’S IMMEASURABLE UNUSED FORCE. 
BY J. E. H. GORDON. 


On Wednesday, the 3d of February. the 
Royal Institution was crowded with one of the 
most critical scientific audiences in the world, 
who were held spellbound for more than two 
two hours while Mr. Tesla gave an account of his 
discoveries. Mr. Tesla is a young electrician born 
at Lika, on the border of Montenegro, and now 
domiciled in America. The interest of the lecture 
lay. not in the beautiful experiments with which 
it was illustrated. nor in the actual facts put for- 
ward, but in the hope which it held out that we 
may now draw back a little further the veil 
which hides one of the most fascinating mysteries 
of nature, namely the relations between light 
and electricity, and between matter and motion. 
The tendency of modern science is to remove 
day by day the barriers between its different 
branches. Our views of the phenomena of light 
and heat, of electricity and magnetism, and even 
of matter and motion, are rapidly merging into 
one general theory of molecular physics, which 
is perhaps best expressed by the vortex theory 
of Sir William Thomson. According to this theory the whole of 
every nee of is filled with a fluid called ether, almost 
infinitely thin, and almost infinitely elastic. The historic experi- 
ments of Faraday interpreted by the mathematical researches 
of Clerk Maxwell, have demonstrated almost beyond doubt that 
the same ether whose waves carry light and heat from the sun 
and stars to the earth, also carries the waves of electric and mag- 
netic induction which follow each outburst of solar activity. 

Sir William Thomson holds that all that which we know as 
matter consists of vortices or whirlpools of this ether, which, from 
their rapid rotating motion, res.st displacement, and therefore 
show the common properties of hardness and strength in the same 
way as a spinning top or gyroscope tends to keep its axis in a fixed 
direction. But whether the molecules or particles of what we 
know as matter are independent matter, or whether they are ether 
whirlpools, we know that they keep up an incessent hammering 
one on another, and thus on everything in space. 

Prof. Crookes has shown that the forces contained in this bom- 
bardment are immensely greater than any forces we have yet 
handled, many millions of horse power being contained in an 
ordinary room. Owing, however, to the forces being in every 
possible direction they neutralize each other, and no result of 
them is perceivable to our senses : but if ever we discover how to 
so direct their courses as to send the majority of them in the same 
direction, we shall have at our disposal forces as much exceeding 
any we are now acquainted with as the blow struck by a bullet 
exceeds the force required to pull the trigger of agun. In fact, 
as Mr. Tesla put it in his lecture, ‘‘ We shall then hook our ma- 
chinery on to the machinery of Nature.” It is because they hold 
out to us a hope, however distant, of some day so guiding the 
ether storm, that the experiments of Nikola Tesla are of such 
transcendent interest and importance. 

Prof. Crookes. in his experiments on “‘ radiant matter,” has 
given us the first hint of a method of directing what, for want of 
more exact acknowledge, we will call the molecules of matter. 
With the appliances at his command, however, he was unable to 
impart any great change of direction, but he succeeded in making 
that change manifest by reducing the disturbing forces acting 
against his directing force. In other words, he pumped out from 
glass bulbs and tubes nearly all the air or other gas that they con- 
tained, and the comparatively few particles left were then free to 
travel in any course im ‘to them without much change 
caused by collision with others. This special direction was im- 
parted by means of electricity, and gave us the beautiful phe- 
nomena of phosphorescence and radiant matter which are now s0 
well known in these experiments. 

By means of suitably shaped terminals a stream of molecules 
is focused on a given point. If a piece of carbon or platinum is 
placed at that point it becomes white hot under the bombardment 
from identically the same cause which induces a sheet of flame to 
appear when a cannon shot strikes an iron target. If a ruby or 
other phosphorescent material is placed there it glows with its 
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characteristic color, and if a little delicately balanced vane or 
windmill is placed so that the stream is directed on one side of its 
fans, it rapidly revolves. The forces available in these experi- 
ments were, however, almost indefinitely small, being, as it were, 
merely flying spray from the great torrent into which we have 
not yet been able to penetrate. 

Now for the advances made by Tesla. 

In all the above experiments the electricity by which the di- 
recting force was imparted to the molecules was electricity of a 
. slow alternation period, namely, electric currents 

cillating about 80 to 100 times per second. It was as if we had 
tried to ventilate a room by causing a man to walk slowly through 
it with an umbrella. He would undoubtedly move the air, but 
would move it so slowly that ordinary methods would be insuffi- 
cient to enable us to perceive its motion. In order to cause a rush 
of air we must put up a rapidly moving fan or other suitable ma- 
chinery. Mr. Tesla, seeing this, abandoned the ordinary dynamo, 
which, as we have already noted, gives about 80 alternations per 
second, and the ordinary induction coil, which gives about the 
same number, and constructed a dynamo which gives 20,000 alter- 
nations per second, and by connecting this to suitable condensers 
he multiplied its alternations until they reached 1,000,000 or 
1,500,000 per second. 

Then at once an entire set of new phenomena appeared, and 
the experimenter entered a region of mystery and hope. One of 
the first things noticed was that, either because these vibrations 
are too rapid to excite correspunding vibrations in the nerves of 
the body, or from some other cause, no shock is felt from the cur- 
rent ; and that though an ordinary current at 2,000 volts will kill, 
yet this current at 250,000 volts cannot be felt at all. 

It was also found that the vibrations keep time in some un- 
known way with the vibrations of solid matter. Vulcanite is one 
of the best insulators known, and will entirely stop any ordinary 
current or discharge, but the stream of sparks between two poles 
with this current pours through a thick sheet of vulcanite as 
easily or even with greater ease than through air. It does not 
perforate it in any way, but passes through it as light passes 
through glass. i 
All the “Crookes” phenomena of radiant matter are almost 
indefinitely increased ; it is the blow of mitrailleuse bullets com- 

ed to the blow of an air ball thrown against the wind. The 

orces can be directed for a considerable distance through space 
without the aid of wires. 
attached to one single wire and require no return conductor ; and, 
more wonderful still, if metal plates are fixed on the roof and 
walls of a room and connected to the terminals, the whole atmos- 
phere of that room, whether it be ether or whether it be particles 
of common matter, is thrown into a state of storm and agitation 
which can be be at once made perceptible by bringing into the 
space tubes or globes from which the air has been partially ex- 
hausted. Such tubes, though without any metallic connections, 
et glow and throb as if powerful currents of electricity were 
ing sent through them from an ordinary induction coil. A 
Crookes radiometer placed near a metal conductor from which 
neither spark nor glow is perceptible, yet rotates as if it were 
placed near a lamp or heated body, but rotates in the wrong 
direction, and a true flame burns in which nothing is consumed. 

When the discharge issues from a suitable terminal it has the 
appearance and roaring sound of a gas flame burning under too 
high a pressure, and gives off a considerable heat; to use Mr. 
Tesla’s words again: This is not unexpected, as all the force and 
heat in the universe is due to the falling together of lifted weights, 
and the same result is produced whether these weights have been 
lifted apart by chemical energy, and restin the form of oxygen 
and hydrogen ready to combine chemically. or in the form of 
energy or moving molecules directed by the electric current.” 

Should the application of Mr. Tesla’s results ever fulfil the bold 
dreams of scientific imagination, we shall see a social and political 
change at least as important as that caused by the railway system 
or the electric telegraph. Most manual labor will become unneces- 
sary, as unlimited power will be available at every man’s hand. 
eae cerns works will be able to be carried out on a far greater 
scale than has yet been even contemplated, and doubtless a cor- 
responding era of material prosperity will set in; but, whether 
these dreams are ever fulfilled or not, few who attended Mr. 
Tesla’s lecture will forget the possibilities which seemed to open 
to their minds when they saw a living man standing in the midst 
of the electric storm, receiving unharmed in his hands flashes of 
veritable lightning, and waving above his head a tube, through 
paea the very life blood of creation pulsed, in waves of purple 

re. 


A NEW STATION FOR WILLIMANTIC, CONN. 


Ir is expected that the new station of the Citizen’s Gas and Elec- 
tric Co. will be in operation in a few days. The building is of 
brick, two stories high, and was begun last November when the 
above company bought the interest of the Willimantic Electric 
Light Co. The new officere are E. S. Bois, president; Julius 
Pinney, secretary; O. H. K. Risley, treasurer. 


Electric lamps light easily when 
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THE HEWETT POROUS OIL INSULATOR. 
BY 


BELIEVING that the problem of a successful open conduit trolley 
system for street car propulsion depends in a measure upon effi- 
cient insulation of the naked conductor, the writer has worked 
out this invention with a view of filling such requirements. In 
looking at the conditions which exist in an open conduit, we see 
that the humidity of the atmosphere will always be greater than 
in the open air above ground. Aside from this, in dry weather a 
certain quantity of dust will find its way into the conduit and 
adhere to the insulators. From this the writer was led to the con- 
clusion that an insulator to be used under such adverse conditions 
5 be designed so as to obviate these difficulties as much as 
possible. 

In an article on oil insulators for high tension currents, by F. 
L. Pope, which appeared in THE ELECTRICAL ENGINEER of October 
25, 1891, there was given a brief description of an oil insulator 
invented and patented by the writer. The process of development 
has produced forms of insulators much superior to the original 
ones, among them being the improved form shown in section in 
the accompanying engraving. 


THE HEWETT Porous OIL INSULATOR. 


The body of the insulator a is composed of wood, and has the 
usual bell shape at the bottom. The upper of the insulator 
is formed into a cup C, which is filled with insulating oil, which 
saturates the entire porous body of the insulator and passes out in 
the bell B, the crown of which is beveled, as shown. The beveled 
shape of the crown causes the oil to run outward to the rim, 
down which it flows in a thin film to the edge, where it drips off. 
The bell of the insulator is thus supplied with a constantly re- 
newed surface of oil, which carries away any particles of dirt that 
may lodge upon it, and thus prevents the formation of a continu- 
ous film of moisture even in the most humid condition of the 
atmosphere. A capJ 55 oil cup can be removed when 
necessary to refill the cup with oil. A groove F is provided for 
receiving a clasp, by means of which the insulator is attached to 
the conduit or manhole. To the end of the shank E is attached 
the wireholder. 

Experimental work has shown that wood is more suitable than 

rous earthenware. Aside from being cheaper and less liable to 
5 it, is more suitable on account of its peculiar porous 
structure, it being quite porous in the direction of its fibrous struc- 
ture, but only slightly porous in a transverse direction. This 
peculiar porous property of wood causes the oil to pass out of the 
body of the insulator more freely at the place where it is most 
needed, that is, in the bell. 

Woods of arather close grain, such as wild cherry and soft 
maple, are most suitable. The wood is split and cut into billets of 
suitable size, and treated by a special process which drives out all 
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moisture, resin and other volatile matter, and tho y shrinks 
it so that no further.shrinkage can take place. ter this the 


billets are turned down to the proper shape and the shank put in 
place. This special treatment obviously improves the insulating 
qualities of the insulator. 

The insulator is applicable to other cases of a similar nature, 
such as tunnels and mines worked by electric mining locomotives 
and other cases where naked wires are to be insulated under ad- 
verse conditions of atmospheric humidity. 


Letters to the Editor. 


ECONOMY IN ARC LIGHT WIRING. 


THE interesting paper under the above caption by Mr. Sharp- 
steen in your issue of March 16, suggests to us the propriety of 
referring to the method by which this company accomplishes the 
same object, viz. : the simplification of circuits and consequent 
saving of initial capital as well as subsequent maintenance. 

We have endeavored to approach this subject in the spirit of 
engineers, not of mere salesmen. The operating electric light 
companies both in the larger cities and smaller towns seemed to 
us to be between the horns of a dilemma ; either they had to run 
separate circuits for each classof lights or else burn the short-term 
lights until those of the longest term were cut out. Both methods 
were wasteful, and it was only a question as to which would cost 
the more in the long run. 

To meet the contingency we applied our principle of Individual 
Selection” and worked out a system of Individual Cut-Oute” by 
means of which any loop of lights or motors on a given circuit 
could be cut out or in at any time from the central station without 
affecting others on the same lines. Adapting this plan to the case 
cited by Mr. Sharpsteen, we would dispense with the third wire 
of a larger capacity and run a No. 12 wire on which the locks and 
cut-outs would be placed. The commercial and city lamps would 
be put on the same circuit; the former grouped into convenient 
classes, say 9 o’clock, 10 o’clock and midnight or any other arrange- 
ment called for by contract requirements. One of our combined 
locks and cut-outs would be placed in each loop, and each set of 
lights cut out at its contract hour ne cen station operator 
using the transmitter provided for that purpose. This would leave 
the city lights burning alone when the last commercial lamps were 
extinguished and allow the commercial lights to be started an hour 
or two earlier than the city lamps, as is necessary in most cases, 
and thus effect a saving of current. In the same manner, each 
loop would be cut in again when its hour arrived. If it should 
happen that the lights of one class were so separated that they 
could not be advantageously brought into one group, they could 
be divided into sub-loops and a switch (as distinguished from the 
combined lock and cut-out) be introduced in each one. In this 
case the one lock would work all the switches on its own loop 
together. The extra expense would be confined to a slightly 
greater length of No. 12 wire, which is the size used in connecting 
up our locks and switches, all of which are operated with a 
single line. 

f a comparison be made between this system and the method 
of wiring usually adopted, ours will be found to possess some very 
itive advantages both on the score of economy and otherwise. 
hose who have been forced, by unsympathetic municipal author- 
ities, to go underground with their wires, will find that they can 
save many a mile of costly feeders, while those to whom the air 
is yet free are enabled to run a single feeder to distant points of 
distribution and there divide their circuit into loops controlled at 
pleasure from the central station. Many modifications of this use 
are feasible, for our object has been to furnish a system elastic 
enough to be of general utility. The vital feature is that the power 
of selection is placed with the central station and its control of 
individual lamps, motors or groups made absolute, irrespective of 
distance or variety of class. 

Our conviction that we are giving electrical engineers as well 
as light and power companies an effective means of simplifying 
and consolidating their services is our excuse for en ing upon 
your space, and at the same time showing as marked an advance 
over the plan sugested by Mr. Sharpsteen as is his over the well- 
known metallic system for the control of each bank of lights. 

ELECTRIO SECRET SERVICE COMPANY, 
By C. P. Mack, Gen. Manager. 


New York CITY. 


THE TWO DROMIOS. 


HavInc learned of another of the samena me engaged in elec- 
alee work, I beg to state that hereafter I shall sign myself as 

ow. 

If you will kindly publish the above, you will confer upon us 
both a great favor. 
H. ROBINSON WELLMAN. 


94 Hou AVENUE, 
CLEVELAND, O., March 22, 1892 


= 


$49 THE ELECTRICAL ENGINEER. March 30. 1809. 


A U. 8. ELECTRICAL EXPERIMENT STATION FOR AGRICULTURE. 


I forward to your address a copy of the bill to establish an elec- 
trical experiment station. Our Kansas people have been experi- 
menting a good deal in this line, and have come to the conclu- 
sion that, with a little help on the part of the Government, great 
things will result in the direction of the use of electricity as a 
propelling power as applied to furm implements and machinery. 
ersonally, I have long been of opinion that this can be done. 
We are now using storage batteries in the propulsion of railway 
carsand of various other classes of machinery. I can see no 
good reason why we cannot do the same thing as to farm ma- 
chinery, and in that way much cheapen production. 
W. A. PEFFER, 
U. S. Senator. 
Wasuineton, Untrep States Ssnate, March 22, 1992. 


Inventors’ Record. 


CLASSIFIED DIGEST OF ELECTRICAL PATENTS 
ISSUED MARCH 15, 1892. 


Aocumulators :-- 
„ Battery, G. F. Parker & C. E. Crapo, 470,701. Filed April 10, 
Employer a dome shaped metallic plate provided with tapering recesses for 
the active material extending through the plate and arranged in the excitin 
liquid in a horizontal position, the concave side of the plate being downwar 
for the retention of the gases. 
Alarms and Signals: 
aie Signaling Apparatus, L. B. Firman, 470,666. Filed 
A multiple si box designed to send emergency signals and also the 
customary ce signals. 
Combined Police and Fire-Alarm Signal Apparatus, L. B. Firman, 470,667. 
Filed Nov. 1800. 


A combined flre- alarm and police circuit system. 
5 Device for Electric Circuits, E. Tregoning, 470,722. Filed Oct. 2, 


Consists of a solenoid having a movable tubular core provided with means 
for coming an annunciator circuit. 
771 tri Hose-Signaling Apparatus, W. Fowler, 470,752. Filed Aug. 24, 


Provides means whereby signals be instantly passed back and forth 
between the men at the fire engine and those at the nozzle of the hose. 
appo intment Signal for Telephone, S. W. Gray, 470,78. Filed May 12, 


An arrangement by which, in the absence of the person called, the time of 


his return may be indicated by means of a signal in the receiver at the trans- 


station without the use of an additional bell, but merely by placing 
the signal mechanism 


tricity. 
8 for Electric Sigaling Apparatus, L. Sellner, 470,708. Filed Oct. 17, 


A switch for signaling apparatus in which the signals are produced by 
means of multi-colored incandescent lamps, intermittingly brought to in- 


candescence. 
Electric Rail va 5 A. J. Wilson, 470,813. Filed Nov. 9, 1991. 
bl signal z 


in circuit with said receiver and a source of elec- 


An automatic railways. 
Time Indicator and Alarm, H. Bennett, 470,816. Filed Sept. 1, 1891. 
Annunciator, A. H. Brintnell. 470,831. Filed April 11, 1891. 

Athermostat which, in addition to a fire-alarm, will also act asan alarm 
of warning in case of incipient heat. 
i aa Time-Recorder, W. Lucas and T. A. Garrett, 470,810. Filed April 


Conductors, Conduits and Insulators :— 
Jor Electric Wires, 8. Vanstone, 470,888. Filed Mar. 21, 18900. 
An lusulation consisting of abutting longitudinally divided sections of rigid 
non-conducting material, the abutting ends forming a socket joint. 
Hectric Conductor, T. A. Edison, 470,924. Filed Sept. 30. 1887. 
Has for its main feature the use of an insulating covering, consisting of a 
of rubber with an infusible material in the form of a powder. 
Underground Electric Conduit, J. F. Munsie, 470,896. Filed Oct. 9, 1889. 


Distribution 

Transmission of Klectrionl Energy toa Distance, M. Deprez and J. Carpen- 
ther, 470,865. Nov. 27, 1888. 

Claim 1 follows : | 

The improvement in the art of transmitting electrical energy to, and 
a t at a distance from the source, which consists in generating 
main and practically uniform currents of high tension at one station, 
and send the same over a line of conductors to another station, and gen- 
erati tained and N uniform currents of lower tension at the 
second station by the inductive influence of the high tension currents. 


Dynamos and Motors:— 
Field Magnet for Dynamos, G. E. Dorman, 470,749. Filed Dec. 17, 1800. 
Consists of a series of short over-lapping arc-shaped ents with in- 
wardly projecting ends in alignment so as toform a c field magnet 
with in y projecting pole-pieces. 
Dynamo, W. H. Elkins, 470,784. Filed June 29, 1891. 


A dynamo in which the current taken from the armature is divided, one 
on going through some of the field coils and the rest through other 
d coils before the two divisions unite to form the current through the 
work circuit. 
Dyana; W. H. Elkina, 470,785. Filed July 11, 1891. 
i to No. 470,784. 
Electric Railway Motor, F. O. Blackwell, 470,817. Filed Aug. 81, 1889. 

A motor journaled directly upom the axles of the vehicles between the 
wheels, gearing without the intervention of the countershaft and having 
sufficient torque to 8 the vehicle under all circumstances. 
5 ine or Motor, T. A. Edison, 470,926. Filed Feb. 24, 
1 


Employs a magnet pole-piece consisting of several distinct layers of iron 
or steel united for a part of their length in an integral mass. 

Alternating Current Generator, T. A. Edison, 470,928. Filed Aug. 25, 1891. 

Claim 8 follows: 

In an ee machine a circular field magnet built up of over- 
lapping plates, lates having bodies and projecting legs which constitute 
the pole-pieces of the field magnet, and be in contact with each other 
for a portion only of their length. 


Dynamo. Electric Machine, T. A. Edison, 470,900. Filed Oct. 10, 1801. 
mploys an armature coil covering the entire surface of the core, a com- 
mutator having a number of condu blocks, a series of field magnets 
forming a succession of alternating like and unlike fields, commutator 
connections between all portions of the armature coils situated in corre- 
sponding magnetic fields and the same commutator blocks, whereby a con- 
nuous current is produced, the commutator brushes taking current from 
and delivering current to all parts of said coil. 


Galvanic and Thermo- Klectrie Batteries: 


Galvanic Battery, F. H. Root, 470,702. Filed Nov. 5. 1888. 

Compriser a cell closed at its top ao provided with a vent tube, a packing 
of mineral fibre within the „a chloride of silver electrode em- 
bedded within the ing, a zinc electrode surrounding the packing, and an 
excitant consisting of a caustic solution. 


Lamps and 5 : 


Arc Light Hanger, C. A. Pfluger. 470,766. Filed May 15, 1801. 
Menu ars of omens Sor Incandescent Lampe, T. A. Edison, 470,922. 
Method of forming blanks for filaments conan’ in treating separately 
two or more sheets of paper with hydrofluoric to form a cementing 
material and then placing the sheets together. 
Manufacture of Filaments for Inca: t Electric Lamps, T. A. Edison, 
470,925. Filed Mar. 20, 1880. 
Claim 1 follows: 
A filament for forming the carbon ere conductor of an electric 
lamp, consisting of a number of fine filaments welded together by a carbon ; 
izible cementing substance. 


Miscellaneous: 


Electric Connector, W. H. Garland, 470,820. Filed Nov. i 

A binding strip consisting of a short section of wire having two terminal 
sleeves adapted to slip over the ends of such strip and be inserted in holes at 
the ends of the rails. 
Magnetic Separator, T. A. Edison, 470,929. Filed Oct. 1, 1891. 
Appliance Jor Sighting Guns, L. M. von Markhof, 470,942. Filed Nov. 6, 


A ship's gun, to which is connected a normally interrupted electric firing or 
alarm circu 
Electric Elevator, R. C. Smith, 471,068. Filed Nov. 11, 1801. 
Relates to means for operating an electric elevator at different speeds. 
Elevator. R C. Smith, 471,064. Filed Nov. 30, 1801. 
Similar to No. 471,068. 


Railways and Appliances :— 


Electric Railway, E. M. Bentley, 470,654. Filed Dec. 11, 1885. 

Claim 1 follows: 

The combination with two electric railways having separate sources of 
current, of asection of conductor common to both of said railways, but 
insulated from the main conductors of one road. 

Motor for Electric Cars, F. O. Blackwell, 470,656. Filed Dec. 4, 1890. 

Claim 2 follows : 

The combination of an electric motor geared to the axle of a truck and 
having flat field magnets, recessed transversely with coil windings surround- 
ing the armature disposed in such recesses removable the m. 
cone Device for Electric Railways, F. O. Blackwell, 470,657. Filed Jan. 
Consists of a supply conductor inclosed in a slotted conduit and a contact 
device comp-ising a shank extending through the slot and a pivoted spring 
actuated eaan maker furnishing means for supporting the contact device 
on the conductor. 


e 
Railway Time-Signal, H. Goeman, 470,821. Filed May 23, 1801. 
Electric i F. O. Blackwell, 470,844. Filed June 17, 1889. 

Consists of a trolley wire hanger of maileable material ha a groove at 
one side to contain the line wire and projecting pieces that p over the 
wire holding it N to the supporter. 

Railway-Signaling, T. A. Edison, 470,928. Filed Aug. 19, 1887. 

Relates to the operation of electrically controlled signals upon railway 
lines and has for its object the elimination of the making and breaking con- 
tacts for this purpose. 

Driving Mechanism for Cars, T. A. Edison, 470,927. Filed Mar. 26, 1801. 

Driving a for electric cars consisting of the use of sprocket wheels 
and lin ; 


Switches and Cut-Outs :— 


5 Jor Electrical Apparatus, C. H. Morse, 470,607. Filed Jan. 12, 


Consists of two independent helices on opposite sides of the circuit includ- 
ing the apparatus to be protected, an armature extending across the cores 
of said helices, two contacts respectively connected to the opposite sides of 
said circuit, and one contact connected to the earth, together with a short 
circuiting and grounding weight normally locked to said armature. 
gene Arrester, E. Thomson, 470,721. Filed Dec. 36, 1889. 

Hib comblnatio with th ing electrodes and f 

e combination e arcing e and arc-rupturing magnet o 
a surrounding cage or barrier arranged around the electrodes and provided 
with a number of disc e openings. 
Liahtning Arrester. G. M. n, 470,786. Filed Aug. 10, 1801. 

Employs a series of carbon points so arranged as tobe automatically 
thrown in and out of circuit of the discharge. 

Electric Switch, S. Deacon, 470.748. Filed Mar. 18, 1889. 

Has for its object to secure a quick movement of the parts in changing 
from one position to the other. 

Circuit-Interrupting Device, A. Wurta, 470,772. Filed Nov, 25, 1801. 

Claim 4 follows : 

The combination of two cylinders of brass normally resting in contact with 
each other, yielding thermostatic supports for the respective cylinders and 
circuit connections through said supports with said electrodes. 
Circutt-Interrupting Device, A. Wurts, 470,773. Filed Dec. 1, 1891. 

Claim 1 follows : 

An arc-interrupting device consisting of two or more electrodes of zinc, 
antimony, or compounds thereof, or other materials having a non-condens- 
ing, vaporous oxide. 

A ratus for Protecting Circuits, A. Wurts. 470,774. Filed Dec. 16, 1801. 
mploys in connection with the dynamo circuit a static discharge circuit 

and a uit controller alternately connecting the poles of the dynamo 

with the discharge circuit. 

Electric Switch, H. Moore and O. O. Jarrard, 470.790. Filed Sept. 4, 1891. 

A quick-breaking switch simple in its construction and efficient and 
durabie in use, 

Contact Maker, D. D „470,994. Filed Sept. 30, 1891. 
A positive contact er for use in clocks, meteorological instruments, etc. 


Telegraphs : 


Printing-Telegraph, E. J. Silkman, 470, 768. Filed Apr. 16, 1801. 

A page printing telegraph in which two duplicate electrically actuated 
typewriting machines are so arranged that the transmitting operation can 
simultaneously duplicate the message at his own and atthe ving station 
by means of a single connecting line wire. 
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TRADE NOTES AND NOVELTIES 
AND MECHANICAL DEPARTMENT. 


Persistant advertising makes a permanent bust- 
ness. 


THE EDISON STAGE REGULATING SWITCH. 


THE EDISON GENERAL ELECTRIC COMPANY has brought out a 
new stage regulator switch shown in the accompanying illustra- 
tion, by means of which gradations of light are obtained delicate 
enough to satisfy even the most fastidious of stage managers. 
This switch mounted on a slate base, consists of fifty clips ar- 
ranged in a circle in four divided quadrants with a four-armed 
contact ing over them, and engaging in a clip every quarter 
width of the clip. Contact over the entire fifty clips is made by a 
movement of the switch handle through an angle of 45 degrees 
only, instead of through 120 degrees, as in all other stage regulators 
yet devised, and thus the speed of the operation is considerably 


THE EDISON STAGE REGULATING SWITCH. 


increased. These switches are either directly mounted on the 
sides or the top of the fireproof stage regulators, or are mounted 
separately upona switch d and connected with the regula- 
tors by means of regular fireproof cables made up of the strands 
of the connecting wires. They can also be arranged in a special 
frame in such a manner that the handles can be worked separ- 
ately, or, connected together, be all operated as one unit. 


THE ILLINOIS ELECTRIC LAMP COMPANY. 


THIS company has been organized under the laws of the State 
of Illinois, with a capital stock of $25,000, all paid up. Chas. M. 
Howell is president, C. J. Laughren is secretary and treasurer, 
and J. F. Schaefer superintendent, the original manufacturer 
of the Jewel incandescent lamp, which has acquired an enviable 
reputation with the public, and a man who is one of the oldest 
lamp makers in the country and has done considerable in im- 
rovements on lamps as well as on apparatus to manufacture 
amps. Attention is called to the announcement in our adver- 
tising pages this week. The company’s factory is now in oper- 
ation, located in the business centre of Chicago with a capacity of 
about 1,000 lamps per day. They furnish lamps of any candle- 
power and voltage and to fit all sockets. Three Kester dynamos 
enerate the necessary current of different potentials for the pro- 
uction of the filaments and the testing of all lamps. Three large- 
size Clayton air compressors are used to act as mechanical vacuum 
pumps, and 40 Schaefer automatic mercury pumps are used to 
‘exhaust the lamps, 


THE ‘‘ UTICA” BELL. 


A NOVEL bell is that which the Utica Fire Alarm Telegraph 
Co. are just introducing. It is reliable and efficient and is made 
to sell at a reasonable price. Unlike most inexpensive bells this 
one is firmly secured to an iron back and is provided with a metal 
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cover nicely nickle-plated or ornamented as desired. An entirely 

new feature in these bells is that the position of the magnet is 

such that both poles have equal power, thus requiring lees 

This company also manufacture a most desirable annunciator and 

guest return call system. The Plaza Hotel, New York, is equipped 

pe ou with this system, which is giving excellent satis- 
action. | 


LIGHTING AT DANBURY, CONN. 


THe DANBURY AND BETHEL GAS AND ELECTRIC LIGHT Co. are 
about to remove to their new brick station. It is a feature of in- 
terest that all their steam engines will be replaced by three Otto 
gas engines of 100 H. P. each, consuming ‘‘ producer gas” as 

uel. 


The local public are said much to prefer arc lights hung low on 
mast-arms, to clusters on iron towers. . 

Mr. Charles H. Merrit is president; Mr. H. Williams, treasurer, 
and Mr. G. E. Cowperthwait, secretary and superintendent of the 
company. 


A DECISION IN FAVOR OF THE CONSOLIDATED ELECTRIC 
STORAGE CO, 


JUDGE GREEN, of the United States Court for the District of 
New Jersey, last week handed down a decision in the case of the 
Consolidated Electric Storage Co. against the Accumulator 
Company, in which he found for the complainants und ordered 
that an injunction issue against the defendant. The injunction 
was issued 19. 

It will be remembered that the complainants above obtained a 
perpetual injunction last December against the Electrical Accumu- 
lator Company of New York. Thiscompany, however, has ceased 
to exist any longer, and was succeeded nearly two years ago by 
the Accumulator Company which is incorporated in New Jersey. 
The complainants above were therefore compelled to go before 
the United States Circuit Court in New Jersey in order to obtain 
an injunction against the Accumulator 3 The argument 
was had before Judge Green on the 7th of January last. This is 
the fourth decision sustaining the patents of the Consolidated 
Electric Storage Company, to wit, the Brush patents. 


H. W. JOHNS MANUFACTURING CO. 


THE consolidation of the Gould & Watson Co., of Boston, with 
the Johns-Pratt Co., of Hartford, was consummated on the 22d 
inst. The mica insulation made by the Gould & Watson Co. will 
now be manufactured at the Hartford factory of the Johns-Pratt 
Co. This company will hereafter make the Vulcabeston,” 
„Monarch“ and Mica insulations. The H. W. Johns Manu- 
facturing Co., of New York, Boston, Chicago, Philadelphia and 
Atlanta, will continue as selling agents. 


CENTRAL ELECTRIC CO. 


SINCE the Central Electric Company took the agency for the 
Interior Conduit & Insulation Company, they have been over- 
whelmed with orders, the largest buildings in Chicago, St. Louis 
and Kansas City being equipped and now in course of construc- 
tion. The business in this department of the Central Electric 
Company bids fair to be one of their prominent features. 

The Central Electric Company report activity in their pin and 
bracket department, their factory at Columbia City being in full 
operation, and the goods being sent far and near in carload lots. 
The pin and bracket made by this firm is of approved quality, and 
has a steady demand. 


PATENTS ON BATTERY CARBONS. 


THE NEw YORK CARBON WORKS, of 18 Cortlandt street, have 
recently issued the following notice: 

For the protection of manufacturers, dealers and users of 
carbon cylinder batteries, we beg to notify all interested, that we 
have secured from Mr. Chas. W. Holtzer, the sole and exclusive 
right to manufacture carbon cylinders or cups, under his patent, 
No. 327,878, dated October 6, 1885; all cylinders will bear date of 
patent, also our trade mark, thereby protecting all users of same 
from infringement.” 

With re to the above, the Fitch Battery & Electric Co., of 
Oneida, N. Y., have issued the following: 

“ Referring to the enclosed notice, we hereby inform our 
patrons and the trade in general that all carbon cylinders fur- 
nished by us are manufactured under authority of the Holtzer 
patent, 8 1 that in using our battery no liability for infringement 
is incurred.“ 
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THE BOSSERT AUTOMATIC MAGAZINE FUSE BOX. 


As fuses are liable to be blown at any time, it becomes a mat- 
ter of importance to replace them quickly in order to avoid inter- 
ruptions in the lighting or motor service. To effect the rapid 
substitution of a new fuse automatically, the Utica Electrical 
Manufacturing Supply Co., of Utica, N. Y., have brought out 
the automatic magazine fuse box illustrated in the accompany- 
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BosSERT AUTOMATIC MAGAZINE Fuse Box. 


ing engraving. This shows the fuse box with the two upper 
fuses burnt, and, as will be readily seen, as soon as one fuse is 
melted, another is, by gravity, thrown automatically in circuit. 
This it will do eight times before it is necessary to replace a 
fuse. 

As soon as the four upper fuses are blown” the first contact 
arm will be out of circuit and will throw the second arm auto- 
matically into circuit, thus giving a second magazine with four 
additional fuses. After the eight fuses in the magazine are blown 
in, there are still two main fuses which can be seen at the extreme 
right and left and connecting the circuit and mayazine with a 
resistance coil placed in a circle on the inside of the case. These 
two fuses will eventually, if the circuit remains overloaded, blow 
also and open the circuit. There is no arcing when the fuse 
blows, because the instant the fuse melts, the current will makea 
circuit through the main fuses and resistance coil and take its 

course again as quick as contact is made with the fuse. 
The whole operation of break ” and make contacts is done 80 
quickly that the eyecan hardly perceive it. 

To re-fuse the magazine it is only necessary to take off the brass 
nuts, seen at the extreme upper, lower and right-hand sides, 
loosen the set-screw next to the main fuse, and remove the line wire 
connected with the magazine ; then the magagine can be readily 
taken out to re-fuse ; to replace, both arms are moved up before put- 
ting the magazine in place, the circuit wire again connected and 
all is now ready for operation. As will be seen there are no mag- 
nets employed which might burn out and would entail extra work 
on the current. The contacts and conductors are made of bronze 
metal and of ample pro 
class in every respect. 

, or direct circuits. 

very station manager will readily see the benefit arising from 
the use of these magazine fuse boxes as they obviate to a great 
extent the dissatisfaction of customers and cutting of bills on 
account of lights being out vaused by the melting of one fuse, a 
small matter . but very often of large consequence. 
It will avoid the gerous and risky work of linemen in climb- 
ing poles at night on a still hunt for the burnt fuse, trying to 
replace it while wires are alive. In short it will, if ceed on 
branches and centres of distribution, be a great boon to every one 
furnishing electricity for lighting or power purposes. The carry- 
ing capacity of the above described magazine fuse box is from 1 
to 80 amperes. Special sizes are made to order. 


rtions, and the workmanship is first 
t can be used on either primary, second- 


THE SOUTHERN ELECTRIC CO. 


ANNOUNCEMENT is made by the Southern Electric Co., of Balti- 
more, Md., of the fact that it has secured the services of Mr. P. 
H. Alexander, of New York, as consulting engineer. It is now 
putting a large number of meritorious novelties on the market. 
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THE EICKEMEYER-FIELD STREET CAR MOTORS. 


THE poem ae ee from Mr. N. B. Ream, of the Illinois Cen- 
tral Railroad, relates to the operation of the Eickemeyer-Field 
street car motors. This letter refers to the operation of the first 
large installation of standard double-connected motors made by 
ie i Room 1168 The Rook 
ü Cutcaco, March 14, 1802. 
Mr. N. P. Oris 
New Yorx Crrr. 
Dear Sir: 


In reply to yours of the 12th inst., would say, we have used the Eickemeyer- 
Field Motor on the Toledo Consolidated Street Railroads for the past year, and 
now have eleven in use, giving good satisfaction. They are simple in construc- 
tion, and having Do poart and few parts, and being iu every way 60 well protected 
repairs are light, hindrance to operation uced to a small factor. The 
amount of current required in their operation is less than any motors we have 

lence with, and when connected with both axles, we find them very 
efficient on curves and grades, and in pulling trailers. In our nce we are 
led to believe the EHickemeyer-Field motar to de in advance for economy as to 
power, re and in efficiency, and to anyone interested in electric roads 
would say that it wili well repay a visit to Toledo, where they can fully investi- 
gate their operation. We have been so favorably impressed with their tion 
nae we have just placed an order for eleven more to be delivered by June ist 
next. 


(Si ) N. B. Ream, 
President of the Toledo Consolidated Street Raflway Co. 


These motors are now regularly furnished by the Eickemeyer- 
Field Company, of Yonkers, N. Y. 


THE ROY VALVE. 


THE accompanying illustration shows a new form of tight 
valve recently introduced by the Roy Valve Company, of 15 Cort- 
landt street, this city, which, the manufacturers claim, overcomes 
a number of difficulties met with in practice, and possesses num- 
erous original features peculiar to itself. 

It contains a method of making a joint that is a radical depart- 
ure from the usual method, in a valve body, and assures a tight 
joint and makesa simple metallic joint which combines the 
essential features of a and socket, and of the expanded boiler 
tube joint. 

It is simply a jointless ring of expansive material, inserted in 
the body, and as simple in application as a washer, resting on a 
conical base and making contact on its entire inner edge. en 
a pressure is put on the upper edge of the ring by means of a flat 
disc, the ring is forced outward and drawn inward to fill the de- 
pressions. The plane of the top surface of the ring remains un- 
disturbed, but free to move laterally on the face of the disc. It 
85 obvious that an extraordinary degree of distortion is provided 

or. 

The ring is placed in the recess intended for its reception in 
the valve body, and the bonnet is then screwed down in the usual 
manner. As the circumference of the base of the recess is greater 
than its entrance, it follows that the ring will assume a degree of 
expansion similar to the base of the cone, and the elasticity of 
the ring in combination with the conical base of the valve, with- 
the flat disc, will compensate for the usual distortion met with in 


practice. 
made, and its removal, 


The ype of the ring is quick] 
if injured by scale or grit, is by a pair of plyers, or similar means 


THE Roy VALVE. 


that will collapse the ring to a slight extent inwardly, and thus at 
once free it from the recess. 

Its continuous line of contact affords no outlet for the escape of 
fluid or gas, as is usual with threaded joints, and will, no doubt, 
with the other original features of this valve receive the endorse- 
ment of the engineering profession. 


STEARNS MFG. CO. 


BEGINNING on the Ist of May next, the Stearns Mfg. Co., of Erie, 
Pa., will establish a branch officelin Chicago, which will be under 
the management of their Mr. A. F. Griswold, who has been with 
the firm for a great many years. Their office will be located in 
the Rookery Building, Room 1120. 
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THE DUPLEX ELECTRIC PUMP. 


THE accompanying illustration shows a combination 4 h. 
p. motor and pump in use for the past year at the Eureka mineral 
springs, Sagertown, Pa. i 

This little machine sits on a stone pedestal, about five feet high, 
in an open pavilion. It is run by a storage battery beneath the 
floor. The connecting wires being run through the pedestal, and 
the entire absence of spark gives it the appearance of a perpetual 
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THE DUPLEX ELECTRIC PUMP. 


motion machine. When in operation it draws water from a 
depth of about 14 feet and throws one gallon per minute into a 
tank 150 feet away and 22 feet from the ground. The motor is 
wound for 110 volts and runs at a speed of 1,200 revolutions per 
minute, the armature shaft being geared to that of the pump in 
foe Tanio of 20 to 1. The entire floor space occupied is 16 x 18 
inches. 

This combination was built by the Duplex Electric Co., 


Limited, of Corry, Pa., and like all of their motors and generators 


operates without rheostats. 


THE EDISON BRANCH AT SPRINGFIELD, MASS. 


AN occasion of unsual enjoyment was that of a dinner given 
to members of the press and central station superintendents of 
Western Massachusetts and Eastern Connecticut by the Edison 
General Electric Co. at the opening of their new branch store at 
Springfield, Mass., on the evening of March 17. At an early hour 
a large number of invited guests assembled in the spacious and 
elegantly arranged store located at 219 Main street. and after hav- 
ing been shown the dynamos and motors in operation and having 
ample opportunity for looking over the large and complete stock 
and new fixtures, the entire company, under escort of Mr. Todd, 
the local manager, repaired to the private dining-room of the 
Cooley House. The table was prettily decorated with flowers. 
Groups of colored miniature incandescent lamps were hidden 
beneath the blossoms and leaves, and abundant light was afforded 
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These gentlemen replied in very py vein to the various 
subjects to which they were called, and the remarks ther with 
instrumental and vocal selections rendered during the evening 
kept the company at table until a late hour. ; , 

The opening of the new store which is the first of its kind in 
Springfield marks a decided advance in the business of the Edison 
General Electric Company. The sales of that corporation have 
steadily grown during the past until it became necessary in 
order to properly attend the wants of its numerous customers that 
districts should be organized , and now in order that the districts 
may still further cover the ground in a more satisfactory manner 
sub-stores are being established in some of the larger cities and 
towns throughout the jurisdiction of the various district managers. 
While the banquet of Thursday was very informal in its nature, 
it proved one of the most enjoyable occasions to which the gentle- 
men present had ever been invited, and in leaving, the heartiest 
and most unanimous expressions of satisfaction were tendered 
the representatives of the Edison Company for so satisfactorily 
providing for their guests and friends. 


ENGINEERING EQUIPMENT CO. 


THE annual meeting of the stockholders of the Engineering 
Equipment Co. was held March 19, 1892, in the Hudson County 
Bank Building, Jersey City, N. J., and the following board 
of directors elected : Mr. C. A. Tinker, F. H. Underwood, A. L. 
Tinker, E. L. Harriot and F. A. Magee. Mr. A, L. Tinker was 
elected secretary and treasurer, and E. A. Magee, general man- 
ager. Mr. Magee will retain his position in Boston. 


QUEEN & CO. s ELECTRODYNAMOMETER. 


SoME TIME ago this enterprising firm placed on the market a 
new type of electrodynamometer which, we learn, has met with 
great favor. By the adoption of an agate bearing instead of fibre 
suspension as formerly used, the element of torsion is eliminated, 
and greater 5 is obtained in consequence. These instru- 
ments are extensively employed as absolute standards in measur- 
ing both direct and alternating currents, and are especialy suited 
for use in central stations as checks for the ordinary commercial 
ammeters. 


THE TORONTO INCANDESCENT ELECTRIC LIGHT CO. 


THE stock of the Toronto Incandescent Electric Light Co., Ltd., 
is selling on the Toronto Stock Exchange at 20 per cent. premium. 
This company commenced operations two years since, and now 
has a paid-up capital stock of $500,000. A 6 per cent. dividend 
has been paid since the start. 


THOMSON-HOUSTON STANDARD PATENT 
SWITCHES AND CROSSINGS. 


In the overhead wires of an electric street railway there must 
be a switch or frog to correspond to every switch or frog in the 
track. These overhead frogs must be as light as is consistent 
with the necessary strength, and they must be so constructed as 
to fulfil their purpose with certainty. The frogs mauufactured 
by the Thomson-Houston Company are claimed to possess these 
qualities, besides being light and strong, easily put up, and certain 
in their operation. The forms shown in the accompanying 
illustration have been designed to meet all the conditions of line 
construction. 

The standard frog, Fig. 1, made in the form of a Y is best 
suited to most requirements; but frogs are also provided for 
right-hand and left-hand switches, and a three-way frog for double- 
branch switches. The trolley wire is soldered into the ves 
between the clips on the tongues of the switch, and is also firmly 


Figs, 1 AND 2,—THOMSON- HOUSTON STANDARD SWITCH AND CROSSING. 


by the small lamps. After having leisurely discussed the several 
courses provided, various toasts were drunk, among which were 
those to the Edison General Electric Co., the Springfield store and 
the press. In reply to these several toasts, Mr. Kimball of the 
supply department of the New England district introduced Mr. 
Knight, the district auditor; Mr. Anderson of the Springfield Co.; 
Mr. Todd, manager of the new store; Mr. Smith representing the 
press, and Messrs. C. C. Pierce and S. A. Douglas representing re- 
spectively the street railway and the central station departments 
of the New England district. 


clamped by the screws and metal cross-pieces on top of the frog 
plate. Provision is made at the sides for the attachment of cross 
suspension wires. 

here two overhead wires cross each other a similar arrange- 
ment to the frog is used, with only slight changes necessary 
to adapt the apparatus to the different conditions met. Two 
forms of this apparatus are made, one of acute angle crossings, 
and the other for crossings at an approximate right angle. Both 
forms are made to swivel, so that the tongues will adjust them- 
selves to the exact angle at which the wires cross. 
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NEW YORK NOTES. | 


Messrs. W. H. Gorpon & Co., 115 Broadway, wish it dis- 
tinctly understood that they have not gone out of the wire busi- 
nees; A recent notice in one of the trade papers mentioning the 
severance of one of their connections is calculated to create 
a wrong impression. They wish their friends to bear in mind 
that they have even greater facilities than heretofore for furnish- 
ing them any gradeor kind of wire they may need. Itshould be 
borne in mind that on bare and insulated wire, line material, lampe 
and several other specialties, Messrs. W. H. Gordon & Co. are 
manufacturers’ agents and are selling at factory prices. 


THE NORWICH INSULATED WIRE COMPANY have just closed a 
large contract withthe United States Electric Light Company of 
Washington, D. C. This contract will aggregate about thirty 
miles of the above company’s wire. Mr. F. Voorhees, general 
sales agent of this company, has just returned from quite an ex- 
tensive trip throughout the West in the interests of his company, 
the result being the bagging of some very handsome orders. 


THE DREHER MANUFACTURING Co., manufacturers of high 
grade lubricating oils, will shortly remove to new and more de- 
sirable quarters at 249 Front street. This company isin receipt of 
some flattering testimonials regarding its specially refined oil for 
dynamos, etc. The trade with electrical concerns shows a 
wonderful growth in the last few months. 


THE STANDARD PAINT COMPANY are sending out a very neat 
catalogue and price list of their specialties. This little work is 
dedicated to the electrical fraternity particularly, and besides 
giving directions for the application of their well-known com- 
pounds, etc., it contains a number of congratulatory letters from 
those who have used these goods. 


THE INTERIOR CONDUIT AND INSULATION Co., of 42 and 44 
Broad street, have issued a ‘‘Cautionary Notice” to architects, 
builders, owners, etc., which defines their position as to interior 
wiring patents, and dwells at some length on the validity of their 
claims. It contains also copies of the injunctions recently 
obtained in New England. 


Toe SHORT ELEOTRIC RAILWAY COMPANY announce recent 
sales to the Braddock Electric Railway Co., Braddock, Pa. ; the 
Union Passenger Railway Co., Chester, Pa.; The Fort Wayne 
Electric Railway Co.. Fort Wayne, Ind.; the Schuylkill Electric 
Railway Co., Pottsville, Pa. 


Mr. C. H. Davis. C. E., of 120 Broadway, has issued a neat 
little folder called Facts and Fi ” relating to matters of in- 
terest to all concerned in electric railroading. It is very meaty 
and valuable. 


THE INDURATED FIBRE PIPE Co. have removed from their old 
offices in the Central Building, and will hereafter be found in a 
very desirable suite of offices in the Aldrich Court, 45 Broadway. 


Mr. HENRY ALEXANDER, the treasurer of Alexander ,Barney & 
Chapin, has tendered his resignation and will sever his connection 
with the company April first. 


PENNSYLVANIA NOTES. 


THE HARRISBURG FOUNDRY AND MACHINE Co. are adding 
$80,000 worth of new machinery to their factory, and expect in a 
short time to increase their present large production. The Ide 
and Ideal engine built by them are meeting with the strongest 
recommendations for economy, strength, regulation and general 
efficiency. The company has recently sold a 400 h. p. cross-com- 
pound engine for the Post Engineering Co., of Boston, one 250 h. p. 
tandem compound engine for the Central Iron Works of Harris- 
burg, together with some 80 engines both compound and simple 
for New York, Philadelphia, Boston and electric companies 
throughout the United States. The company are also doing a 
large business in boilers, and have just sold ten 100 h. p. return 

tubular boilers with Westmeyer furnaces for the Central Iron 
Works, of Harrisburg ; six 100 h. p. return tubular boilers for the 
Paxton Rolling Mills, Harrisburg; two 100 h. p. return tubular 
boilers with Westmeyer furnaces for the Morrison & Carr Paper 
Co., of Tyrone ; also numerous other boilers ranging in size from 
40 h. p. to 80. 


THE EUREKA TEMPERED COPPER Co., of North East, Pa., are 
running to their full capacity, and are compelled to work night 
and day to meet the growing demand for their specialties.. They 
report large orders, and have orders booked from one firm alone 
for over fifty thousand commutator bars. They have made ar- 
rangements with O. Berend & Co., 61 Fore street. London, E. C., 
to handle their goods-exclusively in the United Kingdom. They 
have also established an office in Vienna, and are already doing a 
large business in Europe. 


Mr. OTIS K. STUART has accepted the agency for the Duplex 
Electric Co., of Corry, Pa., who manufacture the Duplex motors, 
dynamos and arc lamps. 
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PARTRICK & CARTER Co. announce that the Disque battery has 
many pointe of superiority that have given ita well-earned repu- 
tation for reliability. Improvements have been lately added 
which greatly increase its efficiency and cleanliness. The lead 
top connection and covered cell are new features that will recom- 
mend themselves to every purchaser and user of open circuit 
5 The new form is shown in the firm’s advertisement 
is week. 


THE East HARRISBURG PASSENGER RAILWAY Co. are about to 
duplicate their present plant and will add several miles of track, 
new cars and 450 h. p. Wetherell cross-compound condensing 
engine. This company are using the Groetzinger ‘‘ Dermaglutine ” 
pinions on their motors. One of these shown your representative 
had run over 57,000 miles and is stillin use. 


WESTERN NOTES. 


ELECTRIC MERCHANDISE Co.—A fair index of the great amount 
of business in sight in the electric railway line can be found at 
the office óf the Electric Merchandise Co., Chicago. As the 
company confines its business strictly to electric railway supplies, 
it is perfectly natural for street railway men to call and examine 
the standard appliances handled by it. In fact, No. 11 Adams 
street has become general headquarters for all interested in 
street railway ‘mattera. The prompt and careful attention given 
to orders is appreciated by the managers of street roads, and ac- 
counts to a great extent for the popularity of the company. 
Owing to largely increased facilities, the company is better fitted 
tban ever to meet the growing demands of the trade. 


THE ELECTRIC APPLIANCE COMPANY have been mailing a circu- 
lar containing a description of the ‘‘ swinging ball lightning ar- 
rester,” with a few of the numerous testimonials received, to the 
Western trade. They report that judging from the numberof re- 
plies received from persons familiar with the merit of the device 
and who state that they will use a large number of them this 
spring, they are sure of orders that will test the capacity of the 

actory. 


THE CENTRAL ELECTRIC COMPANY report the sale of three 
underground cables of the Okonite manufacture within the past 
week. From the many proposals that are out, they expect to be 
busy in this department very shortly. They are preparing to put 
on the market an absolutely dust-proof bell, one that will be 
perfect in every respect. 


NEW JERSEY NOTES. 


THE SUBURBAN ELECTRIC Co., ELIZABETH, N. J., organized last 
December with $350,000 paid up capital, and consolidating all the 
electrical interests of Elizabeth and Roselle, are building a new 
station at the foot of Murray street beside the Elizabeth River. 
The building, designed by Mr. E. P. Ball, of Palmer, Mass., will 
be 87 x 225 feet, of two and three stories of the most approved 
modern type, with engines capable of being run either condensing 
or non-condensing. The plant and most of the apparatus is in- 
tended for double the capacity at present required. Three com- 
pound condensing engines of Corliss type will be used, taking their 
steam from vertical fire-tube boilers. The station capacity at the 
start will be for 200 arc lamps, 8,250 incandescent, and 80 h. p. of 
motors; furnished by Thomson-Houston, Edison and Westing- 
house dynamos. More generators will, however, be needed soon, 
and in all about 225 miles of feed wire will be used. The Edison 
mains are for the most part underground. The directors hope to 
have the plant in operation by May. 


THE SAFETY ELECTRICAL Co., of Newark, N. J., manufacturers 
of general electrical specialties, are introducing some novel ideas 
in the construction of their new bells, annunciators, buzzers, etc., 
for which they claim particular excellence in principle, simplicity 
of construction and workmanship. Mr. R. J. Britton, man 
and electrician of the company, has had years of experience and is 
a man who will not allow anything put upon the market but the 
best in his line. 


JERSEY CiTy.—The patro of the new power lines of the 
Jersey City Electric Light Co. is getting to be very large. They 
have have among other motors recently placed a 60 h. p. motor 
in the F. O. Matthiesen flour mills. The company has had much 
trouble with the quality of water supplied, but are at present 
using a Hopping waste water purifier with success. 


Departmental items of Electric Light, Klectric 
Railways, Electric Power, Telegraph, Telephone, 
New Hotels, New Buildings, Apparatus Wanted, 
Miscellaneous, etc., will be found in the advertising 
pages. 
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A DIRECT CURRENT TRANSFORMER PLANT AT 
OLYMPIA, WASH. 


Ne 


IKE a great many other Western towns, Olym- 
pia, the capital of the new State of Washing- 
ton, rejoices in the possession of an adjacent 
waterfall, which, thanks to the enterprise of 
Mr. E. T. Young and his associates, of the 

Olympia Light and Power Co., is being utilized to furnish 
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500-volt generators are placed at the power house, shown 
in Fig. 1, and are so arranged that by throwing’ a switch 
they can be grouped in multiple, or in series, as desired, and 
a two or three wire system can be used, the ground acting 
as the neutral conductor, Power for running the sub-sta- 
tion is taken from the “outside” wires at a pressure of 
1,000 volts. Ordinary motors are connected between 


either outside wire and the ground. The distance from 


the power station to the sub-station is over two miles. 

The transformer plant at the sub-station, Fig. 2, consists 
of one 80 K. W. motor, Edison type, driving by means of 
belts in tandem two smaller compound-wound dynamos 
of the standard incandescent type, These supply current 
to the network of wires on the lines on the usual three- 
wire system. 
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Fic. 1. - POWER HOUSE OF THE OLYMPIA LIGHT AND POWER Co., OLYMPIA, WASH. 


light and power to the city and its inhabitants. The wa- 
terfall is two miles distant on the De Schutes River,which, 
after a rugged and picturesque journey from its source in 
the great glaciers of Mount Tacoma, drops abruptly eighty 
feet into the placid waters of Puget Sound. 

The company furnish arc and incandescent lighting, and 
are now preparing to build several miles of street railway 
to connect Olympia with the neighboring town of Tum- 
water. The arc machines in use are of the new Edison 
type ; these have now been running nearly a year, and are 
giving excellent service. . 

Both alternating and direct current transformer sys- 
tems are employed. Though the latter system has been 
repeatedly set down as impracticable, it is here doing all 
that could be desired, and is botk practical and efficient; 
the sole objection to it being that of requiring attendance 
at the sub-station. This item is, in a small plant,of course, 
objectionable. | 

The arrangement is as follows: Two 60 K. W. Edison 


Though this arrangement seems complicated, and to re- 
quire considerable machinery, yet the results obtained are 
all that could be desired both in point of efficiency and 
regulation and will compare favorably with any other sys- 
tem of transformation. The regulation is far better than 
can be obtained with alternating converters. This plant 
has been running now for almost a year without a hitch, 
even though the output has been at times far above the 
overload limit. The object of the company in adopting 
this system was to enable them to obtain power for motors 


_and lighting purposes from the same generators. For light- 


ing purposes alone, this arrangement could have been sim- 


plified considerably by using one generator instead of two, 


and increasing the voltage. 
Some months ago the gas and electric company and the 


‘above-named company consolidated, using the name of 


as com- 


the Olympia Light and Power Com anf The 
ho ouston 


pany’s plant consisted of one fifty-light Thomson- 


“arc dynamo, and one 1,300-light alternator of the same 
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make, The latter was transferred to the water-power sta- 
station, while the arc machine, together with a 75 h. p. 
Russell engine, was held as a reserve at the old station, 
arrangements being made to connect this machine with 
either arc line at will. 

The water wheel plant from which power is derived 
consists of two pairs of 15-inch Victor horizontal wheels, 


Fia. 32.—DIRECT CURRENT TRANSFORMER SUBSTATION, 
OLYMPIA, WASH. 


both connected to the same shaft, on which are mounted 
six friction clutch pulleys and two heavy balance wheels. 
Wheels and clutches are controlled from the dynamo floor 
above by means of upright shafts and hand wheels. All 
the hydraulic machinery, including wheels, shafting, etc., 
and flumes, was built by the Stilwell & Bierce Manufac- 
turing Company, of Dayton, Ohio. All the electrical 
construction was done by the writer forthe Edison Gen- 
eral Electric Co., Pacific Northwest District. 


A NEW METHOD OF DUPLEX TELEGRAPHY. 
BY 


Pd, 


ALTHOUGH the ordinary systems of duplex telegraphy are 
generally said to double the capacity of a line it must be 
admitted that they have been up to the present incapable 
of doing it. They are only capable of sendin two messages 
at the same time, in opposite directions and between ter- 
minal stations, and “breaks” can only be made by inter- 
rupting the opposite side. 

To actually double the capacity of a wire, two complete 
and independent circuits should be so formed that inter- 
mediate offices can be on either or both of them, and so that 
any office on the line can send two messages in the opposite 
direction or in the same direction at the same time, thus 
constituting both a duplex and adiplex. The writer under. 
took to devise such a system, and actual tests have demon- 
strated the possibility of filling all the requirements 
mentioned above. 

The only changes required to make the ordinary instru- 
ments available for this system is to reverse the contact 
points of the keys and relays, and even these changes can 
be dispensed with under a slightly different arrangement, 
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The stations would, however, have to be provided with 
rheostats and polarized relays in addition to their ordinary 
instruments. 

But one main battery is required and that can be located 
at any station on the line. The battery station is also 
provided with an automatic pole changer, which sends 
rapidly alternating pulsations to the line. These pulsations 
are separated at each office so that the positive pulsations 
pass through and actuate one set of instruments and the 
negative pulsations actuate the other set. 

The ngoni are transmitted by varying the resistance of 
the line for the pulsations of either polarity without inter- 
fering with its normal resistance to pulsations of the opposite 
polarity. 

This will be better understood by reference to the ac- 
companying diagram which represents the arrangement of 
a station with main battery at one end of the line. The 
upper portion shows the arrangement of the apparatus at 
all the other stations having instruments on both sides of 
the duplexed line. Two main batteries are shown in the 
lower part of the drawing, but with proper connections to 
the pole changer one is sufficient, or an alternating dynamo 
may be substituted for the battery and pole changer. 

It will be noticed that between the pole changer and the 
line a relay d is placed and that the line, after passin 
through this relay is in connection with its back-stop, an 
that the relay armature is connected to the earth. This 
earth contact through the back-stop of the relay is employed 
to eae the line after each pulsation, Each station 
is provided with a polar relay r, neutral relays R R', keys 
K K,, local sounders s 8’, and resistance boxes x x’, arranged 
as shown, the resistances being located in shunt around 
the keys K K. 


THE GHEGAN DUPLEX TELEGRAPH SYSTEM. 


The operation of the system is as follows : The armature 
of the polarized relay r vibrates between the stops c O' at 
each change of polarity due to the action of the pole changer 
and batteries at the battery station; the neutral relays R R, 
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and the rheostats x x’ are also in circuit with the polar 
relay P. It will be noticed that the armature and contact 
points c C of the polarized relay P are so connected that 
they shunt or cut out one or the other of the neutral relays 
R Or R with its corresponding rheostat and key K or K,, 
according to which of the points, c or c’, is in contact with 
said armature, Therefore as the armature of the polarized 
relay responds to the changes of polarity of the pul- 
sations sent to the line, it alternately shunts or cuts out the 
neutral relay R or R so that one of them is influenced by 
the positive and the other by the negative pulsations only, 
and consequently any variation in tension or current strength 
of the positive pulsations will only affect the corresponding 
neutral relay, and vice versa. 

These neutral relays R R are so adjusted that by throw- 
ing in circuit a suitable resistance x or x the tension or 
current strength is so varied that their armatures fail to 
respond to the weakened pulsations and are drawn against 
their back-stops. The resistance thrown in need not be 
sufficient to prevent the armature of the polarized relay P 
from responding. The resistance being only in circuit 
while its corresponding set of relays are also in circuit, it 
consequently does not affect the relays which correspond to 
the opposite pulsations. 

Depressing a key interrupts the low resistance path of 
the circuit around a rheostat and thereby changes the cur- 
rent te:sion at each recurring impulse of the correspondin 
polarity, so that the armatures of the neutral relays whic 
are in circuit for the weakened impulses remain on their 
back-stops, and close their local circuits as long as the key 
is head down. 7 > 

Thus it will be seen that all the sounders s will receive 
signals by the varying of impulses of one polarity, while 
sounders s will receive signals by varying the impulses of 
the reverse polarity on actuating the keys K K, respectively. 
It is obvious that with this system each side of the duplexed 
line is independent of the iker: that way, or intermediate, 
as well as terminal, offices can be on either or both sides, 
and that two messages can be sent at will in the same, or in 
opposites, directions at the same time. 


MEASUREMENTS OF THE HYSTERETIC LOSS OF 
MAGNETIC ENERGY IN NICKEL. 


„ 


THE energy absorbed in hysteresis by substances under 
reversals of magnetization is probably measured most con- 
veniently the use of a wattmeter with an alternating 
current. his method cannot be employed when the 
Ewing  B diagram, or the relation of flux to field, is 
required, but where only the integrated area of that dia- 
gram or the hysteretic energy per cycle is needed for 
definitely varying maximum flux densities, the convenience, 
swiftness, and precision with which the observations can be 
carried out give it great advantages, 

Measurement was made of the hysteretic loss of energ 
in two samples of good commercial nickel wire, eac 
wound up in a coil or Faraday ring. The connections are 
shown in the Fig. 1. pr ands are the primary and second- 
ary coils of a transformer operated by an alternator with 
an average and nearly uniform frequency of 141.6 ~. The 
regulation of the alternator fields controlled the E. M. F. in 
the coil s, whose circuit was closed through the ammeter 
A, the fixed coil of a dynamometer wattmeter D, and the 
insulated winding of the nickel wire ring R. The suspended 
coil e of the dynamometer was permanently connected 
through an adjustable resistance r across the terminals 1 
and 2 of this ring. Before and after each wattmeter obser- 
vation, the Weston alternating current voltmeter v was 
also connected to the terminals 1 and 2, and a reading of 
the pressure taken. 
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The dynamometer was a nearly dead-beat, unifilar tor- 
sion instrument, read off by telescope, mirror and scale, 
Its suspended coil having eight ohms and three millihenrys, 
in oirouit with the resistance r of from 1,000 to 6,000 ohms 
according to the pressure, it is evident that the error in the 
readings due to lag in the suspension circuit was negligible. 
The instrament was also sensitive, and gave about 20 
degrees of twist per watt of indicated power. 

t is worthy of remark that the use of such 5 
current wattmeters has been often avoided on the groun 
of inductance error, but when made with sufficient sensi- 
tiveness to need only small inductance with high resistance 
in the suspension circuit, the charge is unfounded, and 
their indications in power measurements become reliable. 


For if c be the current passing through the fixed coil, and 


8 that in the suspension, under an effective pressure e 
through a large resistance r, with a total inductance h the 
maximum error in watts that / can effect in the readings 
with a pulsation p = 2 7 n is, 


rscsin tan! Pr .... or very nearly .... eo K. 
7 


In other words, the maximum error would be the apparent 
l 
E 

while the actual error is generally much below this limit. 


watts or product of volts and amperes multiplied by 


The particulars of the rings are given in the following 
table. The weight of nickel in cok was the same, but the 
diameters of the nickel wires were different. The winding 
of insulated copper wire was also the same on each: 


Fine wire ring. 
between 4,000 and 5,000 
0.0126" 0.082 cm. 


Coarse wire ring. 


Turns of wire, 570 
Diameter of wire, 0.0365” 0.0927 cm. 


Sectional area of wire,0.006749 sq. cm. | 0.000804 sq. cm. 

Weight of wire in ring. 2, 255 gms. | 2,255 gms. 

Volume of wire in ring. 253.3 c. c. | 253.3 C. c. 
Cross-section of ring. 

By number of wires, 8.848 sq. cms. 

By external dimensions, 8.883 8.852 

Mean diameter of ring, 20.98 “ 20.93 cms. 


Winding..... .... 700 turns of copper wire on each ring. 
Resistance of winding at 18° Lł̃ů̃ . ꝝ. 3.815 ohms. 


Before applying the copper wire winding to these rings, 
they were well soaked in melted paraffine wax, with the object 
of limiting all eddy currents as much as possible, although 
5 tests on the rings without this precaution do not 

y comparison show appreciable loss from eddies when the 
bare nickel wire was used. Some 200 grammes of par- 
affine wax was absorbed into the rings. 

In reducing the measurements, the wattmeter readings 
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were corrected for the extra incidental losses of power, 
2 
namely, = in the suspension circuit, and c* R in the ring. 


The balance gave the loss in hysteresis assuming no loss in 
eddies. The voltmeter pressures at ring terminals reduced 
by c R gave the counter k. M. F. of the ring, from which 
the maximum flux density in the nickel was determined on 
the assumption of a simple harmonic E. M. F. 

The accompanying curves show the resulting ranges of 
hysteretic loss per o. c. of nickel for the two rings at vary- 
ing flux densities. The loss is nearly 25 per cent. greater 
in the coarse wire. The curves agree very fairly, however, 
with the law of 4 exponent, as lately enunciated by Mr. 
Steinmetz’ for iron, the dotted lines representing the locus 
of this exponent drawn from the datum point for B = 1,500 
on each curve. The hysteretic loss in ergs per c. ©. per 
cycle for the coarse wire is thus apparently 0.00125 Bt for 
the coarse wire, and 0.00101 B for the fine, between the 
limits of 0 and 3,000 of maximum cyclic flux density. 

There are two reasons for believing that this difference 
between the absolute values of the hysteretic loss in the 
two rings was not due to eddy current influence; Ist, that, 
as above mentioned, the loss of energy was not found to 
increase when no paraffine was used to insulate the wires ; 
and 2d, that eddy current influence would introduce a term 
varying as B’, and the resulting curve would diverge from 
a curve of BE. 

The hysteresis was quite definite in each ring, and any 
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reading could be reproduced at will, by adjusting to the 
right pressure at the voltmeter. Eight series of measure- 
ments were made in this way at different times, four series 
on each ring. The results seem to show that, approximately 
at least, the hysteresis in nickel varies, as in iron, with the 
§ power of the maximum flux density, although the diff- 
erence in the coefficient would indicate some latitude in the 
amount of hysteretic dissipation with different specimens. 
As with iron therefore, doubling the flux density in nickel, 
practically trebles the hysteretic loss. 

The writer is indebted to Mr. A. Hoopes for assistance in 
carrying out this measurement at Mr. Thomas A. Edison’s 
laboratory. 


MR, TESLA’S EXPERIMENTS. 


“Tae French papers this week are full,” says the London 
Electrical Engineer, of Mr. Tesla and his brilliant experiments. 
No man in our age has achieved such a universal scientific repu- 
tation in a single stride as this gifted young electrical engineer.” 


a —ä—— nnn SEED 
1. On the Law of Hysteresis.” A paper by Mr. C. P. Steinmetz read before 
the American Institute of Electrical Engineers, Jan. 19, 1802. 
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ELECTRIC CAR HOUSES. 
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A qexat deal of electric railroad construction is now 
being contemplated, and a few practical points as to car 
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Fras. 1 AND 2.—ELEOTRIO CAR HOUSE. 


S MOWHL v Lid IWVL HISENVEL 


houses and their appointments may be in order. Of 


course, the shape and size of the lot will frequently decide 


the size and shape of the car house, but the architect who 
designs the same rarely has practical experience in aiding 
him in the work. Toarrive at practical results and figures 
I will describe a car house designed and built by myself 
during the past year which has proved eminently satisfac- 
tory. The plot of ground was 150 x 100 feet, the 150 feet 
facing the main line. This plot was situated at the ex- 
treme end of the line. 

Fig. 1 shows the ground plan of tracks, giving the posi- 
tion of transfer pit and rooms; 60 x 100 feet deep was 
decided as ground to erect the car house upon. A curve was 
thrown into the centre of this 60-foot plot, and the tracks 
pao as shown. The ground on which this car house was 

uilt sloped gradually away from the street, being 9 feet 
lower at the rear than at the street. I decided to trestle 
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Fid. 2a.—ELECTRIC CAR HOUSE TRESTLE, 


all tracks from the transfer pit back. This arrangement, 
shown in Fig. 2, gave free and full access to every portion 
of the bottom of the carsand allowed plenty of room for 
removing gears, etc. Four feet was left between each set 
of tracks and only five sets of tracks were laid. These 
were laid on trestles, which were built of 5 x 6 inch hem- 
lock, pinned together as shown in Fig. 24. On the top of 
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these were placed an 8 x 8 inch beam, on which was 
spiked the rail. The space between the sets of tracks was 
floored over, and cross-overs were placed between tracks 
at convenient intervals, 

The space of 374 feet was left between the front wall 
and,centre of transfer-table pit. This allowed a single 
length of rail to be placed on each of the other tracks and 
one car kept on these, without any cutting of rails. 
These five tracks accommodate some 15 16-foot cars, with 
room forthree more if desirable, when the waiting-room, 
conductors’ room and washroom will have to be removed 
for the sixth track. | 

The workroom was equipped with a lathe and all neces- 
sary tools. The conductors’ room was furnished with two 
beds, so that I could always have men present at the car 
house at all hours of the night. This convenience was 
appreciated several times when a heavy snowstorm came 
up and steps had to be taken toclear the track. 

The height of this lower room for the cars was 20 feet ; 
this allowed the trolley poles to go well up at night, and 
prevented a continual strain on the springs. The car 
house was well lighted, having thirty windows, 8 x 3 feet, 
distributed around the entire four sides. A well-lighted 
car house is essential to good work on the cars, and too 
much attention cannot be given to this point, 

I decided to build my own transfer table, shown in Figs. 
3 and 4, and for that purpose took three pairs of old street 
car wheels and axles, and built up on their boxes a heavy 
flat car. The wood used was maple, and was thoroughly 
bolted together, as shown in the sketch. The springs were 
taken out of the boxes, and heavy blocks of hard wood were 
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from the side of the table was used to hold the car in place. 
The table was always kept opposite the middle track, so 
that a car coming in from the main track could not plunge 
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Fia. 5.—ELECTRIO CAR Hovuss.—FRONT ELEVATION. 


into the pit. This transfer pit was used quite often when 
plenty of room at the end of a car was desirable, the car 
eing allowed to project over the transfer pit. This was 


Fic. 8.—TRANSFER TABLE FOR ELECTRIO STREET CARS. 


wedged in above the axle. This gave the car rigidity and 
did not allow it to drop when the weight was placed on it. 
Beneath the three boxes on each side was bolted, as shown, 
a flat iron bar, 2 inches wide and 4 inch thick, which 
assisted the heavy beam above the boxes in preventing a 
racking motion. Heavy 2-inch boards were nailed on top 
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FId. 4.— END VIEW OF TRANSFER TABLE. 


of the longitudinal beams in two layers. Then the tracks 
were spiked down. The whole cost of the car, exclusive 
of wheels, was about 326, and it has been a marked success. 

The three sets of wheels per side made the table very 
easy to move, even when having a heavy vestibule car on 
it, and a simple lever- locking device, arranged to be worked 


found to be very handy and will be appreciated by any one 
who has had to take off the axle-gear in a cramped pit. 

As stated above, the car house lot was at the extreme end 
of the track; this fact led to the adding of a second story 
to a portion of the car house for an amusement hall, access 
thereto heing gained by a stairway from the waiting-room. 
This proved to be very valuable for concerts, entertain- 
ments, fairs, etc., completely repaying for the additional 
expense -necessary to build it. And I should strongly 
advise any company building a car house at the end of the 
line, or at some distance from the centre of the city, to lay 
out the additional money ; it will pay, and pay well. 

These are the salient features of this particular car 
house. Since building it I have visited many others, and 
while I have seen the same principles differently embodied, 
I have seen none in which repairs and cleaning could be 
done so easily and so readily. The house was built of 
wood, finished inside with Georgia pine, the total cost 
being less than $4,000. On account of being built of 
wood, a standpipe, 4 inches in diameter, was run in from 
the street mains and carried up to the second story; this 
was provided with 100 feet of fire hose. This precaution, 
together with the fact that there were men in the building 
at all hours, materially lessened the cost of insurance. Fig. 
5 shows a front elevation of the car house. | 
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THE STATUS OF LIGHTING COMPANIES IN 
MASSACHUSETTS.! 


THE annual report of 
the Massachusetts com- 
missioners contains, as 
usual, a vast amount of 
statistical and other use- 
ful information, in refer- 
ence to the operations of 
the local illuminating 
companies for the year 
ending June 30, 1891. It 
still remains true, as I 
have heretofore had 
occasion to point out, that 
the manner in which this 
matter has been pre- 
sented leaves much to be 
desired, inasmuch as a 
small amount of ad- 
ditional labor might have 
added greatly to the usefulness of the work, considered as 
a whole. For example, if one wishes to ascertain the 
aggregate number of dynamos, or motors, or incandescent, 
or arc lamps in use in the State, he must resort to the 
laborious operation of footing up the figures as separately 
reported by each company, which ought of course to have 
been aggregated, once for all, by the compiler of the 
report. 

he returns made by the several companies are tabulated 
in accordance with a schedule of instructions issued by the 
board in 1887. In returning the “cost of works” the 
instructions provide that “this account should show, either 
in detail or tn one construction account the cost of the 
company’s works, including real estate, steam plant, elec- 
tric plant, meters, lines, lamps and globes.” It results from 
the alternative direction which we have italicized, that 
there is considerable diversity in the way these accounts 
have been made up, a circumstance which is particularly 
annoying to the comparative statistician. It would be 
altogether preferable if the separate items of the construc- 
tion account were required to be reported separately and 
in detail by all the companies, as they now are volun- 
tarily by many of them. It would moreover be an excel- 
lent idea if the various State boards, and the National 
Electric Light Association could agree upon a uniform 
schedule for reports of this character, to be made by all 
the companies in the country. 

Not only is there no increase in the number of electric 
light companies operating in the State since last year but 
owing to consolidations there appears to be a net decrease 
of two. It is quite clear, from a study of the returns, and 
of the profit and loss accounts relates for the first time 
last year), that there is not likely to be any material 
increase, from this on, in the number of electric light com- 
panies operating in the state. Electric lighting has appar- 
ently been introduced into every town and village in the 
state in which there was any chance of a profitable busi- 
ness, and indeed the balance sheets show that in a consid- 
erable number, especially of the smaller towns, the expec- 
tations of the promoters of these enterprises have by no 
means been realized. Such of the companies as have suc- 
ceeded in establishing a paying business, are nevertheless 
enlarging their field of operations as rapidly as possible, 
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so that the industry as a whole may be said to show a very 
gratifying progress. 

In 1887 the legislature of Massachusetts passed an act 
authorizing such gas companies as should first have ob- 
tained the consent of the Commissioners, to furnish electric 
light. From the present report, it appears that up to June 
30, 1891, of the 70 chartered gas companies in operation in 
the State, 26 had undertaken to furnish electric light also. 
A subsequent act was passed in 1891, authorizing cities and 
towns to manufacture and distribute gas and electricity. 
It appears from the report that of the 210 towns and cities 
in the State having a population of 1,500 or more, 180 have 


taken no action in the matter, In most of the places in 
which action has been taken the voters—as think, 
wisely—decided not to embark in the business. Danvers 


appears to be the only municipality, thus far, which has an 
electric plant in actual operation, and this is merely for 
street and not commercial lighting. The whole number 
of municipalities maintaining public electric lights is 79. 
Of these, five use the incandescent light, 74 the arc, and 
41 use both. The total number of commercial incandes- 
cent lamps reported is 161,259, as against 118,529 the pre- 
ceding year, an increase of nearly 37 per cent., which is a 
very good showing. Twenty-five companies have paid 
dividends this year as against 22 the preceding year. e 
total of dividends paid foots up $262,958, as against 
$154,708 the preceding year, an increase of 78 per cent. 
These figures show clearly that the financial situation of 
the well-established plants is improving rapidly with the 
increase in their business. 

The effect of the competition of the electric light on the 
sales of gas by meter is observable principally in the check 
which it has given to the normal rate of increase which 
would otherwise have taken place in gas consumption. The 
gas receipts for sales by meter show a net increase over 
last year of about $8,000 ; but, on the other hand, the re- 


ceipts from public lamps have fallen off no less than 835, 000 


during the same period. 

The list of casualties shows only five persons injured 
during the year by electricity, one of which cases resulted 
in death. This was an accident resulting from a contact 
between the primary and secondary wires of a transformer, 
a possibility which is now most carefully guarded against in 
the most approved forms of apparatus of this kind. 


INSULATED ELECTRIC CONDUCTORS.!—IV. 


CuAPTER III. 


( Concluded.) 


Ler us next test a wire insulated with a vulcanized 
rubber compound, We find upon charging it and then 
touching the insulated layer with the finger that the spot 
of light suddenly drops four or five divisions, perhaps vi- 
brates a l.ttle, and then comes to rest. We place a second, 
and then a third, finger upon the dielectric and obtain 
further ‘‘drops,” but no leakage, the spot of light, after 
the second and third drops and their accompanying vibra- 
tions remaining stationary. These drops are caused by the 
absorption of small portions of the charge by those 
portions of the dielectric between the fingers and the wire, 
and not by any leakage. They vary with the extent of 
surface touched by the bodies connected with the earth— 
in other words, with the capacities of the condensers thus 
formed—and with the specific inductive capacity of the 
material of the dielectric. As the preliminary tests have 
shown us that this wire is well insulated, we will test it 
further, and obtain results which are recorded for future 
reference when comparing this wire with others of the 
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same diameter and length, having the same thickness and 
length of insulating layer or dielectric. We take eight 
inches of the wire and trim and paraffine the ends of the 
dielectric to prevent surface leakage. A strip of smooth 
tinfoil awe writer generally uses a wet rag) is closely 
wrapped upon (say) four inches of the dielectric. This 
converts the four inches of the sample into a condenser, 
and what we now want to ascertain is the rate at which 
this condenser discharges itself. Lay the sample thus pre- 
pared in the U-shaped supports, connect it with the eleo- 
trode of the quadrants, and hang the hook n, upon the tin- 
foil. Then fasten a ¢ested ground wire in the binding 
screw of the lever K, and depress K until it is held against 
the bottom contact of the key by the trigger. 

The quadrants are now fully charged, and we wait until 
the image rests at 300. A watch is held in one hand and 
at a given time the finger knob of the trigger is strongly 
depressed and the lever, K, being thus released, flies past 
“Insulate” to the top contact of the key. Connection is 
thus established between the outer coating of the con- 
denser (the tinfoil) and the earth by means of the hook, 
flexible conductor between the hook and top contact, 
lever, and ground wire, d, one branch of which is fastened 
to the binding screw on the rear pillar of the key. The 
instant the lever strikes against the top contact the spot 
of light always makes a sudden drop, but its subsequent 
movements depend upon the specific resistance of the insu- 
lating material. If this resistance be high the image will 
settle upon 290 (say) and remain fhere. If the resistance 
be lower than in the last instance the image instead of 
settling upon 290 (say) will “hesitate upon it, as it were, 
for an instant, and then pass slowly down the scale. If 
the resistance be still lower the image will drop at first, 
then its speed will become less; but there will be no 
checking of the speed after this, and the image will move 
steadily down the scale, but considerably faster than in the 
second instance, In the second instance we note the time 
occupied by the image in moving from 290 to 100, for 
instance; and in the third the time occupied in falling 
from 300 to zero, for instance. The information we have 
obtained is written on a tag, with the date of testing, and 
the tag secured to the sample. 

If this sample be tested at the same potential six months 
afterward we will obtain the same results provided— 

1. The normal position of the needle and, consequently, 
the zero position of the image on the scale have not been 
changed daring the interval. We could not be certain 
that these changes had not occurred if the needle system 
were suspended by a single fibre and its movements con- 
trolled by means of permanent magnets. _ 

2. Dust or moisture, or both, have not been deposited 
upon the exposed surfaces of the insulating layer, including 
the paraffine on the ends. 

3. The insulating material has undergone no change. 

4. The insulation of the apparatus is perfect then, as 
now. 

5. The electrometer, scale, lamp, screen, and lens occupy 
the same position relative to each other during both tests. 
Even if removed, the electrometer and scale can always be 
replaced in the same positions by the aid of the “hole-slot- 
and-plane arrangement. 

We can always ascertain the time required for the image 
to fall from 300 to 150, while testing any well insulated 
sample, no matter what the first drop may be or how far 
the image has passed down the scale after the lever strikes 
against, and while it remains in contact with, the top con- 
tact of the key. This is done by raising the potential of 
the quadrants while the leakage is going on, by sparks 
from the coil, until the image is brought back to 300. To 
prevent the dielectric from being pierced by the sparks 
during this or any other process of charging, an adjustable 
device is previously placed between the electrodes of the 
quadrants which regulates the length of the sparks. 

There are other methods by which samples can be tested 
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by the electrometer when charged to high potentials, but 
those already explained must suffice. If we subject insu- 
lated wires now manufactured—omitting those termed 
“ weatherproof ”—to potentials of about 3,000 volts, and 
test them with the electrometer, we find a wide difference 
in the insulation resistance of their dielectrics. Some will 
leak rapidly if but four-inch lengths are tested; others 
will show very little leakage in 12-inch lengths ; and others 
are so highly insulated that several feet must be tested in 
order to obtain any appreciable leakage. To further 
illustrate the uses of the apparatus, we fasten a fine wire in 
the groove of a glass or porcelain insalator, mount it on 
the pillar on the base of the key—the horizontal arm being 
removed from the pillar—and connect the fine wire wit 
the electrometer, and charge to about 5,000 volts. We 
find upon touching any portion of the insulator with the 
finger, and sometimes with the point of a pin, that the 
charge rapidly escapes. If we carefully clean and dry the 
insulators immediately before testing they will not leak. 
For further information on this subject the reader is re- 
ferred to an article by the present writer, on Porcelain and 
Glass Insulators in Taz ELECTRICAL ENGINEER of February 
17, 1892. 

Leakage at the ends of lead-encased cables, when certain 
kinds of insulating material are used for the dielectrics, is 
a subject which deserves more attention than it usually re- 
ceives. In some cases, marked leakage will occur in a few 
minutes, if the newly cut ends of such cables are exposed 
to dampness. This subject will be treated of in an article 
on the protection of insulated electric conductors. 

There are many experiments which can be beautifully 
illustrated by means of this testing apparatus, such as the 
variations of the capacity of very small condensers, and 
the phenomena of the residual charges of the same—the 
variation of the capacity of a condenser the inner coating 
of which is a bare wire six inches long, the dielectric being 
air, can be demonstrated—detecting the presence of 
deposits of dust and moisture, invisible to the naked eye, 
on insulating material, the detection of the slightest de- 
terioration of insulating materials, etc., but want of space 
will not allow of the details of sach experiments being given. 
Another use for which this kind of testing apparatus is 

re-eminently adapted is in detecting changes in the insu- 
ation resistance of dielectrics formed by saturating fibrous 
material with paraffine or certain other materials. 

A case which often occurs in practice wil) be selected for 
illustration. A copper wire is covered with two layers 
(wraps or braids) of cotton yarn, and the yarn saturated 
with melted paraffine, heated sufficiently to expel all 
moisture from the fibre. If a five-inch length of this wire 
is tested as soon as the paraffine is cold, exactly as we 
tested the one with the vulcanized dielectric, we obtain 
excellent results. If we test it again after six to twelve 
hours—depending uponthe humidity of the atmosphere— 
we find some leakage. This leakage constantantly increases 
until, after from 36 to 48 hours, the wire is no longer fit to 
convey cuyrents for high potential. There has been no 
deterioration of paraffine during this time to account for 
the change; and if we wish to ascertain the reason for 
the change we must have recourse to the microscope. The 
electrometer simply tells us that the change has taken place; 
but the microscope will show us why. This subject will be 
again referred to in a subsequent article. 

To return to factory work. The methods of effeot- 
ing combinations of two or more of the substances 
experimented upon and tested, depended largely upon 
the nature of the substances themselves. For example, 
many of them could best be combined while in a 
melted state; others, by means of mixing rolls which 
were heated sufficiently to render the substances plastio; 
and others, by dissolving them in one or more volatile 
solvents, and after thoroughly mixing the solutions evapor- 
ating the solvent or solvents. The solvents thus used were 
bisulphide of carbon, purified spirits of turpentine, benzole, 
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naphthas, chloroform, alcohol, and ethers. As examples of 
.compositions formed by the above methods the following, 
of which rubber is an ingredient, are given : 

1, A mixture of rubber, rosin and paraffine. The rub- 
ber is first dissolved in the rosin (which requires five hours) 
at a high temperature, and after the mixture has cooled to 
about 230° F. the paraffine is added, and the mixture well 
stirred. 

2. A mixture of rubber, shellac and chalk. The rubber 
is first worked upon the rolls, which must be hot enough to 
soften the shellac, until it acquires the same temperature 
as the rolls. The shellac, in a finely powdered con- 
dition, is then slowly added to the rubber and the two are 
thoroughly incorporated. The chalk is added last, and the 
whole mixed for about 15 minutes. 

3. A mixture of rubber and paraffine. The rubber is 
first dissolved in bisulphide of carbon and the paraffine, in 
small pieces or shavings, added to the rubber solution and 
dissolved therein, the solutions being stirred from time to 
time. After the paraffine is dissolved the solvent is evap- 
orated. The process of dissolving, mixing and evaporat- 
ing is best conducted in a covered vessel heated by means 
of a steam jacket and provided with a stirring apparatus. 
It is understood that suitable proportionate quantities of all 
of the above-mentioned ingredients should be used; and 

that the examples are given simply to illustrate methods of 
effecting combinations, for the same combinations can be, 
and were, effected in other ways. 

To describe in detail all of the ways in which the ma- 
jority of the substances enumerated in Article I were used 
would alone require several articles. In this connection, 
the term “used” comprises (1) the methods of combinin 
the substances, (2) the different kinds of dielectrics formed 
by them, (3) subjecting them to heat, cold and to chem- 
ical agents, (4) examining them with the microscope, and 
(5) testing them electrically and otherwise. The following, 
however, will give a comprehensive idea of the plan gen- 

erally followed throughout the investigation: The sub- 
stances were first cleansed of any foreign matters, and a 

reliminary test of each made with the electrometer. If 
its 5 resistance compared well with that of a chosen 
standard, or if it possessed properties which might render 
it useful in combinations, though it lowered the specific 
resistance of such combinations, it was reserved for further 
use, but if otherwise it was rejected. 

At least four specimens—often more—of each material 
or composition were applied to copper wires and one to a 
sheet of paper about 5 inches square. The ways in which 
the materials were applied to the wires depended, like 
those of forming combinations, upon the nature of the ma- 
terials, For example, some were applied while in a melted 
state; others by means of a tubing machine; others in 
strips, either spirally or longitudinally; and others, to 
fibrous material on the wires, while in solution in volatile 
solvents, or liquefied by heat. If the materials contained 
rubber and sulphur they were vulcanized, As soon as the 
wires were insulated they were tested with ghe electro- 
meter, and the results of the tests of each dielectric, to- 

ether with its formula, date of testing and the character 
designating the material written upon a tag affixed to the 
wire, and also recorded in a book. Each sheet of paper 
contained one or two specimens. One consisted of a lump 
of the materia] stuck to the paper; the other was made by 
saturating a portion of the paper with the material,when- 
ever it could be done. The formula of the material, date 
of application and the number or letter designating the 
material were written on the paper. These specimens were 
intended principally for ocular examination. 

After the wires were tested, one was kept in a dry place 
free from dust, the dielectric being exposed; the dielectric 
of the second was covered with lead or tinfoil, and the ends 
kept sealed; a third was exposed to various chemicals ; and 
a fourth exposed to the atmosphere in and about the factory. 
In three to four days after the wires were coated they were 
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again tested, and the results of the tests endorsed upon the 
tags. Many of the materials tested were found, after a 
few days or weeks, to be worthless for commercial purposes, 
for the reason that they would deteriorate, or they absorbed 
moisture too readily; exclusion from light and air caused 
them to become viscid, etc., etc.; and yet these same 
materials had tested well when prepared and applied to 
wires, 

All obtainable wires made by others were tested and 
compared with each other and with those made by the 
writer. Whenever comparative tests were made, care was 
taken to have the wires of the same length and diameter, 
and the dielectrics of the same length and thickness. A 
difference in length of 4 of an inch would sometimes make 
a considerable difference in the results of the tests. 

The potentials used throughout the investigation were 
never less than about 3,000 volts, and sometimes above 
10,000, and the dielectrics of all the wires, whether those 
made by the writer or by others, when tested electrically or 
otherwise, for comparative results, were always subjected 
to the same conditions, if possible. 

The present writer maintains that all dielectrics should 


be tested with currents of high potential—at least 3,000 volts. 


When a dielectric is tested with a current of from one to 
one hundred volts, the common practice, there is no par- 
ticular stress upon the insulation, and the dielectric may 
show a very high insulation resistance when so tested. But 
if the testing current has a potential of 3,000 volts and up- 
wards the case is different; and many dielectrics which 
test well at low potentials cannot endure the strain produced 


by the high tension current, but break down. 


From what has already been written, the reader can form 
a good idea of the magnitude of the work accomplished by 
the writer and its importance, which work, from the be- 
gining, was conducted with a view to practical results. In 
the succeeding articles it will be his endeavor to set forth 
results obtained by careful and conscientious investigation; 
and he hopes that the information about to be published 
will prove of interest not only to the scientific world gener- 
ally but to many now engaged in the manufacture of in- 
sulated conductors; and he has reason to believe that much 
of this information is entirely new—at least it has never 
appeared in print previous to the publication of these 
articles. 


NON-ARCING METALS. 
BY 

Wiru reference to the very interesting paper by Mr. 
Alex. J. Wurts, it may be apropos to recall the experi- 
ments of M. Jamin on arcs between different metals. M. 
Jamin showed that if an arc be placed in an alternating 
current circuit, there is no change in the nature of the cur- 
rent which passes, if both points of the are are of similar 
material; but if of different materials, one wave of the 
current is more or less suppressed, and a voltmeter placed 
in circuit acts as if the current were direct and not alter- 
nating. 

In some experiments made by Mr. John Kelly and my- 
self in 1890-91, it was found that with the mercury-car- 
bon arc (one of the pairs described by Jamin) the suppres- 
sion of one of the waves was complete and such a cir- 
cuit, as shown in the accompanying diagram, was found ca- 
pable of running continuous current motors. It was also 
used for starting up synchronous motors under load. I am 
not aware that M. Jamin has put forward any theory to 


explain this action. But as my own idea of the action 
which takes place is somewhat different from that of Mr. 
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, Wurts, I subjoin it. Mr. Wurts' theory is that the non- 
arcing metals have this property by virtue of the arc form- 
ing vapors of their oxides, while with the “ arcing” metals 
vapors are formed of the metals themselves, that the va- 
pors of the oxides are non-conductors, and the vapors of the 
metals are conductors. : 

While it is true that the vapors of many of the metals 
are conductors, this is not by any means a universal law. 
It has been shown by Crookes and others that mercury va- 
por has a resistance extremely great in comparison with 
that of air and other gases, and this fact has been used by 
those who hold that the passage of electricity through 
gases is due to a kind of electrolysis, as an argument in 
favor of their theory ; for, mercury having only one atom 
to the molecule in the state of vapor, it is evident that no 
electrolysis can take place. 

It is therefore interesting to find that of the six metals 
experimented on by Mr. Wurts, the vapor densities of all 
those which have been determined (i. e., zinc, cadmium 
and mercury), have only one atom to the molecule in the 
state of vapor, and that consequently their vapors are prob- 
ably of very high resistance ; in fact, much higher than the 
vapor of their oxides would be. So we may suppose that 
the cause of the non-arcing of zinc and the other metals 
described is due tothe insulating properties of the metallic 
vapors themselves. | 

There are a few facts which seem to confirm this latter 
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EXPERIMENT WITH CARBON MERCURY ARC. 


view. First, the suppression of phase by the mercury-car- 
bon arc goes on just the same in an atmosphere of hydro- 
gen as in the air, or, as it has seemed to me, better. Un- 

er such conditions, of course, no oxide can be formed. 
Second, if a mercury-carbon arc be used to run a direct- 
current separately excited motor, so soon as the arc gets 
beyond a certain length (in consequence of stoppage of 
feed, for instance), the motor will stop and run the other 
way, showing that the other wave has now been stopped 
out and that the one which was formerly stopped out has 
taken its place. Ihave accounted for this by supposing 
that when the arc gets beyond a certain length, the mer- 
cury vapor oxidizes and that the oxide vapor is a better 
conductor than the carbon vapor. This, however, is not 
certain ; but the fact that I have not been able to obtain 
the effect in hydrogen gas is in its favor. 

It is possible that a lightning arrester on Mr. Wurts’ very 
ingenious principle might work better with an air gap hav- 
ing its sides of dissimilar materials, as carbon-zinc, so that 
the lightning discharge could easily pass to ground, but 
the street railway current could not cross the gap. How- 
ever, Mr. Wurts ix no doubt the best judge of that. 


AN ELECTRIC FIRE ENGINE.. 


Tut Kummer electric fire engine, made by Messrs. 
Kummer, of Dresden, uses 50 amperes at 100 volts, or 75 
amperes at 65 volts, being 5,000 watts. The pump throws 
180 cubic feet of water per second, and with a nozzle of 
three-quarter inch diameter, gives a height of throw of 
100 feet. It weighs 24 tons, and costs only about half 
that of an ordinary steam fire engine, 
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THE THOMSON-HOUSTON “RIBBON-FEED” ARC 
LAMP. 


A GREAT many efforts—and 
some of them singularly success- 
ful—have been made to shorten 
the ordinary arc lamp, so that 
it may be introduced indoors, 
and be employed where ceilings 
are low, and where it is natu- 
rally desired to keep the lamps 
beyond the reach of persons whose 
curiosity is greater than their 
prudence. It is obvious that the 
chief difficulty in shortening the 
lamps arises from the length of 
the carbon-carrying rod and the 
fact that the upper mechanism of 
the lamp must be provided with 
a towerfrom which the rod may 
gradually drop. 

In the new “ribbon-feed ” 
lamp just perfected by the 


Thomson-Houston Electric Com- 
pany, an important new de- 
parture has been made. It will 
be remembered that in some 
arc lamps of European pro- 
duction dispensing with the upright tower for the rod, 
the carbons have been fed inwards on a horizontal plane, 
while in one instance the lamp was so constructed as to 
burn curved carbons. The new lamp secures all the ad- 
vantages of the old form of tower lamp and all the com- 
pact symmetry of the others by adopting a metallic ribbon, 
which occupies practically no space and which, being at- 
tached to the upper carbon, allows it to descend in the usual 
manner, as quickly as consumed. The lamp is but 27} 
inches from top to bottom, is only 6 inches wide, and 
weighs 21 pounds without the globe. The feeding and 
regulation are extremely good, the arc being always of the 
same length, perfectly steady, brilliant and free from hiss- 
ing. The entire mechanism is protected from dust and 
dirt. The lamp is being made for indoor work on either 
arc or incandescent circuits. On arc circuits, the lamps 
are run in series, as usual, and regulate and cut off auto- 
matically. On incandescent circuits, they are run in mal. 
tiple or two in series, a small rheostat or bank of incan- 
descent lamps being used as a controlling device. As will 
be observed, simple and effective provision has been made 
for releasing and lowering the globe to clean and recarbon. 


Thomson- Houston Ribbon- 
Feed” Arc Lamp. 


DRIVING LOOMS BY ELECTRICITY. 


Tuae city council of St. Etienne, France, has decided to ap- 
ply electric power to all the hand-looms in the city, and con- 
tracts have been made with an electric company for the neces- 
sary plant. The dynamos are to be driven by water from the 
city reservoirs. ‘There is practically an unlimited suppl 
of water, with a fall of upwards of 100 ft. The bulk of 
the enormous output of ribbons ($22,500,000 a year) is the 
product of house industry. The weavers for the most part 
own their own looms, and operate them by hand in their 
own houses. There are 18,000 looms which are thus distrib- 
uted among the homes of the weavers. 


ACCUMULATOR CARS IN ROME. 


Ir is stated that the Omnibus and Tramway Company 
of Rome has recently made experiments with an accumu- 
lator car fitted with motors, batteries, &c., supplied by the 
Oerlikon Engineering Works. When fully charged, the 
cells are said to be capable of yielding energy to propel 
the car 93 miles, so that it is only necessary to recharge 
every alternate day, 
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Our country has secured to the common laborer, as no other 
country has, the fruit of his inventions, and richly has he repatd 
the provision.—Chauncey Smith. 
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STUDIES IN INSULATION. 


VERY organization of apparatus for the utilization of 
E electricity for industrial purposes, whether great or 
small, must in the nature of things comprise four essential 
elements: First, a means of setting in action, or as it is com- 
monly termed, generating electricity ; second, a conductor 
for conveying the electricity to the point where it is to be 
utilized ; third, insulating media for confining the electric- 
ity to tbe conductor in every part of its course; and fourth, 
translating apparatus for converting electrical into such 
other forms of energy as may be required. Whether the 
electrical energy is to be made available for heat, light, 
power, chemical decomposition, or the transmission of in- 
telligence, makes no difference, so far as concerns the ex- 
istence of these primal conditions. 

Thanks to the unwearied labors of a vast number of 
capable investigatore, we have during the past twenty-five 
years gained an extraordinary amount of absolute knowledge 
respecting some of these conditions. Theory and practice 
have gone hand in hand, until we have to-day reached results 
little less than marvelous. The only margin left.for im- 
provement in the efficiency of dynamo-electric generators 
is a beggarly 5 per cent. With electromagnetic apparatus 
of all kinds for utilizing electric energy, the conditions of 
maximum efficiency may be said to be equally well under- 
stood and practiced. Of the characteristics of the various 
materials classed as electric conductors, we can expect to 
learn but little more that will tend to materially increase 
their efficiency. 

In forcible contrast to all this accumulation of knowledge 
in the other branches of the subject, when we turn to the 
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question of insulating materials and insulation, we are , 
confronted on every side by a vast area of ignorance; itis 

in fact a territory which may truthfully be said to be al- 

most wholly unexplored, It is certainly strange that this 

most important, not to say essential department of the field 

of modern electrical engineering should up to the present 

time have received so little systematic investigation. 

It affords therefore little occasion for surprise, that the 
series of articles by Dr. Williams, commenced in Tue ELRC- 
TRICAL ENGINEER Of March 16, in which he has under- 
taken to give the results of his exhaustive and elaborate in- 
vestigations in this hitherto neglected field of research, 
should have excited a degree of interest in electrical circles, 
which to say the least, is quite unusual. The chapters al- 
ready published evince a broad and comprehensive grasp 
of the subject on the part of the author commensurate with 
its practical importance, and this is combined with a 
minuteness and accuracy of research which even reminds 
one of the immortal work of Faraday, than which there 
can be no higher standard. 

In the chapters thus far published, Dr. Williams has 
given quite fully the details of his apparatus, and general 
methods of investigation. This is to be followed by a 
separate examination of the different substances employed 
as insulators, classified in groups, as for instance, gums, 
resins, vegetable oils, mineral oils, fibres, minerals, etc. 
The methods of preparing the various non-conducting 
materials and of applying them to the conductors; an 
examination of the various modern types of insulated con- 
ductors ; their relative advantages and disadvantages ; the 
comparative advantages of different protective coatings ; 
the occurrence of faults, latent and otherwise, during the 
processes of manufacture, and many other equally import- 
ant matters, will all receive attention. From beginning to 
end of his investigations, Dr. Williams has kept steadily in 
view the practical results which may be expected to flow 
from a thorough knowledge of all the characteristics of in- 
sulators and insulating materials, and for this reason alone, 
wholly aside from the scientific aspect of the question, we 
are confident that this invaluable series of papers will com- 
mand the attention of every member of the profession. 


INSURANCE OF CENTRAL STATIONS. 


ATTENTION was called in these columns last week to the 
attitude assumed by insurance companies with regard to 
the use of the electric light, and their attempt to exact 
higher rates all around, no matter whether the installation 
was good or bad, was criticised. It seems to us that by 
such action the companies only encourage bad work, for 
if careful construction is practically rated with the bad, 
the inducement to let things go will be rather strong. 

But that is only one side of the matter. Central stations 
are equally the subject of invidious distinction and attack. 
In proof of this we quote below a letter received by us last 
week from one of the foremost central station men in the 
country. He has a superb station, finely built, well 
equipped and run with the highest engineering ability. 
Yet none of these qualities availed him, and he has been 
compelled to meet the insurance agents with a little of 
their own strategy. He says: 


The very best rate we could get on our station last year was 
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$1.80. I placed $200,900 at 80 cents in mutual companies, through 
the Electric Mutual, and when I was approached this year by the 
local representatives of the stock companies I told them that we 
should not consider any insurance proposition from them ; that we 
could find enough mutual companies to carry our business ; that 
I was fully aware of the criticisms they would make on the 
mutual companies, but did not desire to waste any time discussin 
them. The result was that the local board took the matter up an 
made me a rate of 80 cents on my machinery and 65 cents on the 
building, an even better rate than we got from the mutual com- 
panies. The character of our risk entitles us to as good a rate as 
can be made on any good manufacturing property, but we could 
net secure this rate, except by these methods. It is needless to 
say that last year they made every possible effort to convince me 
and the officers of the company that the mutual companies were 
valueless. I did not feel a great deal of confidence in some of the 
companies we were compelled to place our business with, but 
realizing that we would either have to stand their extortion or 
take this extra risk, I chose the more independent if not the wiser 
position. 

Evidently this was the best way to deal with the situa- 
tion, and what one central station manager has thus done, 
others can do. The difference between $1.80 and 80 cents 
or 65 cents is too great to be explained on any tenable 
theory as to the risky nature of the station one year and 


its safety the next. 


SINGLE MOTOR vs. DOUBLE MOTOR EQUIPMENTS. 

Tue Chicago Electric Club, in its desire to maintain its 
reputation as an institution fostering lively and timely dis- 
cussions, has entered into the fruitful domain of electric 
railroading, and its members are now being treated toa 
series of papers on the advantages and disadvantages of 
single and double motor equipments for street cars. At 
the first session Mr. Elmer A. Sperry, contended for the 
single motor, and last week Mr. G. K. Wheeler also argued 
in the same vein. These gentlemen were followed by Prof. 
S. H. Short who advocated the use of the gearless motor. 
While the zeal of these gentlemen is to be encouraged, it 
cannot be denied that the conditions both as to location 
and management of electric roads vary to such an extent 
that it would be almost impossible to lay down any hard 
and fast rules as to the application of any particular type 
of motor. Besides, street railway companies not infre- 
quently allow the question of price to enter largely into their 
acceptance of apparatus, so that many arguments, other- 
wise valid, are ignored. Still, healthy and impartial discus- 
sion is always to be encouraged, and the Chicago Electric 
Club is thus adding to its usefulness, 


DIRECT CURRENT TRANSFORMATION. 

Tak advocates of the continuous current have always 
maintained as a standard proposition in their arguments 
that while continuous conversion was theoretically possible 
its practical realization involved such difficulties and com- 
plications as to make the system prohibitory for general 
use. Not the least weight was given to the fact that con- 
tinuous current transformation required moving machinery, 
which necessarily demanded constant supervision, whereas 
the alternating current transformer demanded no attention 
whatever. But examples of successful continuous current 
transformation are constantly increasing in number, and an 
installation, at Olympia, Washington, which we describe 
in another page, will show to what extent the method is 
applicable in practice. In the present state of the art it is 
true that such transformation demands the employment of 
moving parts, but who shall say that the future may not 
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produce a continuous current transformer involving noth- 
ing beyond molecular movement of its parts? 


SUBWAYS FOR WASHINGTON. 

A FEW months ago we had the pleasure of printing a 
very full abstract of the report of the Electrical Com- 
mission appointed to consider the question of subways for 
the District of Columbia. The report has now been printed 
in full as a Government document, and makes a portly 
volume, being, as we said at the time, a most valuable and 
important contribution to the literature of the subject. It 
presents a very complete survey of work done in Europe 
and this country, and in the main arrives at conclusions that 
must be accepted. Its recommendation of the Lynch- 
Lake terra cotta-conduit is no more than might be expected, 
in view of the excellent results already obtained with that 
type of subway in Washington, with all classes of service; 
and we presume that the plans of the Commission will now 
be carried out, as laid down in the report and in an elabo- 
rate series of maps of the District. 


GROWTH OF THE TELEPHONE INDUSTRY. 

Tue figures given elsewhere in this issue from the annual 
report of the American Bell Telephone Co., are eloquent as 
to the steady growth of the telephone industry in America, 
and as to the profitableness of the business so far as the 
parent organization is concerned. The first of the funda- 
mental patents has another year to run, and then we may 
expect to see outside manufacturers coming in to make 
hand telephones for a variety of uses; but the work of 
operating exchanges seems likely to remain under existing 
control for a long time. It is practically from this latter 
source that the whole of the parent company’s income is 
derived under perpetual contracts, so that even with great 
activity in the hand telephone field, the companies would 
not suffer any diminution of value or revenues. That 
there will be competing exchange service by and by, is 
beyond doubt, but the strength of the present network of 
Bell local exchanges and long-distance lines, with local 
franchises, subways and rights of way, and with solid cash 
reserves to draw on, may prove equal to the severe test it 
will get. 


Celluloid Storage Batteries. 

We bring before our readers in this issue a new type of 
storage cell, in which the inventor has sought to decrease 
the weight and to otherwise avoid the difficulties encount- 
ered in lead storage batteries. The employment of cellu- 
loid for this purpose in the manner described is quite novel, 
and if the claims made for the cell are proved in actual 
practice there ought to be room for this type in many situa- 
tions, not the least important of which would be that of 
storage battery traction. 


4 New Duplex Telegraph. 

IMPROVEMENTS in the systems of telegraph at present in 
vogue are so rare that an advance in this field calls for 
notice. As such the new duplex telegraph system of Mr. 
J. J. Ghegan, described in another column, will prove of 
interest, owing tothe fact that it may be said to be botha 
duplex and a diplex in its nature, and thus to overcome the 
drawbacks attached to either of these considered alone. 
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HIGH-PRESSURE STEAM IN CENTRAL STATION 
WORK. 


BY 


REFERRING to the article on the above subject in Tux 
ELROrRICAL ENGINEER of January 20, I beg to submit the 
following remarks : 

This article mentions among other things that a number 
of well-known European engineers maintain that condens- 
ing steam engines are no longer economical, when pressures 
as high as 160 or 180 lbs. per square inch are employed. I am 
astonished that by employing steam of this pressure the 
economy of condensation can be doubted at all, and I do 
not think that any German engineers are of this opinion. 

A triple-expansion condensing engine, working with 
steam at a pressure of 170 lbs., and with the most econ- 
omical cut-off, works with an economy greater, at least by 
20 or 25 per cent., than a triple-expansion non-condensing 
engine. This is, of course, more than enough to cover in 
the course of a few years the expenses of a condensing 
apparatus, which consists of a jet condenser connected 
with the main engine and driven by it. The length of 
time required to recover this additional outlay depends on 
the quality and cost of the condensing apparatus, on the 
price of coal and water, and, with central stations for 
electric lighting especially, on the length of time the 
engine runs during the year. 

ut the greatest importance is to be attached to the cost 
of the condenser and to the working period of the engine. 
The time for 5 the cost is longer, when a surface 
condenser is employed or some independent condensing 
plant driven by a small independent engine. It appears 
that the use of such independent single or central condens- 
ing plants, especially with surface condensers, has lately come 
much in vogue abroad ; the advantages claimed for them, 
however, are very doubtful, and only the surface condenser 
ought to be employed where the water is bad. With re- 
ard to the working period it is to be remarked that, when 
it is long, for instance with electric power transmission, 
electric railways and with central stations for electric 
lighting which are furnished with storage batteries, con- 
densing is always very economical, even when pressures as 
high as 180 or 250 lbs, are employed. 

Regarding the triple-expansion engine, mentioned above, 
it would be necessary, when taking away the condensation, 
to increase the pressure of the steam 70 or 80 lbs, in order 
to obtain the same coal consumption. But then we have 
increased expenses ; first, with the engine which must be 
constructed as a quadruple-expansion ; secondly, with the 
boilers, and thirdly, with the steam pipes. For this money 
a jet condenser could be paid for twice over. 

As to German engineers, they are, I dare say, all of the 
opinion that with triple-expansion engines working with 
steam of pressures of 160 or 180 lbs. to the square inch, 
condensing will lead to considerable economy in working. 
With all central stations in Germany and with those of 
neighboring countries, built by German engineers, it has 
been, and it is, always the principal care, that the central 
station is near the water, and even where it is impossible 
to build it there, and where sufficiert water cannot be ob- 
tained the employment of condensing is not given up. 
Either the water is brought from distant places or some 
apparatus is employed for quickly cooling the hot water of 
the condenser, in order to use it over and over again. Such 
an apparatus, for instance, exhibited at the Frankfort Elec- 
trical Exhibition by Mr. Klein, consists of a wooden-stepped 
tower, in which the hot water is made to trickle down over 
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a system of parallel boards, while an upward current of 
air is maintained by means of a ventilator. Such cooling 
towers have been carried out on a very large seale in many 
steam plants ; for instance, in a large central station for 
electric lighting in combination with the jet condensers of 
5 engines, constructed by Mr. F. Schichau 
of Elbing, in Prussia; and the results obtained with it have 
been found to be very satisfactory, in spite of the great 
cost. The quantity of fresh water added to the circulating 
water is very small, approximately as large as the con- 
sumption of steam. 

Ido not know any central station in Germany with triple- 
expansion non-condensing engines, and it will interest you 
to hear that, because in another part of the same issue of 
Tue Evecrrica, ENOIX REER it is mentioned that probably 
more than nine-tenths of the present existing American 
stations are so situated that the operation of condensing 
engines is impracticable. l 

inally, I must not omit to remark, that the working 
with triple-expansion non-condensing engines in central 
stations without storage batteries may sometimes give rise 
to a great deal of trouble. Ifthe load is so light that the 
expansion to the atmospheric pressure takes place as early 
as the intermediate, or even in the high-pressure cylinder, 
the engine works very uneconomically and noisily, especi- 
ally when running at a high speed, and that is still more 
to be feared with quadruple-expansion non-condensing 
engines. 

NÜRNBERG, BAVARIA. 


THE ECONOMY OF CONDENSING WITH TRIPLE- 
EXPANSION ENGINES. 


RY 


I HAVE read with interest the above article from your Nu- 
remberg correspondent Mr. Zehme in regard to the matter 
of condensing with triple-expansion engines, from which it 
appears that the writer does not doubt the efficiency of 
condensing under all conditions. I note that he states, 
in effect, that with a triple engine, and a pressure of 170 
lbs., the condenser adds from 20 to 25 per cent. to the 
engine efficiency, which saving, he thinks, would in a few 
years cover the expense of operating the condensing plant. 

I find it impossible, however, to check these figures, and 
I do not wholly agree to his conclusion. As a result of my 
study of cards taken from triple engines, I can only admit, 
that with pressures of 170 lbs., and above, the work done 
by the condenser is not much in excess of 15 per cent. of 
the work done by the live steam, and that when the en 
ergy is deducted which operates the air and circulating 
condensing pumps, there is but 10 or 12 per cent. addi- 
tional gain. This increase of power and of efficiency may 
easily be offset by the interest on the cost of the condens- 
ing plant together with its depreciation and cost of main- 
tenance, 

I have not the time to enter into a more complete ex- 
planation of this matter, but should any one take the 
trouble to plot out (on the same scale) the cards taken 
from a well-proportioned triple engine, they will be sur- 
prised to observe the small percentage of work done by 
the condenser, from which, as before stated, should be 
deducted the work required to operate the condenser 
pumps. With 200 lbs., and over, the strip of work on the 
card, done by the vacuum, is very narrow indeed, and one 
almost doubts the advantage of condensing at all. 

I believe, however that triple engines should be supplied 
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with condensing apparatus wherever it pays to do so; but 
this is a nice question to be determined for each specific case. 
In many instances, for example, it may be impractical or too 
expensive to obtain sufficient water for condensing pur- 
poses; orelse, it may be difficult to lead away the out- 
flowing hot water from the station. Then again, if the 
station should purposely be located near a body of water 
and away from the electrical centre of distribution, the 
extra expense for copper conductors may more than coun- 
terbalance the advantages of having a condensing plant. 
No general rule can determine whether, or not, to employ 
condensers, as each case has to be considered by itself; the 
question being one of financial reckoning, rather than of 
engineering. But the fact that many conditions do not per- 
mit of the economical use of condensers should not prevent 
central stations from reaping the advantages to be gained 
by employing triple-expansion engines, which with high 


steam pressure should give magnificent economy. A triple 


engine is futhermore usually constructed as a three- rank en- 
gine which gives a much more even rotation than a two- 
crank or compound engine —a very desirable feature when 
‘‘multipolars” are attached. 

If, however, a triple engine is to run non-condensing, it 


— 


should be designed and proportioned accordingly, which is 
a fact that our German triend may have overlooked. For 
instance, the non-condensing triple engine now running at 
the 26th street station of New Lork Edison Company is 
proportioned and controlled so that a steam pressure of 
from 15 to 22 pounds is maintained in the low pressure 
receiver ; whereas, if it were designed as a condensing 
engine this pressure might seldom exceed 5 or 6 pounds. 

n this connection it 1s interesting to note that there is 
now running at the City Roller Mills, at Limerick, Ireland, 
a large quadruple-expansion engine that was designed for, 
and is operated, non-condensing, which remarkable engine, 
it is claimed, delivers a horse power with an expenditure of 
1.6 pound of coal, the steam pressure in this case being 
185 pounds, 

It is true that central stations having variable loads, 
or having a few generators, should not employ non 
condensing triple engines, unless storage batteries form a 
part of their system. Different conditions demand different 
types of engines. In some cases single-cylinder engines 
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are the proper things; other requirements call for compound 
engines, while again, other cases demand triple engines. 
But as to condensing, that should, or should not, be 
Ppp ea, depending on whether it will pay or not. With 
plenty of water for condensing, and with heavy and 
constant loads, quadruple engines will undoubtedly fill 
their place. 

I further note in the communication of Mr. Zehme, that 
in Germany, when wateris scarce, the hot condensing water 
from the engine is sometimes cooled by allowing it to 
trickle down through a tank through which air is blown. 
Now, practices similar to that have been tried in this, and 
other countries, but all such bulky affairs will perhaps 
never come into prominencein these days of high steam 
pressures ; although I have no doubt that such a contriv- 
ance might add greatly to the efficiency of an old-fashioned 
plant operated by low steam pressure and with single or 
compound engines. 


THE WINKLER CELLULOID STORAGE BATTERY. 


Some months ago we made note of the fact that Mr. Ch. 
F. Winkler, of Troy, N. Y., was engaged in perfecting a 
storage cell which was designed to overcome the difficulties 
heretofore encountered with lead storage batteries, and at 
the same time effect a large reduction in weight. 


The Winkler element as now constructed is illustrated in 
Fig. 1, complete and Fig. 2 shows it in part section. The 
element consists of a series of celluloid troughs in a frame 
of the same material. Each trough contains a metallic con- 
ducting wire embedded in active material, the wires from 
the several troughs in each plate being connected to a solid 
conductor which forms an electrode. The open space be- 
tween the bottom of each trough and the active material 
of the trough below facilitates the circulation of the elec- 
trolyte and the escape of gases from the active material is 
made easy by the V-shape of the troughs. 

The method of filling the troughs is a simple process, 
consisting in simply dipping the plates in a pulp-like 
mixture of the proper oxide of such a consistency that it 
will run into the troughs and fill the same, any excess being 
brushed off after drying. A number of plates constitute a 
cell in the usual manner, and on account of freedom from 
buckling and the circulation permitted, an even number of 
plates may be employed. 

The electrolyte employed is the usual one or, for greater 
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portability, a non-decomposable electrolytic jelly may be 
used. 

By the construction adopted Mr. Winkler claims that ab- 
normal currents may be discharged without injury to the 
plates, being only limited by the heating effect on the lugs, 
and that after an abnormal discharge the battery recuperates 
very rapidly. 

he expansion of the active material, being unopposed, 
brings no strain apon the plates and as a consequence there 
is no tendency to buckling or distortion, while the support- 
ing plates, not being acted upon in charging and discharg- 
ing, do not suffer deterioration in course of time, like lead 
plates. Owing to the above two facts the size of the plates 
is not limited, with the consequence that space can be better 
utilized, the connections made simpler, and the weight re- 
duced from 40 to 50 per cent. The current in charging 
being equally distributed and confined to the active materia 
alone and not largely to the supporting plate, as is the case 
with lead batteries, it is claimed that a greater capacity is 
gotten for a given weight and surface of active material. 

It is also claimed that there is no local action between 
the active material and plates and the cell will therefore 
retain its charge indefinitely, being very unlike the lead plate 
in this respect, and that, unlike the plugs in perforated lead 
plates, the active material cannot easily fall out, and the 
plates cannot be short-circuited by conducting matter lodging 
between them. The internal resistance of the celluloid 
battery is also said not to exceed that of a lead plate. 


NOTE ON THE MOLECULAR MOVEMENT IN A 
CONDUCTOR.! 


BY PROF. A. E. DOLBEAR. 


MAXWELL and others have made experiments to discover 
whether there was any evidence of momentum in a conductor 
carrying an electric current. So far as I know all the experi- 
menters looked for a longitudinal momentum, that is, one in the 
direction of the current in the conductor, but no evidence appears 
to have been discovered that the molecules are thus moved. Still 
it is as near certain as anything can be and not be demonstrated, 
that the molecules in a conductor are moved in some way by an 
electric current. If they be thus moved then there must be 
momentum in some direction. If it be not longitudinal it may be 
transverse. If there should be movement in the transvere direc- 
tion, what kind of experiments would be needed to show it? This 
is the way the question presented itself tome. When a current 
is sent through an iron wire the latter is twisted, to the right or 
the left according to the direction of the current. This is in- 
terpreted as due to the specific magnetic quality of the conductor, 
for it does not occur in a copper or other conductor. 

Suppose the molecules of a conductor to be rotated, each upon 
its own axis, the axis being Jongitudinal with the wire, what evi- 
dence of such motion would be externally exhibited by the con- 
ductor as a whole? Evidently it would be masked altogetherin a 
common wire, for the momentum of any one molecule in one direc- 
tion would be just balanced by that of the contiguous one in the 
opposite direction—a condition of things mechanically propagated 
through the diameter of the wire. In order to discover it, it 
would be necessary to prevent such mechanical transference of 
the movement, and this can be done by making the conductor a 
hollow cylinder. I therefore made a cylinder of gilt paper about 
20 inches long and four inches in diameter; this I provided at 
each end with a bail for suspension, the suspending wire being 
eight or ten feet long, the lower end of a short wire dipping into a 
mercury cup as shown (Fig. 1). With this arrangement a decided 
evidence of twist could be noticed, but on account of the resist- 
ance of the gilt paper, a strong current could not be used without 
so high a voltage, that the paper took fire several times. I then 
had a thin copper cylinder made of nearly the same dimensions 
and suspended in a similar manner, and could use a current of 
thirty or forty amperes. The rotary motions were in the same 
directions as before, namely—when the current was going down, 
the twist was always right handed as indicated by the arrow, and 
of course opposite when the current was reversed. 

While there was no doubt about the rotary movement, the 
weight of the apparatus was so great I concluded to see if one 
made of lighter material—aluminum, would not give greater 
amplitude with the same current. A similar cylinder of aluminum 
foil was prepared and so hung thatall tangential movement would 


1. Read before the American Institute of Electrical Engineers, New York, 
February 16, 1592. 
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be due solely to itself and not at all to any other part of the ap- 
paratus, that is, it was mounted with bi-filar suspension. The 
weight of the foil with its connections were 1.85 oz. (55.6 grams). 
A bit of mirror was fastened to the upper end, and a beam of sun- 
light me from it upon a scale 16 feet distant, and 25 feet 
on ig. 2). 
ith this arrangement, the twist produced by the current was 
such that it was not difficult, by timing the swings and changing 
the direction of the current, to make the cylinder swing through 
90°. A current of 15 amperes swung it through a foot and a half 
of the scale. It would come to rest at about half the distance of 
the greatest amplitude of the swing, for each different current 
employed, and therefore showed the continuous action of the tor- 
stonal force for a constant current. If this be the interpretation 
of the phenomenon, then the molecules are rotating when there 
is a constant current, and thus the explanation of the heatin 
effect of the current, is brought back to dynamical and mechani- 
cal principles. Adjacent molecules 9 rotating in opposite 
directions at their point of contact, but this vibrating or heat 
motion necessitates more or less separation, when such rotation 
goes on; on impact it is arrested so there must be impact and slip, 
1 and slip, the arrest of motion being the immediate ante- 
ent of the heat, as is friction in any case. These experiments 
have not been carried out quantitatively for lack of facilities. 
May be the interpretation is wrong, and some wise one who knows 
all about it can point out its inadequacy. I think the experi- 
mente are new, and may lead to an understanding of what goes 


Figs, 1 AND 2. 


on in a conductor when a current of electricity traverses it, if this 
be not the whole of it. 


DISCUSSION, 


In the discussion Mr. MAILLoux thought the action due to the 
effect of the current on the earth’s magnetism. 

Mr. TOWNSEND WOLOorr thought that Mr. Mailloux’s remarks 
would hardly apply to continuous rotation, as such rotation 
would not take place if the tube were perfectly straight and uni- 
form in resistance. 

Mr. KENNELLY pointed out that if the cylinder will revolve, 
any number of other cylinders, inside of, and concentric with it, 
will also revolve, and this being the case, thought that a solid rod 
should act in a similar manner under the same conditions. 

DR. Poupin called attention to an experiment of Prof. Braun, 
of the University of Tubingen? in which he found that magnetiz- 
able wires twisted in opposite directions, peneme opposite 
E. M. F.’s. He said that Prof. Rowland had called his attention to 
a current interrupter constructed on that principle, and he thought 
that the phenomena observed by Prof. Dolbear might be due toa 
similar cause, 

MR. HaRoLp BINNEY thought that rotation might be produced 
by the effect of the bails, as more current would go to one bail 
than to the other, owing to its tendency to lateral shifting in the 
magnetic field. This theory was not based upon the supposition 
that there existed a lack of symmetry in the apparatus. See 
Fig. 3. 

rar CHAIRMAN (VICE-PRESIDENT CROCKER) thought that there 
would be some lack of symmetry which would cause rotation, and 


2. Braun, F., Deformationsstraume, Wied. Ann. vol. 87, pages 97, 107; vol, 38, 
page 53; vol. 89, page 130. 
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that, if perfectly symmetrical, there would be no tendency to 
rotate. 

Mr. MaILLovx called attention to Hall’s phenomenon showing 
that, in a wire or cylinder placed like this one in the earth's mag- 
netism, the current is not equally distributed. This, he thought, 
might partially explain the peculiar actions observed. 

An. WoL Corr thought the whole effect too small to be noticed 
there. 

Dr. SAMUEL SHELDON stated that Prof. Hall had used 40 or 50 
amperes passing through a Ruhmkorff magnet and a Thomson 
reflecting galvanometer, with which he observed a very small 
deflection. 

Mr. CARL HERING thought that interesting results might be 
obtained by shielding the conducting cylinder by a fixed iron 
cylinder. 

j THE CHAIRMAN thought the experiment only suggestive and 
not conclusive, and that it would have to be carried much further 
before it could be accepted as a phenomenon of nature. 

Mr. CHas. J. KINTNER suggested the modified form of appa- 
ratus, shown in Fig. 4, ani thought that if there were any tend- 


c, colored liquid. 
E E, electrodes. 


4, glass tube. B, cork or plug. 


w, transparent liquid. 
havin M, mercury. B 4, battery. 


P, porous diap 


ency to molecular movement there, the colored liquid would be 
forced to rotate through the diaphragm and mix with the transpar- 
ent liquid on the other side. 

The meeting then adjourned. 


THE SINGLE-REDUCTION MOTOR.! 
BY GEORGE K. WHEELER. 


It is my opinion that much better results are obtained by a 
two-pole single-reduction motor than by the four-pole, for the 
reason that it is much lighter, simpler in construction, has a 
smaller commutator, half the number of bobbins on armature, 
also half the number of brushes, and is much more economical to 
maintain. One of the leading electric manufacturers has pro- 
duced a motor that I think meets all the requirements for ordinary 
street railway service ; this motor is 15 h. p., weighs about 2,000 
pounds complete, including gear, pinion and gear case. 

The tendency of modern improvement in railway motors is to 
diminish the gearing, and I do not think that anything is to be 
gained over the double-reduction motor by placing two sets of 
gears and pinions one on each side of a single-reduction motor, as 
it not only increases the friction losses, but adds an additional 
weight to the motor, and if the motor frame and armature shaft 
are properly constructed there is no liability of straining or 
breaking either by reason of placing the gear and pinion on one 
side only. It is stated by a number of competent electrical en- 
gineers that the placing of one motor on a truck is ample for all 
ordinary street car service. By experience I have found that 
with a truck having but one motor attached to one axle, the 
wheels on the axle to which the motor is attached do not brake 
as quickly as the free wheels and flats are thus formed on the free 
wheels on this account ; also that it is a difficult matter to ascend 
grades over three per cent. and that it is next to an im possibility 
to operate a car so equipped, during the winter months. It is 
also advocated that the proper method is to gear a single motor 
to both axles; this in my opinion is open to serious objections. 
In gearing a single motor to two axles of a truck, it is almost 
impossible to keep the wheels perfectly true. 


1. Abstract of a paper read before the Chicago Electric Club. 
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It is for these reasons that I believe the best results are obtain- 


able by connecting a single motor to each axle of a truck. It may 


be argued that there is twice the liability for trouble where two 
motors are used, but experience proves that this is not exactly so, 
for by this method you obtain the pro er traction and benefit of 
all wheels, and in case of extra you have ample power to 
operate the car under all conditions of service, and in case of in- 
jury to any part of one motor, it can be disconnected and the car 
operated until an opportunity offers to make the necessary 
repairs. 

A single-reduction motor should be so constructed as to give 
the greatest possible distance between the bottom of motor and 
top of rail. ith the best form of motors which have up to the 

resent time been constructed, the greatest distance obtainable 
tween a 15 h. p. motor and top of rail is 44g inches when placed 
on a wheel 30 inches in diameter. I strongly recommend the use 
of larger wheels, either 33 or 36 inches in diameter. With a motor 
mounted on 36-inch wheels this will give a clearance of 73% 
inches, which is more than ample toclear ordinary track obstruc- 
tions; and if the motor is thoroughly protected in its frame, it will 
not be necessary to use motor pans, which have been a necessary 
evil in connection with double-reduction motors. It may be 
argued that a car equipped with 36-inch wheels requires an exces- 
sive amount of current to operate, but this is not a fact. Ona 
test which I made more than a year ago on a car equipped with 
36 inch wheels and a car equipped with 30-inch wheels, the 
same motor equipment and car of same length and weight, oper- 
ated over thesame length of road on the same day and by the same 
nian, total length of line being 16 miles, it was found that the car 
equipped with 36-inch wheels required about M of a horse power 
more on an average than the car equipped with 30-inch wheels, 
although the 36-inch wheel car required more current in start- 
ing and climbing grades; but it would run longer on the level by 
momentum, and thus average up the current consumption. With 
the present form of single-reduction motors I think that the 83- 
inch wheel is of ample size. 

On tests which have been made with the best types of single-re- 
duction motors, they have been found to be from 8 to 10 per cent. 
more efficient than the double reduction, and are capable of attain- 
ing a much higher speed under various conditions of service. On 
a recent test which I made on an over-country road, being some 
11} miles in length, the car was 34 feet in length, and with 25 pas- 
sengers, total weight of car was 23,700 pounds ; the car was equip- 
ped with double trucks- having two 25 h. p. single-reduction motors 
to each car. The maximum speed attained was 82 miles per hour, 
climbing grades of 4and 5 per cent. at the rate of 17 miles per hour. 
On acar 16 feet in length, equipped with one 15 h. p. single-re- 
duction motor. the maximum speed attained was 25 miles per hour 
on a level, and the car in climbing grades of 4 and 5 per cent. 
would not attain a speed of over five miles per hour. 


THE BEHAVIOR OF INSULATING MATERIALS 
UNDER THE ACTION OF HIGH POTENTIAL DIF- 
FERENCES.: 


BY H. BLECKLY BOURNE AND W. FOX BOURNE. 


ELECTRICAL engineers have recently been 5 a great 
deal of attention to the transmission of energy by small currents 
at high pressures ; and it is clearly advantageous to increase the 
potential difference until the expense of insulating the apparatus 
neutralizes the saving in copper. The question of insulation is, 
of course, the main difficulty, for as we increase the P. D. many 
substances which are ordinarily considered insulators have to be 
regarded as fairly good conductors. Numerous experiments were 
shown to illustrate this point, the current being obtained from a 
„Hedgehog transformer capable of developing about 25 h. p. at 
100,000 volts, which had been lent for the occasion by Messrs. 
Swinburne & Co. 

The question of sparking distance in air does not seem to be of 
any great practical importance, but as it has recently been re- 
ferred to, the following figures, obtained at Messrs. Swinburne & 
Co.'s works, may be of interest: 


Sparking Distances between Needle Points. 


P. D. in volts. | Sparking distance in itches. 

3,000 0.11 

14,900 0.5 

24,000 1.0 

39,000 1.6 

50,000 2.2 

62,000 2.8 

74,000 3.5 

92,000 4.5 

97,000 5.0 


1. Abstract of a paper read on March 11, before the Old Students’ Association 
of the City and Guilds of London Institute, at the Ceutral lustitutiou, South 
Kensington. 
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Sparking Distances between Plates 24¢ Inches in Diameter. 


P. D. in volte. Sparking distance in inches. 


18,000 0.16 
20,000 0.40 
44,000 1. 0 
70,000 2. 0 
90,000 8. 0 
106,000 4.0 


The above results were obtained on a cold, dry day, but can 
only be regarded as approximate, as the distance was found to 
vary a good deal with atmospheric and other conditions, so that 
concordant results could not always be obtained on different 
days. By striking an arc between electrodes of tin wire, which 
gradually melted, a flame of considerable length was exhibited, 
and it was pointed out that the length to which an arc could be 
drawn depends very largely on the current strength available. 

It was next shown that, for overhead work at very high pres- 
sures, even oil insulators of the best design are quite useless. 
Wires from the transformer were connected to the stalk and 
grooves of an insulator which had been dried and filled with clean 
resin oil ; brush discharges immediately occurred over the surface 
of the porcelain, and when a P. D. of 600,000 volts was reached a 
spark jumped from the wire to the stalk. Two wires were placed 
near the ends of a piece of slate about a yard long, and ks 
passed freely from the wires to the slate ; and a sort of arc lamp 
was arranged with slate pencils for electrodes. A similar con- 
ducting power was shown to be possessed by vulcanized fibre and 
asbestos mill board. The discharge does not break down or per- 
forate these substances; they behave exactly like conductors. 
A curious effect was shown with a long piece of slightly damp 
PON comers small arcs being formed, which finally ignited 
the w . 

The experiment with the oil insulator, and other experiments 
shown, point to the fact that surfaces of insulating materials, 
unless absolutely clean and dry, have considerable conducting 
power. A discharge may sometimes take place on the surface of 
a non-conductor across a distance much greater than the striking 
distance in air, and once a discharge has started an arc is formed. 
A cable insulated with a layer of rubber a foot thick might be use- 
less for 50 or 100 thousand volts, if it had even a small crack. 
This creeping discharge was also shown by the now familiar ex- 
periment in which a pair of discs are 1 by a large sheet 
of glass. In one of the experiments shown, the glass did not 
break, though the discharge passed through it ; and it was found 
that if there ever had been a perforation, the heat of the arc had 
fused the glass and entirely sealed up the hole. 

The potential difference required to break down or perforate 
insulators is quite a different matter from the discharge over their 
surfaces. A number of samples of broken-down insulators were 
exhibited ; they were materials which had been tried for use in con- 
densers, and were in the form of thin sheets of mica, celluloid, or 
paper impregnated with various resins and waxes, etc., and were 
about six mils thick; 100 had been perforated with potential differ- 
ences varying from 2,000 to 6, 000 volts. A piece of cable insulated 
with a layer of vulcanized rubber of the best quality, rather over 
one-eighth of an inch thick, was shown ; it had withstood 50,000 
volts for 25 minutes. In such cases the time element is of great 
importance, and the dielectric is usually found to become very hot 
before it breaks down. This fact indicates a very important dif- 
ference between the effects of direct and alternating currents on 
insulators. 

Whenever, as in the case of a concentric cable, the two con- 
ductors are at all close together, we have a condenser which is 
being rapidly charged and dischar Now in the case of most 
solid dielectrics there is a good deal of soaking in, and consequent 
loss of energy, which manifests itself as heat. This was made 
very evident in the case of a condenser which was tried at Messrs. 
Swinburne’s works. This condenser was made of sheets of tinfoil 
insulated with paper soaked in paraffine wax in the usual way ; its 
insulation, measured with a steady E. M. F. of 240 volts, was 
about six megohms ; and the active surface of plates was 5,000 
square inches. When it was connected across a 2,000-volt circuit, 
it was found to absorb more than a horse power, so that a consid- 
erable rise of temperature was not surprising. But it was also 
noticed that its capacity rapidly diminished, and finally disap- 

red, which was, on investigation, found to be owing to the 

act that the foil had melted and so become disconnected from the 
circuit. Another condenser, made with glass plates one-tenth 
inch thick, broke down with 2,000 volts after about five minutes, 
apparently owing to internal cracks caused by the heat evolved. 
In the case of the sampio of rubber-covered wire above referred 
to, the compound in which the braiding had been soaked melted 
in five minutes and the rubber became quite softened by the heat 
in about 15 minutes. This heating effect is much leas in the case 
of most fluid insulators, but seems to be more important in oils 
Luving a high specific inductive capacity. 
Experiments were then arranged to show some actions of oils 
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under high voltages. A plate was immersed in castor oil, and a 
point supported a short distance above the surface. On switching 
on the transformer, a distinct depression was produced on the 
surface of the liquid Two plates were then arranged, oue over 
the other, separated by a layer of castor oil on which was floated 
some paraffine. When the plates had a difference of polential of 
20,000 or 80,000 volts, the castor oil rose in a sort of hill, owing to 
the fact that its specific inductive capacity is higher than that of 
paraffine, so that by its movement the capacity of the arrange- 
ment is increased. It was also shown that particles of sawdust 
in resin oil were formed into chains, producing a discharge across 
a considerable distance. 

The experiments were concluded by sending the current from 
the transformer through a number of vacuum tubes. These were 
of course brilliantly illuminated, but the current was not main- 
tained for more than a few seconds, as an intense heating of the 
glass and electrodes ensues, which usually breaks the tubes. This 
fact renders it difficult to measure the power absorbed, but it was 
estimated from the primary current and voltage that a compara- 
tively small tube may easily be made to absorb 2.5 h. p. while 
giving a light of only a few candle power. 

In the above-described experiments the potential differences 
were measured by a direct-reading electrometer loaned by 
Messrs. Swinburne & Co. This and the transformer are intended 
to be used for experiments to be shown by that firm at the 
Crystal Palace Exhibition. 


BEGINNING ELECTRIC RAILWAY WORK IN 
BROOKLYN. 


WITH regard to the coming electric railway work in Brooklyn, 
the Eagle says:—‘‘ The officers of the Brooklyn City Railroad are 
anticipating the greatest activity. ‘We will have to hustle,’ said 
President Daniel F. Lewis. The first thing we shall do, and we 
will commence work instantly, will be to enlarge the present 
temporary power house on Second avenue and Fifth street, so 
that it shall have a capacity of 1,600 h. p., instead of the present 
800. We shall build additional cars and by Decoration Day we 
expect to be running an increased service on the Second avenue 
line, to replace the steam motors on Third avenue, from Twenty- 
fifth street to Fort Hamilton, and to operate the Hamilton avenue 
line from Twenty-fifth street to Hamilton ferry. To do this we 
shall have to work with the utmost rapidity and shall, in fact, 
give out our contracts very soon. 

The next step,” Mr. Lewis continued, will be to complete 
the equipment of the southern division and to commence work on 
the central division, possibly at the same time tapping a part of 
the crosstown division. To do this we shall build a lar rma- 
nant power station on the water front we now own at the foot of 
Fifty-second street. This, when completed, will have a capacity 
of rele 5,000 h. p., certainly not less than than 4, 000 h. p. This 
will run the cars of the Third avenue, the Court street and the 
Furman street lines which, with the others I named previously, 
form the southern division. It will also supply the power to a 
part of the central division. The Myrtle avenue, the Greenpoint, 
the Graham avenue and the Crosstown will probably be supplied 
with a current from a power house which may be built near 
Fulton ferry. We haven’t completed the details yet, nor decided 
exactly what we will do with the eastern district lines. We will 
have to have another power house over there in some central 
location and on the water front. You see, a water front is almost 
a necessity for all these stations, as it greatly facilitates and 
cheapens the transportation of coal and the removal of ashes.” 


“ How long will this take, Mr. Lewis?” asked the reporter. 

“ I should judge,” he answered, about two years, but, as I 
said, we will have to hustle.” 

„What will the cost be? 

About $6,000,000, I should judge. We haven't perfected the 
financial arrangements yet. As you know, we have $3,000,000 in 
bonds in our treasury which we can issue at any time. Whether 


we shall issue these or more stock we have not decided. We esti- 
mate that we can use half the cars that are now being run, aod 
this will save us much money. The rest will have to be sold at a 
loss. We probably will lose little or nothing on the horses, as we 
can gradually use them up. You see, a horse lasts about four or five 
years. In the two years or longer before the trolley can be en- 
tirely introduced we can use up all or nearly all our horses. The 
tracks will have to be largely replaced, or at least strengthened.” 

Mr. Lewis further said that he was perfectly satisfied with the 
ten-mile-an-hour speed limitation and with the amount of bonds 
required for the protection of the city against accident. 

President William Richardson of the Atlantic Avenue Com- 

ny was asked when he should begin preparations for the intro- 
duciida of the trolley system on his lines and replied : 

„We hope to have the line from South f to Green- 
wood cemetery running by June. We shall introduce elec- 
tricity on the line first as an illustration of the workings of the 
system, and it will be put on other lines thereafter, first un those 
lines where the property owners show the greatest anxiety for it. 
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SOME RECENT TELEPHONE SUBWAY WORK. 
BY J. P. M’QUAIDE. 


THE construction of telephone subways has always been con- 
sidered by municipal authorities as a matter of only small ex- 
pense to those companies contemplating such work. Due credit 
has never been given to the different companies for the enormous 
outlay of time and money that is necessary to construct a proper 
and perfect subway. In the city of Boston many trenches were 
dug and many manholes are built in places where at high tide 
there is three feet of water inthe manhole, The expense of keep- 
ing the subway dry can hardly be estimated. 

In Haymarket Square, Boston, one trench 186 feet long 4 feet 
wide and 7 feet deep required three weeks to dig on account of 
water and gas mains to be moved, sewers to be cut through and 
rock to be blasted ; and after all that expense and trouble it was 
found impossible to lay the conduit straight, so in that trench 
they laid 12 cement lined pipes on a curve that was 606g feet off the 
centre in 136 feet. Cables have been successfully drawn through 
these pipe and are in perfect working order to-day. 

There has been no telephone subway construction done that it 
was possible to draw plans of before doing the work and live up 
tothem. To illustrate this, in New York City the subway com- 
pany adopted a plan for a manhole to be used throughout the 
city, to be the standard manhole. There are built in New York 
City nearly 3,000 manholes; of this number one manhole was 
built that was very near the plan adopted; none of the rest was 
anything like it. On South 5th avenue, 24 cement-lined pipe were 
laid in the following manner: At the manhole at Broome street 
they were able to get plenty of width to the trench but no depth 
to speak of. Asthe next manhole was approached the trench 
became narrower but deeper, until, when the manhole was reached 
there was a trench 18 inches wide and 6 feet deep. They started 
laying the pipe 12 wide and two rows deep, gradually narrowed 
them, and dropped them down until they came out at the next 
manhole 2 wide and 12 rows deep. These ducts are all filled 
with cables that are working perfectly. 

It was expected in the Albany work, it being a small city, 
that not many obstructions would be met. But we found that the 
Albany folks of 100 years ago had wooden water pipe and wooden 
sewers, 

The New England Telephone Company was the pioneer in the 
subway business and the good example set by it is being fol- 


lowed by the companies in cities of the first and second class with 


the exception of a few where the municipal authorities refuse to 
grant them the privilege to bury their wires at their own expense. 
Why under the sun, they should refuse this privilege, I cannot 
imagine. 


. ELBCTRIC RAILWAY EARNINGS. 


WE have received the following business statements of three 
electric railways : . 
BINGHAMPTON (N. Y.) STREET RAILROAD COMPANY. 
Thirteen miles of track, of which ten miles is the trolley sys- 


tem. 
Statement for Quarter ending September 30, 1891. 


Groes rings 8 $17,670.29 
Operating expenses (excluding taxes).. .......... .. 8,568 . 64 
p Net earninggngns ss $9, 101. 65 
Interest on funded debi.i. . N, 780. 00 
7J777%%ͤ%ĩ0 Ad tena ieieees 1.004 
; — — 3,784.98 
Net income for three months ............. 65, 366. 72 
WATERTOWN (N. Y.) STREET RAILROAD COMPANY. 
Groes earnings, May 20 to November 20, 1891........ $12,865 .06 
Expenses, including interest................. . 4,614.22 
Net income for six months aan $7,750.84 


BUFFALO RAILWAY COMPANY. 
Statement for Six Months, July 1st, 1891, to January let, 1892. 


Gross CATNINGS.......... cece ec ce cece cece eee n se cee $519,273 . 64 
Operating expenses, including taxes................. 343, 310. 49 
Nets nhin gs ss ee essecax $175,963.15 
Interest on funded debt. PET E E ENE wae 117,545.88 
Net income for six months 858, 417.32 


5 cost, including taxes, 66 p per cent. of earnings. 
e gain in net earnings on the same period of last year was 


880, 415. 88, equivalent to 205% per cent. 
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THE TROLLEY SYSTEM IN BOSTON. 


AN effort is being made to introduce the trolley tem in 
place of horses on the street car lines of Philadelphia. There is a 
powerful protest against the change, however; and the remon- 
strants allege that wherever the trolley system has been introduced 
in a large city, it has so fully demonstrated its objectionable 
qualities that it has excited general discontent and a desire to get 
rid of it at any cost. Boston is one of the large cities where the 
trolley bas been introduced, and it is proper to say that the alle- 
gation of the Philadelphia citizens is not true. On the contrary 
the system is giving satisfaction, and it is rapidly being extended 
here.—Boston Herald. 


TELEPHONIC EPISODES IN EUROPE. 


EMPLOYEES of the telephonecompany at Vienna have informed 
the Minister of Commerce that the Director of Telephones has 
been in the habit of instructing subordinates to call him to enable 
him to listen whatever the Emperor of Austria is talking with 
ministers or councillors or any prominent financiers. 

Merchants using the telephone accuse the same Director of 
having immoral relations with female employees. Pending an 
inquiry, a Government official takes the place of the Director. 

n the British House of Commons on March 22, the Right Hon. 

Sir James Fergusson, Postmaster General, in opposing a private 

bill for the establishing of a new telephone company, announced 

that the Government would promote a measure placing the tele- 

phone trunk lines in the hands of the post office department, 

pa Toug use the present telephone systems in alliance with 
o trunk, 


Legal Notes. 


THE WESTERN UNION AND UNION PACIFIC CONTRACT 
ANNULLED. 


THE contract of 1881 between the Union Pacific Railroad Com- 
pany and the Western Union Telegraph Company, by which the 
tter conducts the commercial telegraph business on the former's 
lines, must be set aside, according to a decision rendered by 
Justice Brewer of the Supreme Court. The case was begun in the 
Circuit Court for Nebraska, by the title of the United States vs. 
the Western Union and Union Pacific Companies, under the pro- 
visions of the act of the Fiftieth Congress known as the Ander- 
son law.” By that law, railroad and telegraph companies which 
had been assisted in any way by the United States in the con- 
struction of railroad or telegraph lines were required to operate, 
by their own officers and employees, telegraph lines for all pur- 
poses, and exercise by themselves alone all telegraph franchises 
conferred on them, and the officers of the Government were 
directed to bring suit to annul any contract entered into in viola- 
tion of the rights conferred upon the companies by the govern- 
ment in the franchises or grants referred to. A decree is to be 
as in favor of the complainant, setting aside the contract of 


Society and Club Notes. 


THE ST. LOUIS ELECTRIC LIGHT CONVENTION. 


PRESIDENT JAMES I, AYER, of the National Electric Light As- 
sociation, has already begun to make extensive preparations to 
entertain the delegates to the National Convention of the Associa- 
tion, which meets in St. Louis next February. Isaac Taylor, the 
architect who has charge of the building of the new Mercantile 
club house at Sixth and Locust streets, has promised to complete 
the building by February in order that the Convention can 
meet there. The faculty of Washington University, the Mercan- 
tile Club, St. Louis Engineers’ Club and the Merchante’ Exchange 
will heartily co-o in entertaining the delegates, among 
whom are many of the brainiest men in the country, and men 
pre-eminent in thescience of electricity. President Ayer has re- 
ceived a letter from Mr. E. R. Weeks, general manager of the 
Kansas City Electric Light Company, instructing Mr. Ayer to call 
upon him for any assistance he may be able to render in making 
the Convention a success. 


LECTURES ON PHYsICS.—A course of six descriptive lectures 
will be given at 385 South Halsted street, Chicago, in the lecture- 
room over the public reading-room under the auspices of the Hull 
House. They will treat of the subject in an elementary manner, 
having in view a more comprehensive course in the fall. The 
importance of physics to those e ed in electrical work is 
acknowledged ; it is an interesting study and of great practical 
value. The electrical mechanic and those interested in electrical 
work should not miss this opportunity. The lectures will be given 
every Wednesday evening at 8 p. m., beginning April 6. 
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Literature. 


Heroes of the Telegraph. By J. Munro. The Religious Tract 
Society, London ; ing H. Revell Company, New York and 
Chicago. 288 pp. Illus. Cloth. Price, $1.40. 


THIs is a very interesting collection of biographical sketches of 
such men as Wheatstone, Morse, Edison, Bell, Hughes, Siemens, 
Lord Kelvin, Sir W. Siemens; with briefer notes on Gauss and 
Weber, Bain, du Moncel, Elisha Gray, Werner Siemens, etc. 
These careers embrace the leading events in telegraphic and tele- 
phonic development, and Mr. Munro has presented them in an 
attractive manner, so that while the story pleases, not a little, 
information is derived as to electrical principles and apparatus. 
It is a pity some of the biographies were not brought down to a 
later date, and that better portraits were not given. 


Secondary Batteries. By J.T. Niblett. London, Biggs & Co. 
267 pages; 5 by 7 inches. Price, $1.40. 


THE progress which has been made, or rather the working 
improvements effected, in storage batteries in the last few years 
have been such as to render their enumeration in book form a 
timely undertaking, and the volume before us is well calculated 
to bring the reader well abreast with this progress. The 
author has wisely touched but briefly on the types of storage 
cells prominent a few years ago and brings them forward merely 
to present a continuous narrative. Their description serves a 
useful purpose, however, in showing in what direction improve- 
ments have been made. Following this the author takes up the 
cells of the Planté type, and describes the principal batteries under 
this head. This is naturally followed by a description of pasted 
or Faure storage cells, or if we are to follow the decision of the 
courts of thia country, Brush cells. The various methods des- 
cribed in the construction of these cells will give the reader an 
excellent opportunity for comparison between the different types. 
The author next takes up the lead, zinc, copper, alkaline and 
other batteries, 8 Reynier, Waddell-Entz, Jablochkoff 
anti-accumulator and others. The final chapter is devoted to the 
description of what the author calls solid sto cells, in which 
a solid electrolyte is used such as we find in the Schoop battery 
and in the Barber-Starkey cell. To this is added an appendix 
giving the various lead salts employed in the manufacture of 
storage batteries and the manner of their preparation, and also the 
various characteristics of the sulphuric acid employed in storage 
battery work, together with other useful information. 

Taken as a whole the book is an excellent record of the present 
state of pci bat work, and must be commended for the 
general excellence of its engravings. 


Die Versorgung von Städten mit Elektrischem Strom. mene Sup- 
plying of Cities with Electric Current.) Edited by F. Uppen- 
rn, en 8 J. Springer, 1891. Size, 754 by 104 

rice, $6.40. 


Ir the late Frankfort Electrical Exposition, which was so emi- 
nently successful in other ways, has been instrumental in further 
ing the interest of the German public in electrical matters it has 
certainly fulfilled its mission, but in addition to that primary 
object, it has served to place before electrical engineers, in con- 
crete form, what may be considered the latest electrical advances 
in Germany. This standard practice may be said to have been 
shown, not only in the exhibits, but in what is termed the Jubilee 
Book,” issued to commemorate the meeting of German Municipal 
Governments, held in connection with the Electrical Exhibition. 

This work consists of the description of the principal electric 
light stations installed by the most prominent manufacturers in 
Germany, including Siemens & Halske, Schuckert & Co., Ganz & 
Co., Thomson-Houston International Electric Co., C. E. Fein, and 
a score of others. 

The descriptions are not merely perfunctory tabulations of 
figures and apparatus employed, but take into consideration 
thoroughly the problem to be solved in each case and the methods 
employed. The illustrations, which are of a high order of ex- 
cellence, serve to make these descriptions intelligent so that even 
the English reader will be benefited largely by an inspection of 
the diagrams alone. 

=- While it will be conceded that the art of electric lighting was 
created in America, a glance at this work must convince the 
reader of the fact that although somewhat slow in getting to 
work, the Germans have built all the more solidly for it, and 
almost without exception the stations and apparatus described 
show great care in design and solidity of execution. It would 
take us too far to enter into a discussion of the various ways in 
which German practice differs from ours, but we would draw 
special attention to the comparatively large number of instances 


inches. 
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in which storage batteries are used for central station work, and 
evidently to good advantage. This is a practice which, it is safe 
to say, could be profitably followed in this country, and it has 
always seemed to us a matter of regret that no real attempt has 
been made in this direction. We are aware that one or two small 
storage battery installations for central station work have been 
attempted, but on such a small scale that the results were not, 
and could not be, satisfactory. Taken in connection with central 
station work, we think the results of German and English practice 
warrant the assertion that storage batteries can be profitably em- 
ployed in this field. In conclusion we might say that every 
central station manager can derive profitable ideas from this work, 
which, under the able editorship of Mr. Uppenborn, has been exe- 
cuted in a manner best suited to bring out the salient features of 
central station work. a | 


Twenty-Third Annual Report of the Board of Railroad Commis- 
- stoners (of Massachusetts). Boston, 1892. 


The report of the Massachusetts Railroad Commissioners is inter- 
esting to the electrical profeasion principally on account of its in- 
formation respecting the progress and results of the operation of 
electric railways in that state, not easily obtainable elsewhere. 

The Commissioners again call attention to the necessity of more 
stringent legislative limitation of the speed of electric cars in the 
streets, in the absence of some efficient form of fender to serve as 
a protection for foot-passengers. They say and doubtless with 
truth, that no fender has been yet put into use which is efficient 
for the saving of life under the varying conditions presented by 
the streets and roads now occupied by electric railways. Some 
of the difficulties of the pron em however have been removed by 
the use of the long and high double-truck cars which are being 
introduced as rapidly as possible by the West End Company of 
Boston. The statistics of accidents on the West End system for 
the year ending September 80, 1891, show a record of accidents by 
horse cars, 122, or 1 to 105,528 miles run, and by electric cars, 82, 
or 1 to 55,958 miles run. From which it appears that there are 
nearly twice as many accidents by electric as by horse cars, al- 
though the exhibit of the former still remains more favorable than 
that of the steam railroads. It is of course mainly a question of 
speed, and not of the particular motor used. The commissioners 
say: Although motormen too frequently go at forbidden rates of 
speed, it speaks well for their general faithfulness, skill and alert- 
ness that so few accidents have occured;” a tribute of which the 
motormen are certainly not N 

The Commissioners devote considerable attention but certain- 
ly no more than tke gravity of the situation calls for—to the 
question of the crossing at grade of steam railways by electric 
street lines. While no serious accident of this nature has as yet 
happened in the state, the commissioners very justly observe that 
the indications are that such accidents will happen. In reference 
to this matter they oY : 

„The rapidity with which electricity is supplanting horses as 
the motive power for street railways demands attention, in conse- 
quence of the fact that there is much greater danger in the 
of an electric car across steam railroad tracks than there is in the 

e of a horse car across such tracks.” 

„Electricity is a more uncertain motive power than horses. 
Further than this, a car propelled by electricity is more likely to 
come to a standstill on a crossing than anywhere else on its route. 
This is owing to the difficulties of making proper connections at 
railroad crossings, to the increased power required to propel the 
cars across the steam railroad tracks, and to the chance that the 
jolting of the car will throw the trolley-arm off from the wire.” 

„Of all the dangers at grade crossings, there are none which 
compare in magnitude with those growing out of the electric car 
service. A permit should not be granted to astreet railway to run 
electric cars across steam railroad tracks unless it is practically a 
matter of necessity. Where such a permit is granted, the law 
should require suitable crdssing frogs to be laid, and signals inter- 
locking with the gates to be provided.” 

There were on September 30, 1891, 28 street railway companies 
in the state using electricity as a motive power, all overhead or 
trolley 3 excepting two of minor importance on which 
storage batteries have been introduced. The aggregate mileage 
of electric railway has more than doubled during the year covered 
by the report, being 279.44 nijles in 1891, an increase of 128.17 over 
the figures of 1890. The West End Company reports 81.23 miles, 
an increase over the preceding year of 15.77 miles. 

As nearly all the principal street railways in the State are still 
operated with a mixed system of horse and electric cars, it is im- 
possible to extract from the tabulated returns of receipts and 
expenses of operation any results of especial interest in the way of 
com tive statistics. It is worthy of note, however, that the 
total number of passengers carried on the street railways during 
the year was 176,090,189, being an increase of 11,205,746 over the 
number carried the preceding year, and exceeding the aggregate 
number carried on all the steam railroads in the State by no less 
than 68,818,347. The whole number of horses reported was 10,640, 
being a falling off from last year of 601, from which it appears 
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that the great increase in the number of passengers carried by 
electricity has not as yet affected, to any marked extent, the 
emancipation of the horse. This eminently desirable result will, 
however, inevitably be brought about in due time. 

Since the date of the report the legislature of Massachusetts 
has authorized the use, by existing steam railroads, of electric 
power, and it is not improbable that the next report of the Commis- 
sioners may embody some interesting information on this subject. 


Letters to the Editor. 


WORKING EFFICIENCY OF TELEGRAPH LINES. 


On page 180 of the last edition of Mr. Franklin L. Pope’s work 
on the Electric Telegraph we find : 


“ When key at B is open, the entire length becomes positive, 
ea wholly charged from the positive pole of battery at a 
(Fig. 1.) | 
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„% With both keys closed, if a galvanoscope were to be con- 
nected between the point o and the earth (Fig. 2), it would 
indicate no current, use the potential o is at zero. Hence 
the quantity of current going to line frum battery at a will 
be same as if the line were connected to the ground in the 
middle—that is, at a point 100 miles from A.“ 

As the foregoing statement has been emphasized by italics in 
the original, and several inquiries having n made privately 
to ascertain the true 5 involved, you will confer a favor 
by explaining how it is that the battery of 100 cells at A is fur- 
nishing just as much current to line through a resistance of 2,000 
ohms as it does when a ground is attached to the middle of the 
line, reducing the resistance of the circuit of battery a to 1,000 
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ohms. Is it true that there is just the same consumption of zinc 
in one case as in the other, and are the formulas on pages 180 and 
181 reliable guides? 

F. W. JONEs. 


New York. 


That the battery of 100 cells in the case cited furnishes the 
same amount of current to the line, and that the consumption of 
zinc is also the same, whether the line of 1,000 ohms be con- 
nected to earth at its extremity or whether it be joined to another 
line of 1,000 ohms, having at its remote end another battery of 
100 cells with agreeing poles, will, I think, appear from the fol- 
lowing considerations : 

the first case we may assume— 


E. M. F. of battery att e volta. 

Resistance of line, 1000 ＋ instrument, 100; total 1,100 ohms. 

Current (by Ohm's law) PAG=..... ccc. c eee cee enews ampere. 
In the second case we have therefore— 

E. M. F. of battery at a ＋ battery at gg... 200 volts.. 

Resistance of line, 2,000 -+- instruments, 200; total. 2,200 ohms. 

Current (by Ohm's law) N .099 ampere. 


It appears, therefore, that the strength of current on the line 
remains unchanged, being. 099 ampere in each case, and it neces- 
sarily follows that the consumption of zinc per cell must remain 
the same. And inasmuch as the quantity of zinc consumed, not 
counting local action, is a measure of the quantity of current gen- 
erated, it seems clear that the battery at a must furnish in eac 
case the same quantity of current to the line. l 

FRANKLIN L. POPE. 
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* 
THE DORMAN TRANSMISSION PLAN. 


IN your issue of March 23, Mr. Peake criticises Mr. Dorman’s 
high pressure transmission proposition, and points out the diffi- 
culty of insulating the machines. He evidently loses sight of the 
fact that where dynamos or motors are run in series their insula- 
tion resistance need be up to their individual output only. If 
Mr. Peake should put 260 of his four.thousand-volt constaat cur- 
rent machines that were safe for that pressure in series, they 
should generate one million volta without additional insulation 
strain, if a corresponding number of motors of the same capacity 
and insulation were placed in the circuit they would stand the 
strain ; I have seen several hundred motors working in series for 
months, without trouble, on a 5,000-volt circuit. They were very 
crude machines; not one of them would have been safe with 300 
volts across their terminals, yet those same machines were used 
for years with apparent impunity in all sorts of industries scat- 
tered from basement to attic over a large city. If the circuit was 
maintained unbroken and kept clear of grounds, we considered 
it harmless. While for long distance transmission of power, the 
alternate current may become popular, it is certain the maximum 
capacity of the series direct current arrangement has scarcely yet 


been approached. 
J.C. HENRY. 
Nsw York Crrr, March 2%, 1902. 


Personal. 


8 

MR. J. STANFORD BROWN has resigned the position recently ac- 
cepted by him as general of the rical World, etc., 
and will hereafter have no connection with that concern. He has 


resumed his practice as an electrical engineer and expert, at his 
old offices, 611 and 612 Electrical Exchange Building, Liberty 
street, and has taken up several contracts that were awaiting at- 
tention. A great many friends who appreciate Mr. Brown’s good 
qualities welcome him back cordially to his wonted work. 


PROF. GEO. ForBES, F. R. S., of England, is shortly expected in 
this country on a visit combining business and pleasure; and his 
agent in New York makes a brief announcement on this subject 
in our columns this week. He is to arrive about April 9, and, as 
usual, will find his time fully occupied with social and profes- 
sional engagements. 


Mr. Luorus T. Gress has recently been appointed electrical 
superintendent of the Milwaukee Street Railway. When the road is 
fully completed it will be one of the largest and best equipped in 
the country. 


© 
ELECTRIC AND STEAM RAILWAY NET EARNINGS. 


_ TRE Philadelphia Stockholder recently printed a diagram, which 
is here . representing the relative earnings of steam and 
street railways. 

The entire circle, in each case, represents the capital invested. 
The shaded segments show the respective percentages of dividends 
on soa acts returned annually to the shareholders. An examina- 
tion of the diagrams shows that the dividend segment of street 
railways is exactly three times as great as that of steam railways. 
This fact should interest those whose capital is invested in the 
stocks of transportation companies. It is somewhat singular that 
street railways should have waited so long for the attention of in- 


— 


STREET CAR DIVIDENDS. Steam Roap DIVIDENDS. 


vestors. Asa 5 thing, hitherto, street railways have been 
owned by local capital, but now, with the coming of electrical 
operation and its high rate of net income, there seems every rea- 
son to believe that local capital everywhere will have to compete 
with much that has hitherto found its way to Wall street, for the 
acquisition there of steam road stocks and bonds. 
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Reports of Companies. 


ANNUAL MEETING OF THE AMERICAN BELL TELEPHONE 
COMPANY. 


THE annual meeting of the American Bell Telephone Company 
was held on March 29, in Boston. 

The figures as to the number of instruments in service on Dec. 
20, 1891—tthe close of the company’s fiscal year—in comparison 
with the previous year, are: 


INSTRUMENTS. Dec. 20, 1801. Dec. 20, 1890. 
In the bands of licensees under rental ...... .. 512,407 483,700 
Increase over previous een ꝗ ꝰ! 28,617 88,929 
The report as to exchanges shows : 
180. 1801 Increase. 
Erchangee s. 788 774 14 
Branch once .....cccccccccscccsccces 500 40 42 
Miles of wire on OB ciel S EEE 180,139 171,498 8,641 
Miles of wire un Une 70,884 54,690 15,644 
Miles of wire on buflding gs 14,934 18,448 - 1,500 
Miles of} wire submarine V 254.456 779 
e8 of wire ....... 8 240,412 26,064 
Resin whi eeveuts emeudwce seen. 186,462 178,665 12,597 
Total employees 7,845 
Total statſon nns cee eeeeces 216,017 202,981 13,086 
The estimated number of exchange connections daily in the 
United States, made up from actual] count in most of the 
exchan JJ seo" a taaews (to cee er nes else see eau 1,584,712 
Orat per year exceedinn ggg 500,000,000 


The number of daily calls per gtation varies in different ex- 
changes from 2 to 16, the average throughout the United States 
being 71g, which shows an increase from last year in the average 
use e of the telephone by each subscriber of about 84 per 
cent. 

The average cost to the subecriber varies, according to the size 
of the exchange and character of the service, from less than 3 to 
18 cents per connection. 

The extra territorial lines at the present time, as compared 
with a year ago, sho w-: 

Jan. 1, 1802. Jan. 1, 1801. Increase. 
les of pole linen 41 541 TH 

Mites of Fire soat errr er ae ‘ 114.88 91.300 24005 


The extra- territorial connections during the year were: 


Average number of connect ion gas q ꝙ i 88, 778 
Or a yearly total of abou ss e „ 11,000,000 


Reports received from the various companies operating ex- 
changes and lines throughout the United States show a satisfactory 
growth of the business, and an activity, which was never more 
marked than at present, in making extensions and improvements 
of plant of such character as to ensure the best results in the way 
of effective and uninterrupted service. e 

A steady increase is recorded year by year in the number of 
connections required daily, by each subscriber, with other stations 
of his exchange, taking for comparison the successive averages 
of such calls throughout the country. The fact that this average 
of use has incr 85 per cent. within the last six years is an 
indication of the constantly growing value which the subscriber 
finds in the service of the telephone system. 

While the net gain of 18,086 subscribers during 1891 is somewhat 
leas than that of the preceding year, which is due in some measure 
to the severe and destructive sleet storms which visited several 
States in the early months of the year, it is still well above the 
average of the past seven y and a large part of the increase 
represents subscribers for metallic circuit stations. With the ad- 
vantages which this class of service affords, especially in places 
where trouble is experienced from the interference of strong elec- 
tric currents, a largely extended use of this system is to be looked 
for in the near future. 

As is shown in the usual table of exchange statistics, more 
than half of the increased mileage of exchange wire is in the form 
of underground conductors. There are now in operation 70,000 
miles of underground wire, which is more than one-fourth of the 
entire exchange mileage in the country. While the use of this 
class of construction will, of necessity, be restricted, in the main, 
to the closely built sections of the larger cities, considerable exten- 
sions of the system are in progie: and the work of laying con- 
duits and underground cable will this year be undertaken in several 
additional exchanges. 

8 and equipment was. diees z 5 4.347, 317 88 
And for cost of land and building rege 800,793 93 

The construction work of the American Telephone and Tele- 

ph Company, in the completion and extension of its system, 
has included the building of a pole line from Pittsburgh to Harris- 
burg, and of a pole line from Altoona to Hazleton, and also a line 
westward from Pittsburgh to Cleveland by the way of New Castle. 
There have also been strung 10 additional wires on the lines be- 
tween New York and Philadelphia and at various points minor 
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additions of wire have been made to meet the growing demands 


of the business. 

The total construction amounted to 468 miles of pole line; 4,942 
miles of wire. 

It is the intention, during the course of the current year, to fill 
the gap between Cleveland, Ohio, and Hammond, Ill., which last- 
n place is already connected by the long-distance lines with 
Chi ; thus ing through service between Boston, New York 
and Chi Topor even 8 ee Pamina or the litigation over 
the Berliner tter, and notes the decision given in favor of 
the Bell Company, last October. The present status of the cases 
of the Government and Western Union n poopie against the company 
is detailed, and the report concludes with a statement as to the 

owth of and the valuable additions to the electrical department 
uring the year. ; 

Treasurer W. R. Driver in his report gives the ledger balances 
of the company as of December 81, 1891, in comparison with the 
previous year as below: 


ASSETS. 
Tel 2778 17 $019,275 —.— 
PTT „ 
FFF 938.1 744.838 198.798 
ase Bae E Wine A AFE 88, 180. 400 82,740,580 480,820 
Hin hice pee a macip + ee 31887913 2 8,988 i 184.648 
accounts receivable K 084,280 8 
Cash and GTV 655. 187,935 407. 888 
/» 48 ate $88,950,278 $36,686,336 $2,318,942 
LIABILITIES. 
Ciera Sa a win ne OA se $15,000,000 $12,500,000 $2,500,000 
ture bonds, 1886. 2.000, 2,000,000 rm 
Bills and accounts payablet...... +843, 1,884,686 485,737 
Patent account, profit and loss 10,274,918 10,516,545 241,633 
Profit and loss 5,688, 5,645,131 43, 
Reser rde 2,986, 2,489,012 497,865 
Sar sasoe. o.. eneves 2,151,012 2,151,012 
Total //‚/˖/· § ˙·»?/ $88,950,278 $86,636,896 $2,818,042 
The earnings and expenses have been as follows 
RARWINGS. 
Rental of telephones 2.157.780 $2,913,269 $214,414 
of telephomes......... .... x 
Dividend q 1,820, 1,266,274 64,372 
Extra territorial and branch lines 
oommiss ion 2745 2 1,808 
ae ae 718 ermi 
Miscellaneon s 6,966 12,230 5,964 
CBTALO.. ccc cece cases oo 16,007 essen. 16,827 
Total.... ]]] ] ]˙Ü⁰. ͤ ͤ yau etwas $4,736,007 $4,875,291 $800,716 
BXPSNSBS. 
E f operati 2855 311 488 $21,580 
nse o M ; 
ee eee 8 5 
Interest and ta res 300,110 287,175 51,985 
Mic fy eetcee E eet 614,019 38, 
Royalty oe 10,000 10,000 
Conceasions.......-.cccceccccce ces 289, 228,574 10,882 
Miscellaneous. . ......... cece eee tween eee 106 +1 
8 C 94 88007 54 578 801 eee 
expenses... 1,000,187 1.505. 108.814 
CCC 800, 418 7.40 
Surplus account Dec. 81, 1000. ma .. $2,151,012 (1880) 44151613 
net earnings, 18901Iw“·ee . 277, 88 480 
Dývidends...... cdcc nec knees caen sin nccnvalsvee 1 ,000 1 408.518 
eee eee, A pry 800.009 
3 of ment... 101,880 85,000 
goni bursements.............sossosoecoss 820 $2,969,418 
urplus Dec. 81, 1901·i˖ii.i.ꝝ ETN (1800) 2,151,012 


~ “Decrease, 
5 this amount $450,000 ts the dividend of Jan. 15, 1802, and 000 
that Of Jan. 18, 1891. i = = 


The report was accepted and approved by the stockholders. 

The old board of directors was also unanimously re-elected. 
Their names follow: Thomas B. Bailey, Francis Blake, Charles P. 
Bowditch, George L. Bradley, Alex. Cochrane, William H. Forbes, 
Henry S. Howe, Charles Eustis Hubbard, Gardiner G. Hubbard, 
John E. Hudson, Charles E. Perkins, Thomas Sanders. 

Two motions were then offered with the understood recom- 
mendation of the board of directors. The first was that the capi- 
tal stock should be increased from $15,000,000 to $17,500,000, and 
the second that the new stock should be issued in the proportion 
of one new share for each six of the old now held. both motions 
were carried unanimously. The meeting then adjourned. 


COMMERCIAL CABLE COMPANY. 


THE COMMERCIAL CABLE Co. has re-elected its old directors, 

J. G. Bennett, A. B. Chandler, George S. Coe, C. R. Hosmer, G. 

G. Howland, R. Irvin, Jr., J. W. Mackay, J. W. Mackay, Jr., E. 

8 9 T. Skinner, Sir D. A. Smith, W. C. Van Horne and G. 
. Ward. 


The year’s earnings were $1,904,717.01, and expenses $819, - 
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392.43, leaving 81, 085. 324. 58 profit. Dividends of 7 per cent. have 
been dec on $7,716,000 capital. The balance of the year’s 
profits has been transferred to the reserve fund. 


WESTERN UNION QUARTERLY REPORT. 


THE WESTERN UNION TELEGRAPH Co. has declared a quar- 
terly dividend of 1M per cent: for the April quarter. 
e following statement exhibits the condition of the company 
at the close of the quarter ended December 31, 1891: | 


aoe October 1, 1891, as per last Quarterly 


l ⁰˙i⁰A ͤ cca ⁊ ceeds wees $12,269,190 81 
Net revenues, quarter ended December 31, 1891 1, 907, 166 66 
$14,176,856 97 
From which deducting for— 
Dividend of 1M per cent. paid 
January 1555 cee $1,077,408 81 
Interest on bonded debt. 222,381 05 
Sinking funds........ ....... ; 20,000 00 
1,819,789 86 
Left a surplus January 1, 1892, of......... .. . . $12,856,617 11 
The net revenues of the quarter ending March 
31st, based upon nearly completed. returns 
for January, ial returns for February, 
and estimating the business for March, will 
Pt! o .. . . . $1,550,000 00 
Add surplus January 1, as above.............. 12,856,617 11 
$14,406,617 11 
From which appropriating for— 
ai terest on Do NOS PA E 5 rd 
% ee ee eee ; 249,830 00 
Leaves a balance of............esossssesse... $14,164,287 11 
It requires for a dividend of 1} per cent. on 
the capital stockck c cece ce ee eee 1,077,408 11 
Deducting which, leaves a surplus, after pay- 7 
VVV 5 $18,086,879 00 


THE SHORT ELECTRIC RAILWAY COMPANY. 


THE annual meeting of the stockholders of the Short Electric 
Railway Company and the usual directors’ meeting following 
were held at the office of the er 11 on March 16. The follow- 
ing directors were elected: Sidney H. Short, Myron T. Herrick, J. 
Potter, John S. Bartlett, James Parmelee, Engene Griffin and 
William B. Bolton. The directors met and elected the following 
officers for the ensuing year: J. Potter, president; S. H. Short, 
vice-president and chief electrician; Charles B. Lothrop, secret 
and treasurer; E E. Higgins, ge eral manager; William B. Bol- 
ton, general counsel. . S. H. Short, who has been from the 
organization of the company its president and chief electrician, 
was renominated for the presidency, but declined to accept the 
8 He stated that owing to the growth of the company its 

uties had now become so onerous as to seriously interfere with his 
technical work and inventions, to which he desired to give his 
undivided attention, He therefore asked relief from his general 
business cares. 


ELECTRIC LIGHTING AND POWER AT THE WORLD'S FAIR. 


THE COMMITTEE ON GROUNDS AND BUILDINGS has decided to burn 
fuel oil on the Ex 4 ition grounds for running the power plant, 
1 is 


instead of coal. oil will cost 7354 cents per barrel of forty- 
two gallons. It is estimated that nearly 200,000 barrels will be 
used 


The question of electric arc lighting in the Exposition grounds 
has been decided by the Committee on Grounds and Buildings, 
who voted that the 5,000 or 6,000 lights required shall be secured 
at $20 per lamp, for 18 months’ use of the ap tus. The Thom- 
son-Houston Company, which in its bid asked $88.50 per lamp, 
lowered its price to $20. For that consideration it was given 
3,500 lights. One thousand lamps were given to the Standard 
Electric Company of Chicago, and the remaining lights are to be 
furnished by other concerns. It seems re t the plant for 
electric motor service will be put in by the Eddy Electric Man- 
ufacturing Company at $2.50 per horse power for 1,000 or 1,500 
h. p. Possibly the Mather Company may do part. 


Mr. A. C. F. WEBB, of Sydney, New South Wales, has been 
appointed instructor in electrical engineering for the evening 
0 at the Sydney Technical College, and has begun his work. 
Mr. Webb has contributed to THE ELECTRICAL ENGINEER, and is 
connected with the Postal 1 He is the son of Mr. H. H. 
Webb, secretary of the English itution of Electrical Engineers. 
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Inventors’ Record. 


CLASSIFIED DIGEST OF ELECTRICAL PATENTS 
ISSUED MARCH 22, 1892. 


Alarms and Signals: 


Electric Railway Signal, E. C. Wiley, 471.280. Filed June 18, 1891. 
Consists of a base plate, two leaf springs secured thereto at their inner 

ends, and a double inclined depressible bar supported at its outer end upon 

the ends of the leaf spring. 

Electric Signal for Railways, E. T. Turney, 471,296. Filed Nov. 10, 1890. 
Provides means for signaling from one train to another in the front or rear 

and on the seme track for the purpose ot aA pe collisions. 

Boiler Feed Alarm, P. Kerekes, 471,311. F March 8 1891. 

A 1 Sor Electric Railway Signaling, A. J. Wilson, 471,409. Filed 


28, e 
An electric block signal system for electric railways: 
Electric Railway Signaling Apparatus, A. J. Wilson, 471,410. Filed June 


15, 1891. 
Bimilar in its object to No. 471,409. 


Conductors, Conduits and Insulators :— 
Safety Device for Electrical Conductors, J. Marx, 471,902. Filed July 6, 


Claim: 

The combination of a receptacle, electrical terminals included therein at 
a distance from other and a compound in said le of low resist- 
ance which becomes less conductive or non-conductive upon increase of 
temperature, and which connects said terminals. 

Dynamos and Motors:— 
Alternating Current Motor, E. Thomson, 471,155. Filed Aug. 17, 1801. 
` Olaim 1 follows: 

An alternating current motor comprising an armature and field coils induc- 
tively acting on said armature and connected to a single supply circuit, and 
a condenser shunting some of such field colls, whereby they are caused to 
lag behind the other coils in magnetic changes. 


Lampe and Appurtenances :— 


Carbon Holder for Arc Lamps, C. A. Pfluger, 471, 190. Filed Oct. 17, 1890. 
„ at one electrode and two or more distinct carbon 
er 


Electric Arc Lamp, H. Dewar, 471,284. Filed t. 15, 1891. 

Consists in so adjusting the relations of . passing the 
lamp to the main and secondary magnet, etc., that the arc between car 
bons is and maintained under wide differences of am 
9 or Arc Lamps, H. W. Libbey, 471,526. Filed Oct. 15 1800. 

m 4 follows: 

A disc carbon having a groove or ves on one or both sides whereby the 

C ted so that the carbon will burn equally 
roun 


Metal-Working :— 


Electrically Welding Metals, A. De Meritens, 471,242. Filed Nov. 8, 1887. 
Consists of applying at the points of 5 of the metals 8 
arc of sufficient power to fuse the metals to the required extent. , 


Miscellaneous :— b 
Wire Clamping Device, O. P. Briggs, 471,006. Filed Sept. 12, 1801. 
Electrically Controlled Elevator, A. M. Coyle, 471,100. nea May V. 1801. 


arrangement for controlling the movements of an elevator fro 
eee floors of a buildin oe 


ment $i. Martin, 471,130. Filed June 3, 1601. 
Claim 4 follows: f , 


In a thermostatic instrument, the combination with an active member con- 
3 of 3 5 o termina, 8 located on the oppo- 
faces of said ring an or loops o © material encircling 
said ring and joining the terminal con th e e 
Sept. 17 aai ing Mechanism for Clocks, 8. C. Dickinson, 471,210. Filed 

achine Sor Costing Grids for Secondary Batteries, A. F. Madden, 471,587. 


follows: 

The combination, with a crucible, of the chamber communicating with the 
crucible, the mold at the top of the chamber and ted to be moved across 
the latter, and grate bars arranged at the upper end of the chamber and 


having their upper faces contiguous to the bottom face of the mold plate. 
Railways and Appliances :— 
Trolley-Wire Support, E. A. Sperry, 471,151. Filed July 9, 1 
A trolley-wirs support ospeciniiy adapted to min work. ke 
olle · Pole Catcher, M. M. Wood, 471,206. Filed June 4, 1891. 
Has for its object to provide means whereby the motion of the car may be 
utilized to bring down the trolley catcher. 
Conduit for Electric Railways, F. O. Blackwell, 471,375. Filed Nov. 8, 1800. 
Employs slot rails and transverse yokes at intervals overhanging at 
their upper ends the air 1 in the conduit, and having an opening in the 
. on for the removal of the insulators. 
Charging- Jor Electric Ratlways, E. P. Usher, 471,447. Filed Aug. 81 


Trolley-Wire Hanger, T. J. McTighe, 471,491. Filed July 11, 1801. 
Comprises a metal plate ada to ve folded about the wire and having 
ing tongues and siots forming a 


5 its meeting point one or more 
ey way. 

Automatic Electric Block System, J. A. Carlton and H. L. Johnston, 471,525. 
Filed June 16, 1891. 


Switches and Cat-Ouats :— 
Vibrating Electric Switch, J. S. Gibbes, 471,287. Filed July 8, 1801. 
A switch in which the throw shall be great in comparison with 
movement of the device causing it. 
Filed June 6, 1801. 


Electric Switch, A. Metzger, 471,271. 
A jack-knife switch that shall be strong and simple of construction. 


Telephones and Apparatus:— 


Long-Distance Telephone System, E. Gwoedeff, 471,810. Filed Feb. 15, 1888. 

Employs michrophones and telephones connected with the line by means 
of the separated condensers, and connected with a return line by means of 
condensers the capacity of which corresponds with the respective resistances 
of the two lines. 
Telephone System, A. B. Ferdinand, 471,852. Filed June , 1891. 

Provides means for preventing a subscriber from interfering with another 
while his telephone is in circuit. 


range of 


368 


TRADE. NOTES AND NOVELTIES 
AND MECHANICAL DEPARTMENT. 


< Ads? are good guy wires for the circuits of 
trade. 


MR. W. A. ROSENBAUM. 


THE development of the electrical 
tent business in New York city 
as been rapid of late years, and has 
given opportunities to young men of 
ability to make reputation and stand- 
ing in anew field. Among those who 
have come to the front is Mr. W. A. 
Rosenbaum, who for some five years 
past has conducted the patent 
agency of the W. J. Johnston Co., 
Ltd., and who now is starting out 
for himself. The concern referred to 
is abandoning its agency, and Mr. 
Rosenbaum takes over the clients, 
library, etc., of that part of its busi- 
ness. Mr. baum, whose por- 
trait we give here in vignette, has 
long been en d in patent solicit- 
ing, and one of his earliest pieces of 
work was taking out all the patents relating to the cable road on 
the Brooklyn Bridge. He has taken out a great many electrical 
patents, and is familiar with all branches of the industry, both as 
solicitor and as expert. He will occupy his old offices in the Times 
Building, this city, and will carry on a seein emne in all its 
departments. Freed from hampering influences, ; nbaum 
may safely expect to enjoy a large share of patent work, especially 
in the branch with which he has so long been identified. 


W. A. Rosenbaum. 


WESTINGHOUSE ROADS FOR NEW ENGLAND. 


Mr. R. S. Brown, electric railway representative of the 
Westinghouse Co., reports to us the closing of one or two im- 
rtant contracts through the Boston office. The Fitchburg & 
minster Street Railway Co. has contracted for eight car equip- 
ments of the single-reduction type, each with two motors of 20 
h. p., with one 100 h. p. generator and one 150. There will be 18 
miles of track. The road is now operated by horses, but it is 
hoped to have the first part of the new system running 8 May 
20. The generator will be run by engines of the Fitchburg Steam 


Engine Co. 

The other recent contract is for the first gearless equipment in 
New England. Mr. Amos F. Gerald has ordered for the Water- 
ville & Fairfield, Me., Street Railway Co. an outfit of six gearless 
motor cars, each with two motors. e current is to be supplied 
by 160 h. pof generators. Mr. Gerald is a well-known mechanician, 
and under his enthusiastic management the road is expected to 
be an exemplar of efficiency and success. 


ELECTRICAL ACTIVITY AT DUBUQUE, IA. 


THE DUBUQUE STREET RAILWAY Co., after a year's experience 
with storage cars, have decided to change to the overhead system. 
The Edison people will do all the line and station work. The 
Detroit Electrical Works will equip each car with one 40 h. p. 
double-reduction motors of the Rae type. The station being cen- 
trally located will prove a great saver of copper, and will be fur- 
nished with two No. 20 Edison dynamos, operated by a Sioux City 
Corliss engine, rated at 125 h. p. The car bodies now fitted for 
storage batteries will be used in addition to ten more from the St. 
Louis Car Co. Side-pole construction will be used with wooden 
poles on all lines but Main street, where Walworth iron is re- 
quired under the franchise. The Edison Co. now have acrew of 
men on the ground doing good work, under the supervision of 
the city electrician and subject to his approval. 

The United States Electric Light and Power Co, are receiving 
material for their line work. They have contracted to furnish 
** Standard 2,000 c. p. arc lights according to Philadelphia moon- 
light schedule, also on all dark and cloudy nights, for $64.95.” The 
contract runs for three years, number of lights 200. Dividends at 
that price will neither be large nor frequently declared. 

The Dubuque Electric Light and Power Co. are quietly holding 
their own, and appear to be doing all there is to be done along 
their route. 

The Key City Electric Railway Co., whoclimb a grade varying 
from one to nearly nine per cent. for the greater portion of their 
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trackage, about two miles, are now in the hands of a receiver and 
may be ordered sold at any time. 

he Central Union Telephone Co. are about to place aerial 
cables over the portion of the city near their office. 


THE SHAW ELECTRIC CRANE co. 


THER above company of Muskegon, Mich., has been extremely 
busy of late, to such an extent that an increase of facilities is 
becoming necessary in order to keep pace with orders. Among 
the contracts recently received are one each of 5, 10 and 20 ton 
cranes, for the Pittsburgh Iron & Steel Engineering Co., to be 
used in the new Carbon Iron Company’s plate mill which they are 
building; one 80-ton double trolley and one 20-ton single troll 
for the Midvale Steel Co.; one 20-ton crane for the Dry Doc 
Engine Works, Detroit ; one 10-ton for the Taylor Iron & Steel 
Co., and one 15-ton electric jib crane for the Congdon Brake Shoe 
Co., Chicago. The works are now running night and day. 


IMPROVEMENTS AT RICHMOND SPRINGS, N. Y. 


THE ELECTRIC LIGHT AND POWER COMPANY contemplate 
remodeling their plant. More machines will be added, or else 
those in present use will be replaced by larger units worked from 
a compound condensing engine. 

Mr. Allen Bloomfield is president, and Mr. James A. Stover, ` 
the manager of the company. 


ST. NICHOLAS HOTEL, CINCINNATI, O. 


THE steam and electric lighting plant of the St. Nicholas Hotel 
is considered one of the best and most complete in Cincinnati. 
A portion of the equipment consists of a 800 h. p. battery of Root 
water tube boilers. The manufacturers, Messrs. Abendroth & 
Root Manufacturing Company, New York, report a steady de- 
mand for their specialty from the West. 


UNIVERSAL RADIAL DRILL CO. 


THE calendar for March, issued by the Universal Radial Drill 
Company, of Cincinnati, Ohio, contains a talk on sus ion drills 
and is accompanied by an illustration showing type No. 1 of the 
company’s manufacture. 


THE FLUSH SWITCH. 
THE ELECTRIC ENGINEERING AND SUPPLY Co., of Syracuse, 


N. Y., have recently introduced the switch shown in. the accom- 
panying illustration. This device, as its name implies, is let into 


Ç 
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THE FLUSH SWITCH. 


the wall, its face being flush with the surface, where it attracts 
but little attention. The manufacturers consider this switch a 
step in advance of anything heretofore used for this purpose. 


W. A. GILEs, 416 Lewis Block, Pittsburgh, will handle McIn- 
tosh & Seymour, Porter and Case high-speed automatic engines, 
Goubert's feed-water heaters and Stratton separators, also ing’s 
ventilating apparatus, in this territory. Mr. Giles is favorably 
known as a contracting electrical and mechanical engineer. 


PUNXSUTAWNEY, Pa.—Some persons have just obtained a 
charter for an electric road in this town, with James K. North as 
president. The capital stock is $18,000. It is understood that no 
arrangements or contracts have yet been entered into by the 
company for the equipment of its road. 


2 — — — — —— 
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THE EDISON RAILWAY CONTROLLING SWITCH. 


THE Edison General Electric Company have recently devised 
a new type of street car controlling switch shown in the ac- 
companying illustration, intended to take the place of the present 
place switch for equipments of large motors of 25 h. p. and 
upwards. 

: In starting the car the switch-handle is turned from the 
position marked off” with a counter clockwise” movement, 
which has the effect of carrying the arm of the rheostat placed 
under the switch around on its contact segm nts and the resist- 
ance is gradually cut out of circuit. After this arm has been 
carried around and all the resistance cut out, it is released from 
the cylinder shaft and left locked in this position. Further 
movement of the handle then affects only the cylinder, and 
commutates the field magnet coils of the motors from series to 
parallel in the usual way. 


THE EDISON RAILWAY CONTROLLING Sw Trog. 


In stopping, the field coils are turned from parallel to series, 
the resistance coil is then again put in circuit and finally the 
circuit is broken by the contact lever on the last segment of the 
resistance coil, and not, as formerly, upon the cylinder contacts. 
The only caution to be observed in stopping is to see that the 
switch-handle is turned to the position marked off.“ As the 
motors are reversed by means of a separate lever operating a re- 
versing switch placed under the car, the reversing lever is con- 
nected to a shaft separated from the cylinder shaft, but inter- 
locking with it in such a manner that it is impossible to reverse 
the motors until the cylinder shaft is in an off position. The 
cylinder plates and contacts are made of thick iron stampings, 
as experience has shown that iron is a better material to use than 
brass, hitherto employed. Sparking does not burn the iron as 
much as the brass, and greater certainty of good contact is 
insured. The rheostat is of the regular circular pattern resistance 
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coil. This rheostat is protected by a galvanized iron case. 
The current from the trolley wire first goes through the field coils 
and switch cylinder for commutation, then through the armature 
and reversing switch, and thence through the switch contact 
lever and resistance coil to ground. 

Only six wires are run to the platform switch ; these are the 
field magnet wires. The three wires running to the reversing 
switch are of the same size as the regular armature wires, as is 
the wire between the metal terminal of the reversing switch and 
the contact lever of the rheostat. When fitting switches to cars 
already wired, the cables can be utilized, but the terminals of the 
wires left idle should be well insulated. 


THE LYON BRAKE HANDLE. 


WE illustrate in the accompanying engraving the new Lyon 
brake handle which is being introduced by the Consolidated Elec- 
tric Manufacturing Company, of Boston. As is well known from 
experience, the ordinary ratchet brake has a very short life in 
actual service, 5 to the constant use to which it is put, wear- 
ing out the teeth and the dogs, the parts on which there is most 
strain. The renewal of these parts is a constant expense to the 
railroad company and a source of considerable revenue to the 
manufacturer. The Lyon brake handle is constructed in a novel 
manner. A series of steel rollers is ee in a V-shaped recess 
between the steel barrel of the handle and the head of the brake 
rod. It is therefore ball-bearing and noiseless in one direction, 
but immediately grips when the handle is pulled the other way, 
there being W than a leverage of this kind. 
Rs peated trials have been made by different roads, and the Con- 


THE LYON BRAKE HAN DLE. 


solidated Electric Company have received many letters and orders 
on account of these successful tests. They will be pleased to send 
samples of this brake to any road desiring to test it, and invite 
comparison. 


THE H. W. JOHNS MANUFACTURING COMPANY. 


A VERY neat catalogue has been issued by the above com- 
pany, of 87 Maiden Lane, this city, describing their asbestos 
materials for roofing and building steam pipe covering, packing, 
fireproof cement, etc., as well as various asbestos fabrics of their 
manufacture. 

Vulcabeston, a compound of asbestos, india-rubber and other 
vulcanizable gums, manufactured by the Johns-Pratt Company 
of Hartford, Conn., is made up into insulating rings and wash- 
ers, commutator heads, incandescent lamp bases and keys, arc 
lamp carbon holders and many other similar devices, and has 
given great satisfaction. 


SIEMENS & HALSKE CO. 


THE above company has recently organized its American branch 
in Chicago with O. W. Meysenberg as president; A. W. Wright, 
secretary ; directors, Arnold von Siemens, G. W. von Siemens, 
O. W. Meysenberg, A. Wright and A. von Babo. The last 
named has for some time past represented the Siemens & Halske 
interests in this country, and still carries on their office in the 
Times building in thiscity. We are informed on the best author- 
ity that the German house has paid in its proportion of the cap- 
ital with which the new enterprise is to start. 


CoL. G. L. AUSTIN has merged The Electric Railway Adver- 
tiser in a monthly paper which he calls Electricity and Railroad- 
ing, which will appear as a monthly devoted to the interests set 
forth in its title. 
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THE BECKER VERTICAL MILLING MACHINE. 


We illustrate on this page a new vertical milling machine 
brongt out by the John Becker Mfg. Co., of 157 Pearl street, 
Fitchburg, Mass., who have been making a specialty-of such appa- 
ratus for electrical factories. 

The belt thrust in this machine is taken upon a bearing which 
reste upon rollers, reducing the friction to an inconsiderable 
amount, while at the same time it relieves the spindle of all side 
pull caused by the belt. The spindle is mounted in a saddle, which 
is moved up or down by hand wheel shown at the right, and can 
be clam by the lever seen in front. Milling tools are held in 
place by a threadod rod, which passes through the hollow spindle, 

it easy to secure or remove them. e spindle is made of 
tool steel, hardened and ground to insure accuracy. 

The platen has an automatic feed, which is automatically re- 
leased at any desired Jomi when moving in either direction, and 
the different rates of feed are obtained by means of a friction disc 
and roll, which latter can be placed any desired distance from the 
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THE BECKER VERTICAL MILLING MACHINE. 


centre either side, for feeding at any desired rate in either direc- 
tion. Adjustable stop gauges are provided for all movements for 
convenience in duplicating work. The lateral feed of table is 16 
inches: cross-feed (in and out from the column) 11 inches; vertical 
adjustment of knee, 154 inches. 

There is also furnished when desired the rotary attachment 
shown on the floor at the side of the machine, this being provided 
with a 9-inch chuck, in which work may be secured and rotated 
by means of a worm and hand-wheel as shown. This, of course, 
will be found very useful for a large class of work, and any 
desired fixture may be fastened to the platen, T slots being pro- 
vided for that purpose Special pains have been taken to have 
all hand-wheels placed in the most convenient position for the 
operator, so that the machine may be handled with the greatest 
possible facility. The greatest distance from the platen to the 
spindle is 1534 inches, and the machine weighs complete, ready for 
boxing, 1, 500, pounds. 
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THE NEW MICA ASBETITE PULL-OVER. 


Ob attention has been drawn during the past few days to the 
railway specialties manufactured by the Mica Asbetite Insulating 
Company, of 444 Pearl street, New York City. One of their 
specialties is an entirely new style of pull-over, of which the 
accompanying illustration is an excellent reproduction. As can 
be seen in the engraving, the device has a bail, the upper end 
of which has a {-inch shank which screws into the top of the bell. 
The bail, when desired, is made continuous, i. e., to pass over to 
the other side, and in many cases the small hole at the upper end 
is convenient, when necessary to continue the span-wire. A col- 
lar on the clamp-shank when screwed up presses against the in- 
sulated disc at the bottom of the bell, making an exceedingly 
substantial pull-over, neat and strong and very light. The curved 
clamp is 8 inches long, and is curved to a radius of 26 feet. The 
bell used in the above pull-over is manufactured by this company 
and consists of a light malleable iron shell filled with their famous 
‘‘ Asbetite” insulating compound, forced into the shell under a 
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pressure of 56,000 Ibs. to the square inch, and hermetically sealed. 
This material is unaffected by any degree of heat whatever; in 
fact, it is possible to melt the entire shell, leaving the filling of 
insulation intact. The company also make all styles of insulat- 
ing bells, clamps, hangers, etc., for electric railway construction. 
They issue a neat catalogue, which they will mail to all desiring it. 


THE LIGHTING OF THE ERIE COUNTY SAVINGS BANK, 
BUFFALO, N. Y. 


ONE of the last large contracts secured by the American Elec- 
tric Supply Co. is that for lighting the Erie County Savings 
Bank. This building when finished will possess one of the most 
perfect isolated plants in the country, and one of the largest in New 
York State, outside of New York City. The contract calls for 
1.500 lights. The dynamos to generate the electricity will be 
three of the C. & C. Company’s manufacture; two of 40,000 watts, 
and one of 20,000 watts capacity. A better idea of the power re- 
quired to light the building may be obtained when it is said that 
the American Electric Supply Co. will install for this purpose 
three Straight Line engines, made by the Straight Line Engine 
Co., of Syracuse, N. Y., two to be of 60 and one of 30 h. p. The 
wires throughout the building will be run in conduit, manufac- 
tured by the Interior Conduit & Insulation Co. of New York 
City, and for which the American Electric Supply Co. are agents. 
Buffalonians generally will be interested in watching the pro- 

of this work. The above work has been done under the 
personal supervision of the general m , Mr. W. A. Fenn. 

The American Electric Supply Co. has become well and favor- 
ably known during the single year of its incorporation. It has 
grown with the increased demand for electricity as a means of 
lighting, and for all electrical appliances of all descriptions, till 
to-day it stands among the leading electrical supply houses of the 
country. Two thousand incandescent lights are a good many, 
yet the company has installed that number in the Cornell Uni- 
versity Building, including one thousand in its fine new library, 
and five hundred in Sage College. Regarding the Sage College 
plant, the New York State inspector remarked that it is the beat 
piece of work he has ever inspected. The Law Building, in 
course cf construction, will add 500 more to the credit the 
“ Supply Co.“ 
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THE HEYMANN ARC LAMP FOR INCANDESCENT 
. CIRCUITS. 


THERE is at present a great demand for a good 
reliable arc lamp for use on incandescent circuits, 
and we therefore illustrate in the accompanying 
engraving the latest production in this line, the 
% Heymann” arc lamp, which is claimed to 
5 many new features of peculiar excellence. 

he Heymann lamp is purely an electric feed arc 
lamp, having no clockwork, gearing, racks or pin- 
ion, no solenoids nor magnetic rods, the current 
simply and accurately feeding the carbon down- 
wards as it is consumed. It is a marvel of simpli- 
city, and as there is no chance for wearing out, 
the parts never need renewing. The Heymann 
lamp requires 45 volts pressure, but will burn in 
series on any voltage, a suitable resistance being 
ponder to compensate for the difference. The 
570 ee by the Consolidated Elec- 
tric ufacturing Company, of Boston, who will 
be glad to send samples to any responsible party 
on trial for their approbation. 


TRACTION IN NEW ORLEANS. 


THE old franchise of the Crescent City Rail- 
road Co., New Orleans, will be sold at auction this 
week, and there is a great probability of a con- 
version taking place from mules to electricity. It 
will be remembered that along trial of storage 
cars was made in New Orleans, with poor results. 
The next time, the overhead system will be used. 


Heymann Are 
Lamp. 


A DECISION IN FAVOR OF THE STILWELL PATENT ON LIVE 
STEAM FEED-WATER PURIFIERS. 


THE U. S. Circuit Court for the Southern District of Ohio, 
Western Division, has just rendered a decision in favor of the 
Stilwell & Bierce Mf’g. Co. in a suit brought against S. N. Brown 
& Co. for infringement of patent No. 274,048 nted to E. R. 
Stilwell for feed-water heaters and purifiers. Theinfringing ap- 
pero is what is known as the Hoppes purifier, made by the 

oppes Mf'g Co., of Springfield, O. The decision of Judge Sage 
sustains the Stilwell patent broadly. 


PAINE & FRANCIS. 


THE news of the dissolution of this well-known old firm was 
first announced about a month ago, but as a matter of fact the 
step is only the result of what was begun in August, 1890, the 
firm being kept alive until this time for the purpose of complete 
liquidation. The firm was organized as far back as August 1885, 
but both members of it—Messrs Sidney B. Paine and W. H. 
Francis—had been active in the field several years prior to that, 
dating, indeed, as far back as 1881. Their active connection with 
Edison interests continued throughout, in various forms, and 
when their concern known as the New England Wiring & Con- 
struction Co. was bought out in August, 1890, by the Edison Gen- 
eral Electric Co., they entered the employ of the latter corpora- 
tion as manager and auditor, respectively, for the New England 


QUEEN’S STANDARD PORTABLE TACHOMETERS. 


QUEEN & Co., 3 are just placing on the market a 
new portable tachometer for instantly determining the speed of 
rotating shafts. Three spindles are geared to the rotating parts 
inside of the.case, each one of them having a separate scale on the 
dial, so that the indications are direct reading throughout. A 
detachable point, with slightly flexible end, to fit any of the 
spindles, is supplied, the flexibility of which acts as a safeguard, 
for if made perfectly rigid there is danger of breakage when not 
applied exactly at right angles to the shaft. 

A scale to correspond with each spindle, is graduated on the 
dial, and the ranges covered are: 40 to 210, 120 to 600, and 600 to 
8,000, which gives a maximum capacity of 40 to 8,000 turns per 
minute. A conveniently shaped handle is attached to the body of 
the instrument so that it can easily be held in the hand. 

The apparatus is well made and presents a handsome appear- 
ance, the different parts being nickel-plated. 

A tachometer like this is very desirable for both expert and 
ee work, and those interested in the subject should write to 
e makers for a copy of circular No. 310. | 


J. H. SIEGRIST, JR., & Co., 813 Olive street, St. Louis, Mo., have 
furnished the St. Louis and Suburban Railway Co. with one 
of the Ideal engines for their new power house. 
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NEW YORK NOTES. 


F. P. LITTLE & Co. of Buffalo, N. Y., have just closed a con- 
tract with the Connecting Terminal Railroad Co., of Buffalo, for 
installing a plant consisting of one 500-light Thomson-Houston 
dynamo, one 88 h. p. engine of the John T. Noye Manufacturing 
Company's make; 24 2,000 c. p. Mosher arc lamps, and 125 16 o. 
p incandescent lamps, all equipped complete, ready to operate. 

hey have also lately cl contract for wiring the Columbia 
Bank Building of Buffalo for incandescent lights. Business is 
very brisk with them at present. They are wiring the City Ele- 
vator for 300 incandescent lights and five arc lights, complan; 
with engine, dynamo, etc ; the Bell Telephone Company’s Build- 
ing for 150 lights, and rewiring Weyand's Brewery for 125 lights, 
all of this city. 


Wm. A. Mosscrop, M. E., who was formerly identified with 
the Edison Electric Light Co., and who for the last two years has 
been connected with electric railway interests, as engineer and 
superintendent of construction for the Woodbridge & Turner Engi- 
neering Co., has recently terminated his contract with that com- 
pany and will hereafter make his 7% adk with W. A. Day, 

. E., 128 Oliver street, Boston. Mr. Mosscrop is to be congrat- 
ulated upon entering into business relations with Mr. Day, whose 
agency in New Pacano for the improved automatic engines 
made by the Ball & Wood Co., and whose eral business in en- 
gines and boilers, and as an expert engineer has been so suc- 


- cessful. 


THE INTERIOR CONDUIT & INSULATION Co. of 42 and 44 Broad 
street, New York, do not confine their operations to this country 
alone, as their foreign agents are placing large and satisfactory 
orders all the time. Mr. Everett Frazar, 124 Water street, New York, 
their agent for China and Japan, is shipping extensively to the 
above named countries. The Chinese and Japs are not behind the 
age, and evidently know a good thing when they see it. 


THE CLARK ELECTRIC Co. have received a very handsome 
testimonial from Schwarzschild & Sulzberger, the big rters 
of dressed beef, in this city, as to the efficiency of the Clark auto- 
matic safety device used on their high tension dynamo. Mr. Wm. 
Lewis, the chief engineer, says that he considers it a very im- 
potant piece of apparatus and a valuable addition to the plant. 


` THE PERKINS Lamp.—An office bas been opened at Room 114 
Bennett pier this city, by the Perkins Electric Lamp Co., for 
the sale of their lamps in connection with the Mather Electric Co.’s 
dynamos and motors. 


West Troy, N. Y.—The electric light plant is to be improved 
and 50 new lamps are to be bought. 


NEW ENGLAND NOTES. 


THE BEACON VACUUM PUMP AND ELECTRICAL Co., of Boston, 
are dealing in symbols—not tinkling, but ier See are de- 
termined that electrical concerns shall use their n lamp in 
one way or another, and so have issued a blotter in the form of an 
incandescent globe. It is of white material—indicative of the 
brilliancy of the lamp—and we are told the lasting powers of the 
blotter are only excelled by the long life of its prototype. No 
house interested in any way in electrical matters is complete with- 
out this incandescent blotter. . 


ALBERT AND J. M. ANDERSON, of Boston, are out with a new 
catalogue, showing the various good points of their Ætna insu- 
lated line material for overhead railway construction. The cut 
on the back cover is worthy of notice, as it represents one of their 
insulators attached to the well-known tag of the husetts 
Electrical Engineering Company, guaranteeing that they had 
tested the insulator and found an insulation of 156,000 ohms 
at a temperature of 70 degreee Fahr, 


‘THE BOSTON ELECTRIC CLUB will dine at Young’s Hotel on 
Wednesday evening, April 6th, at 7.80 p. m., on which occasion 
Mr. William Stanley, Jr., will address the members upon ‘‘ Some 
New Apparatus for Use with Alternate Currents.” It isexpected 
that there will be a large attendance, and Mr. Stanley’s work in 
the development of alternate current apparatus is so well known 
that it goes without saying that a most profitable and interesting 
evening will be spént. 

THE PORTER AND LEAVITT MANUFACTURING COMPANY, of Provi- 
dence, R. I., report that they have had remarkable success with 
their small motors, and are as busy as possible. They have had 
to increase their manufacturing facilities ly, owing to the 
rush of business, and have now a largeand we al ap actory. 
They have received many orders from foreign countries, man 
them, it is gratifying to note, due to their advertisement in 
ELECTRICAL ENGINEER. 


THe FREEMAN-HOLLAND Company, of Boston, report that they 
have secured a contract from the Hull Electric Light and Power 
Company, of Hull, Mass., for two 1,500-light alternating gen- 
erators, and 4,000-light capacity of transformers and lampe. 
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THE New ENGLAND ELECTRO CLUB announces through its 

treasurer, Mr. A. O. Smith, that the directors have leased the 

ises of No. 14 Bosworth street, Boston, for four years, for 

the purposes of occupation as a club house. It is hoped that the 

rooms will be ready for occupation by the middle of April, and 

work will at once be commenced fitting up the billiard-room, 
parlor, reception, dining and other rooms. 


BERLIN IRON BRIDGE Co.—The new machine shop for the 
Henry R. Worthington Hydraulic Works at South Brooklyn, N. 
Y., will be built of iron by the Berlin Iron Bridge Co., of East 
Berlin, Conn. The building is 200 feet long by 50 feet wide with 
a 20-ton Sellers traveling crane. The building is made from the 
designs of the Berlin Company, who furnish it complete, includ- 
ing the foundations and the brick-work. 


THE COMBINATION CAR CoMPANY, of Boston, whose car was 
recently described in these columns, tendered a reception this 
week to the officials of the different street railways in the vicinity, 
for the purpose of introducing their combination car to notice. 
Many representative gentlemen were present, and a pleasant 
afternoon was spent, the general opinion being that the car hada 
great field of usefulness before it. 


Mr. F. A. MAGEE, of 126 Pearl street, Boston, has been ap- 
pointed New England agent for the Bishop Gutta-Percha Company. 
of New York, and will hereafter eat a large stockof the general 
sizes of this company’s well-known high-class wire. Mr. will 
continue to handle the Cleveland transformers, cut-outs and rail- 
way switches, as well as the Underwood belting and Dodge split 
pulleys 


THE BRIDGEPORT ELECTRIO LIGHT COMPANY, of Bridgeport» 
Conn., are making arrangements to pon the erection of their 
new station, and have bought a piece of ground facing the harbor 
310 feet by 100 feet, where they will be able to secure plenty of 
water for condensing purposes. 


THE UNION ELECTRIC MANUFACTURING COMPANY, of Bridge- 
port, continue to flourish and are enjoying a good run on their 
specialties. 


PHILADELPHIA NOTES. 


MERCHANT & Co., the great metal dealers and s 
this city, have long been noted for the clever uniquity of their 
advertising. It is they, for instance, who are entitled to the credit 
of first using Brownies in the advertising field, while many of their 
trade mark efforts are masterpieces. Mr. Malcomb Marvel, 
whoever he many be, has now written a very pithy 7 ue 
account of the concern entitled: The Advertising History of a 
great House,” and a reprint of it from Business is being used to 
good advantage. 


Henry BRUNT & Son, porcelain manufacturers, of East Liver- 

1, Ohio, have erected a large factory for the manufacture of 
far porcelain for electrical purposes. They havea well equipped 
machine shop in connection, where dies are made for simple and 
intricate shapes. This plant has been established for years, and is 
favorably known as the Riverside Manufacturing They go 
into this branch of their business with a determination to keep up 
1 reputation as making first-class goods at a very reasonable 

gure, 

Mr. T. J. Core, 8 North 6th St., has been abundantly blessed 
with orders of late for the Cope ‘‘ Automatic Come-Along” or 
„% Wire-Puller,” of which he is the inventor and sole manufacturer. 
These come-alongs possess several advantages, as is shown on 
another page of this paper. 


Mr. T. L. TOWNSEND, of the Partrick & Carter Co., has just 
returned from a very successful trip West. It was our good for- 
tune to witness his taking several large orders in Pittsburgh and 
Allegheny last week, which would aggregate over $4,000. 


W. C. McIntire & Co., of this city, are meeting with very 
gratifying results in the sales of their new Crown shade or 
reflector. 


JAMES J. MURRAY & Co., glass globe and shade manufacturers, 
report business brisk. They are at present working on orders 
from parties in Central and South America. 


WESTERN NOTES. 


THE SUNBEAM INCANDESCENT Lamp Co. report that their fac- 
tory is pushed with orders for Sunbeams, and they have done 
more business during the last month than any previous one. This 
speaks volumes for the favorable way in which their lamps are 
regarded by the public. 


Mr. G. M. ANGIER, recently assistant manager of the Knapp 
Electrical Works, has resigned his 1 to accept a similar one 
with the Mather Electric Co. of Manchester, Conn. Mr. Angier 
will be missed by his many friends in Chicago, all of whom will 
wish him success in the Past. 
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Mr F. W. CosHina, general Western agent of Kerite insulated 
wire and cables, has fitted up his new suite of offices at No. 225 
Dearborn street very handsomely, and has a most complete line of 
samples of all sorts and sizes of wire, and keeps on hand in his 
storeroom a large stock, enabling him to make very prompt ship- 
ments. Mr. Cushing is having framed some handsome pictures 
of twenty of the prominent electricians of the world, which he 
intends hanging on the walls of his private office, thus giving ita 
very unique and interesting feature. Inline with the adornments 
for his office are Mr. Cushing’s striking advertisements. in which 
he has shown the handsome full-page cuts of several of Chicago’s 
large office buildings which are wired with Kerite. He is doing a 
large business already, and users of wire recognize the improve- 
ments which have recently been made in these wires and cables 
to fit them particularly for electric lighting and other work of the 
severest kind to which an insu wire can be subjected. 


BURTON ELECTRIC Co.—The annual meeting of the Burton 
Electric Co. was held on March 28, at the offices of the company 
in Richmond, Va., and Mr. W. R. Mason, of Chi , was re-elected 
to the position of president. The following resolution was unani- 
mously adopted by the stock holders ; ‘‘ Resolved, That the stock- 
holders of the Burton Electric Co. hereby tender to Mr. W. R. Mason 
their acknowledgments of their high appreciation of the efficient 
and successful manner in which he has conducted the affairs of 
the company during the past year and that the secretary be in- 
structed to inform of his unanimous re-election to the presi- 
dency for the ensuing year, with a copy of this resolution.” This 
is a graceful tribute to Mr. Mason’s well-known executive business 
ability, and his many friends will appreciate the compliment 
tendered him. 


THE FORT WAYNE ELECTRIC Co. have fitted up their offices at 
185 Dearborn street, which were entirely devastated by the recent 
fire, in a very handsome manner. The decorations are of the 
Moorish order and i striking, and the lighting, which 
is effected by means of bunches of incandescents in which opales- 
cent shades are attached to the ceiling, is very beautiful. the 
finishings and office furniture are of oak, and tiled flooring has 
been put in, and the appearance of their quarters is exceedingly 
attractive and business like. The lighting and decorative effects 
were devised by Mr. W. H. Harding, the manager of the Central 
Electric Light Co., who operate the Fort Wayne Electric Co. “'s 
system in this city. 


THE CENTRAL ELECTRIC COMPANY are preparing a 9 foe 
catalogue, which they hope to have ready in April. The catalogue 
will be 885 with cuts and descriptive matter of the latest de- 
signs in this department of their business. They are sending out 
a very handsome circular in reference to tested fuse wire and 
terminal fuses. The circular contains an article on fuse wire that 
was read before the Chi Electric Club, December 7, 1891, b 
Mr. Elmer A. Sperry, and contains valuable information on this 
most important subject. 


THE ELECTRICAL SUPPLY Co., Chicago, have secured the ex- 
clusive agency in the United States for the well-known and 
. Boston trolley, manufactured by Albert & J. M. Anderson 

is trolley has met with very general adoption, and is a prime 
favorite. The Electrical Supply Co. feel that in this article as 
equipped with their Reedfeed trolley wheel hub they have a com- 
bination of many excellent features. They keep a full supply of 
parts on hand. 


MR. D. B. DEAN, who for some time past has been connected 
with the Electric Mdse. Co. as selling representative, has resigned 
his position to take a similar one with the McGuire Mfg. Co. Mr. 
W. R. Mason, general manager of the Electric Mdse. Co., regrets 
the loss of Mr. Dean, as he has done excellent work in the past, 
and unites, with his many friends, in wishing him success in his 
new connection. 


DETROIT ELECTRICAL WokkS.— The Chicago office of the 
Detroit Electrical Works, which is now at 481 Rookery, will, after 
April 15, be in suite 917-918 Monadnock Building, corner Dear- 
born and Jackson streets. Mr. L. E. Myers, ial agent of the 
company, is the manager of the Chicago office, and Mr. H. A. 
Kinney, well known in electrical circles, is now connected with 
this office. 


THE ELECTRIO APPLIANCE COMPANY report having closed 
arrangements with the New York and Ohio Company to handle 
the Packard lamp exclusively in Indiana and Lower Michigan, 
and have already commenced to lay plans for a large future lamp 
business in this territory. The Appliance Company are also push- 
ing the sale of Canvas Jacket” wire and of the Flexible Con- 
duit.’ 


Departmental items of Electric Light, Electric 
Ratlways, Electric Power, Telegraph, Telephone, 
New Hotels, New Buildings, Apparatus Wanted, 
Miscellaneous, etc., will be found in the advertising 
pages. 
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NOTES ON THE DETERMINATION OF WIRE FOR 
MULTIPLE ARC DISTRIBUTION. 


eee. 


HE problems which the electrical engineer en- 
counters in laying out a system of conductors 
for electrical distribution are among the most 
important, and often the most intricate, that 
he is called upon to solve. They are, as a rule, 

capable of exact mathematical solution, when the condi- 

tions are known, yet we too often see them dismissed with 

a more or less approximate guess at the result, or with a 

‘rule-of-thumb ” method of solution, both of which fre- 

quently hit very wide of the mark. Some of those prob- 

lems have already been discussed in these columns, and 
have evoked a very general interest in the subjects treated. 

I do not propose, however, to review, in any sense, the 

subject of “electrical determinations,” so called, but would 

call attention to a few points that are frequently met 

with. ä 
To lead up to them, consider first an elementary arrange- 

ment shown in diagram Fig. 1. In this diagram I have 


D E = 
4 B 0 
4 dr di- dz d d- d 
Elec. Engineer 
Fic. 1. 


represented the central station at s, and the points where 
the current is to be applied at a, B, c, D, etc. As the 
problem is usually presented, we have a given loss which 
must not be exceeded at any point in the system of con- 
ductors. 

If the wiring is arranged as in Fig. 1, (which represents 
only one side of the system, the return wires being omit- 
ted), the calculation is very simple, each wire being deter- 
mined by the well-known formula, 


cir, mils — 10-5 X amperes x feet, 
a volts drop : 
and if V is the given maximum drops in volts; a, a, d,, etc., 


the current in amperes carried by sa, SB, sc, etc., respec- 
tively ; (o. m. )., (o. m.), (o. M.) etc., the ciroular millage 
of the respective wires; d., di, di, ete., the distance in 
feet between s and 4, A and B, B and c, etc., respectively ; 
we have, 


5 
(e. m.). = h e. m.). = poe tei Ge), ete. (1) 
_ 10.5 4, d, _ 10.5 a, (di ＋ d,) 
d eS Te 
N (e. m.). (c m.), N (2) 


The above is the arrangement usually adopted for the 
main supply feeders from a central electric light station to 
the variousc entres of distribution, for incandescent lighting, 
and it gives, under full load, the same drop on each 
feeder, and a uniform potential at the points a, R, C, etc. 

But it is in many cases found advisable to unite these 
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separate lines intoa single wire of varying section, especi- 
ally in railway installations, where absolute uniformity of 
potential is not so essential ; and just here is where the 
mistake is so frequently made, in supposing that by substi- 
tuting a single wire of a section equal, at each point, to the 
sum of the sections of the smaller wires at that point, the same 
results will follow. The fact is that, instead of getting a 
uniform potential at a, B, c, etc., as before, we shall evi- 
dently have a higher potential at a, and a lower potential 
at F, Fig. 2, and the drop at the extreme end of the circuit will 
be greater than the maximum allowable ; it will be the sum 


of the several losses between s and A, a and B, B and o, 


etc.; or, l 
v. 10.5 X (a, +a, . a) d, 
C. M.). 
4 10.5 (a, +a, +... ＋ 2 dy ee: 
C. M.) . (c. m.), 
where (c. m.). , (c. m.) ., (o. m.), , eto., represent the cir- 
cular millage of the single conduotor between s and 4, 4 
ane B, B and c, etc., and V, is the drop in volts between s 
and F. 
If the wire were made of uniform circular millage, rep- 
resented by (c. m.), as in Fig. 3, the above expression be- 


comes 
F. — 10.5 X (a, a, . . . I a,) d. 


g 5 
. 10.5 (a, ＋ a, .. . a) d, 10.5 a, d. 
n (c. m. ) o * Eas i (c. m.). 0 


or, rearranging, 


y — 10 5 K 4. (d. . d, ... di) 


(c. m.) o 
4+ 10.5 X as (d, ＋ d, . . . ＋ ds) Paai 10.5 a, d, (5) 


(e. m.) v c. m.) 
Substituting equations (2) in this, it becomes, 
— (e. m), V (c. m.), (c. m.), 
V, = ae el eee EE es 
(o. m.) (c. m.) a T c. m. ) o (6) 


In order that this expression shall be equal to V, we must 
have (c. m), = (c. m.). + (e. m.), + .... + (e. m.), 


AM -> - dg - eee 


FId. 3. 


In other words, if for the wires in Fig. 1, there is substi- 
tuted a single wire of uniform section, that section must be 
equal throughout its whole length to the aggregate circular 
millage of all the wires, taken at the point where that aggre- 
gate is greatest, (d. e., at s), in order to obtain the same 
drop at the point F as before. This arrangement, there- 
fore, requires a greater amount of copper than that shown 
in Fig. 1, to secure the same maximum drop; but it is to 
be noted that this additional copper effects a reduction in 
the average loss on the line. 
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The question then arises, could not an arrangement simi- 
lar to that in Fig. 2 be devised, with a tapering conductor, 
which would require less copper than one of uniform size, 
for the same maximum drop at the extreme end. Thus 
we have the problem: To find what arrangement of taper- 
ing conductor, for a given distribution of load, will require a 
ie pa weight of copper for a given drop at the extreme 
end. 

To solve this problem, assume first the simplest case, as 
in Fig. 4, where the conductor is tapped at two points, A 


Fia. 4. 


and n, the current consumed at a being a,, and at B, Q, 
The volts drop at B will be 


10.5 X (a, + a,) d, + 10.5 a, d. y, (7) 
(o. m. Ves (C m.). 
The weight of copper wire per foot is w = A, where 
k = 330,400; and we have 
(c. m.) .. = k w, (8), 
(e. m.). = k 0. () 


when w,, and w,, are the weights per foot of wire be- 
tween s and a, and a and B, respectively. Substituting 
these expressions in (7) we have 


_ 105 X (a, T a,) d. , 10.5 a, d, 
n= * 20. i+ A 20, (10) 
The total weight of copper will be 
di w, d, 20. = W, (11) 
which is to be a minimum. 
Let 7 r; (12) 
then (10) becomes = 
V, k w., = 10.5 X (a, + a) d ＋ 10.5 a, dr; 
and (11) becomes ww = err’, (13) 
Multiplying ; 5 
aes 4 7 +d, 
P. Wk = 10.5 x [ (a, + a,) d, + a, d. 7] . 
10.5 
from which W = Wk x 
(a, + a, d, d, 


(a, + a,)d,'-+ a, de a,d,d,r + s 


which is to be solved for a minimum with respect to r. 
Omitting constants we have : 

d a, ＋ 4 a, + a 2, ＋ 4 

r (er +") = a,— = O, andr’ = 5 A 


r’ j 


from which we have, 7 = Vora 


AaB a 

That is, for this particular case the weight per foot, and 
therefore the circular millage at each point, should be di- 
rectly proportional to the square root of the current in am- 
peres at that point. 

Now take the general case of a tapering conductor tapped 
at any number of points, as in Fig. 2. Suppose the law 
for minimum weight to be different from that just given, 
and suppose that the conductor be arranged in accordance 
with the correct law to secure the minimum weight of 
copper ; and suppose that for any two contiguous sections, 
cp and Dg, the circular millage Že not proportional to the 
square root of the current carried. We can without chang- 
ing the drop between c and E, and, therefore, without al- 
tering the maximum drop at the end of the line, make the 
circular millage of these two sections proportional to the 
square root of the currents carried. From what has just 
been proven, this arrangement will require less copper than 
before on these two sections, and therefore less in the to- 
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tal, since the other portions of the conductor are not 
changed. But this is contrary to the hypothesis assumed, 
viz., that we could have a correct arrangement for mini- 
mum weight, under a different law from that proven for 
two sections ; hence that hypothesis is false, and the law 
is general, since it must apply to any two contiguous sec- 
tions of the conductor, and therefore to all parta of the 
conductor ; and we have the following 


RULE. 


To arrange a tapering conductor, tapped at several 
points, so as to secure the minimum weight of copper for 
a given drop at the extreme end (or what is the same thing, 
to secure aminimum drop at the extreme end with a given 


weight of copper), the circular millage at each point 


should be directly proportional to the square root of the 
current in amperes passing that point. 

It sometimes occurs that the total loss of energy (in 
watts or horse power) on the whole line is a more import- 
ant item than the drop in volts at the extreme end. Let 
this total loss in watts be represented by Z. Again take 
the simplest case of a conductor tapped at two points, 
Fig. 4. The drop in volts between s and a will be 


2 
10.5 (a, +a) d. and the watta loss will be °:5X (a+a)*d 


(o. m.). (c. m.). 
or substituting (8), 8 
Similarly, the watts loss between a and B will be 
10.5 X a d, 
kw,, 
4 2 5 2 : 
and L = 10.5 X (a + a)" d, + 1 or substitut- 
k w,, k w,» 
í 10.5 
ing (12), Z = po [(a, + a,); di f a," dr]. 
As before, (13), mis = E Da which gives 


We +a)’ di Ta d -a, di da r+ 


(ai ag)“ di d; ; 
r 
and for L a minimum, we have 
a, Tt Ao — Was 
as 20 „ 

That is, the cross section should be proportional to the 
current. By the same processof reasoning as before we 
can show that this rule will apply to a conductor tapped at 
any number of points, and we have the general 


L= 


7 — 


RULE. 


Zo distribute a given weight of copper in a conductor 
tapped at several points in such a manner as to secure the 
least possible total loss of energy in watts or horse power, 
the cross-section should be proportional at every point to 
the current passing that point. 

These two rules, while they may in many cases be inca- 
pable of exact application, owing to varying or unknown 
conditions, will always serve as a guide in laying out a sys- 
tem of conductors, and will often effect a considerable sav. 
ing in investment for copper. 


A NEW PRIMARY BATTERY. 


Mr. Monn (of the firm of Brunner, Mond) has found 
that by passing mixed hydrogen and carbonic oxide over 
nickel and cobalt he can separate them, and then, by ap- 
plying the hydrogen, as in Grove’s experiment, to strips of 
platinum, he gets a powerful battery. This battery will 
yield, it is stated, 50 per cent. of the total energy in the 
hydrogen absorbed. 


COMBINED GAS ENGINE AND DYNAMO FOR 
ELECTRIC LIGHTING. 


THE accompanying illustration represents a 35 h. p. 
gas or gasoline engine, and slow speed multipolar dynamo, 
capable of giving 350 16 0. p. incandescent lights or 35 arc 
lights. The gas engine is of the well-known Otto type, 
designed and built by the Otto Gas Engine Works, of 
Philadelphia. It has the same valves as are used on the 
ordinary Otto engine, but has two cylinders with cranks at 
180 degrees, so as to balance and to run at a high speed 
without perceptible jar. The dynamo is 
of the six-pole type with built-up 
wrought iron fields, and wound for low 
tension, and at 250 revolutions gives 60 
volts, and at 300, 100 volts pressure. 

The combination is very quiet in 
operation and, it is claimed, can be ope- 
rated at a cost with gasoline of one- 
tenth of one cent per light per hour, 
or one cent per horse power per hour. 
With illuminating gas, light can be gene- 
rated at a less cost per candle power 
than the same light can be produced by 
burning the gas direct, besides giving 
a much better light, and 
doing away with the heat 
of the light produced by 
the gas. ith producer 
gas the cost of power is 
still further reduced and 
one horse power can be 
produced from one to one 
and a half pounds of coal 
converted into gas and 
used in the engine, for 
each one horse power per 
hour, or one 16 c. p. light 
can be produced for one- 
tenth of one pound of 
coal per hour. 

This is probably the 
first direct running dy- 
namo driven by a gas 
engine, and as 
such isa very in- 
teresting experi- 
ment, it having 
been assumed 
that a gas engine 
could not be 
made to run 
steadily enough 
to give a steady 
light. But with 
a heavy fly-wheel 
and the double- 
cylinder arrange- 
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PRONY BRAKE CALCULATIONS. 


BY 
.. 


Souk experimenters are provided with tables showing by 
inspection the horse power due to a given number of revo- 
lutions and a given strain on the scale of a Prony brake. 
Even then interpolations are 
frequently necessary, and with- 
out such table the calculations 
are’ very tedious. For this 
reason it is thought that many 
will be pleased to have brought 
to their attention such pro- 
portions of the apparatus that 
the calculations are reduced to 
a minimum. For small powers 
spring balances can be readily 
obtained in stock that are 
graduated to ounces or even 
half ounces, and in any case it 
is as easy to re- 
duce to ounces 
as to decimals 
of a pound. If, 
then, the dis- 
tance from the 
centre of the 
jaws grippin 
the pulls tothe 
point of suspen- 
sion of the bal- 
ance be made 
10.084 inches, in- 
stead of one foot, 
as 18 customary, 
the horse power 
may be found 
at once by 
simply multiply- 
ing the strain on 
the scale, reduced 
to ounces, by the 
number of revo- 
lutions per min- 
ute and pointing 
of five places of 
decimals. 

For if P = the 
horse power, R 
=the radius in 
feet and R. = 
the radius in 
inches; # = the 


ment, it has been weight in pounds 
found practi- | OTTO Gas ExONE WiTH Direct COUPLED DYNAMO. and z = the 
cable to brin weight in ounces, 
down the variation to less than one-half volt, due to the and r = the revolutions per minute, we have : 

impulse of explosion of the charge in the cylinder, which 

is scarcely noticeable in the lights; and, where a storage 22 Rur. N ar . 

battery is used in combination, a perfect light is given at a 33000 1008403 


very low cost. Where a steam plant and a skilled engineer 
are not desirable, this combination affords a solution of the 
problem. By turning the switch the storage batteries are 
made to start the engine, the dynamo acting as a motor 
until the engine is started; then, by shifting the switch, it 
can be made either to store the batteries again or to fur- 
nish the current to the lights direct. 

This combination is due to Mr. George S. Strong, of 
this city and one of these engines and dynamos can be 
seen in operation at the works of the Otto Gas Engine Co., 
in Philadelphia, 


If R, be made 10.084 inches, as proposed, evidently 


_ 2r 2 1 
100000 10% 


A double-fianged pulley should always be used with the 
brake. The tendency of the wooden jaws to grip on the 
pulley as it becomes heated may be prevented to a consid- 
erable extent by putting a spring under the nut on one of 
the clamping bolts, and this arrangement is also conducive 
to steadiness of the balance spring. 
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HOW HOUSE SERVICES ARE PUT IN BY THE EDI- 
SON ELECTRIC LIGHT COMPANY, OF PHILADEL- 
PHIA. 


(Superintendent of Street Work.) 


Y 


Leara EZ, 


In the March 30 issue of THE ELECTRICAL ENGINEER, 
there appeared an instructive article on the manner of 
putting in a house service from the Edison three-wire 
system in New York, from which it appears that the Edison 
companies have not as yet departed wholly from the 
underground tubing, and adopted the more economical and 
advantageous system of cable connections for service work. 
As we live to learn, it would not be amiss to relate briefly 
the positive success of cable service connections as laid and 
maintained by the Edison Electric Light Company, of 
Philadelphia. 

There is a general belief in the world at large that 
nothing of an original or progressive nature can receive its 
birth or early nourishment in the “ City of Brotherly Love.” 
In spite of this prejudice the conviction is being carried to 
the electrical world that Philadelphia is abreast of the 
times in matters of moment to the electrician. 

The cable services of the Philadelphia Edison Company 
should attract the attention of all electric companies main- 
taining an underground system. The Edison companies, 
particularly, should examine this means of reducing their 
expenses. 


5 7 


MAKING A HOUSE SERVICE IN PHILADELPHIA, 


The cable employed consists of the three copper con- 
ductors of the desired diameter. The Philadelphia com- 

any uses three sizes, of Nos. 41, 80 and 160, Edison 
Standard Gauge. They find these sizes available for all 
practical cases, Two services of 160 cable are used in 
places where an extraordinary load is to be carried. 

The coppers are separated by spiral windings of hemp 
rope (see Fig.) the space between being filled in with resin 
and cotton seed oil. The rope braid is wrapped around 
the cable, and then it is encased in a one-eighth inch lead 
covering. The lead is painted with a waterproof paint. 
The resistance is very high, and the practical problem 
thus solved is simply to give the coppers more rope as 
insulation. 

The advantages of using this cable in place of a rigid 
iron tube are readily observed by following the manner of 
putting in a service. For this purpose the trench is dug 
and the coupling box on the main is uncovered, On ac- 
count of all services being made on a live line it is not 

ood policy to compel your men to work in a tunnel. 

ive them as much working room as possible, and insist on 
the best of workmanship being executed. This will save 
money in the end, as there will be fewer “burn-outs ” to 
locate. 

Do not tear up the sidewalk and get the company into 
the bad graces of the subscriber. Locate the point of 
entrance into the cellar, break the wall and then bore 
under the sidewalk. An ordinary post-hole auger will do 
the work. In four years’ experience it was found that the 
small number of places in which the auger had to be 
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abandoned and the sidewalk torn up were overwhelmingly 
outnumbered by the successful use of the auger in over 
95 por cent. of the undertakings. 

e trench is ready, and now comes the advantage of 
cable over tubing. The measurement is taken, and only 
one piece of cable is required. What matters it if there is 
a gas main to go under and then a telephone conduit to go 
over? What matters it if the coupling box on the main 
is one foot outside of the house line? The cable is pliable 
and all these obstacles can be readily overcome. Avoid 
sharp turns. 

With this method there is no tubing to be cut ; no short 
pieces are needed ; no elbow-pieces are to be laid; no 
elbow joints, no elbow boxes: no coupling joints, and no 
coupling boxes are required. Then think of the saving in 
the use of that expensive necessity—compound. Only one 
joint is to be made, namely, the connection of the cable to 
the main; no salary for a tester. The cable is tested on 
the reel, this answering for about 20 services. Cable is 
cheaper than tubing per foot ; cable couplings are cheaper 
than joints. The T-box is put on and you have saved 
dollars in material and time. As well as locating the work 
for the street plans, it will be found to be good business 
policy, as an item of reference from both a financial and 
engineering standpoint, to adopt some system of recording 
the work done, with the expense attached. The Phila- 
delphia company uses the following form : 


Order Ticket for Services and Meters. 


Foreman. 

Permit occ deans ead einsi Moter, oscari ³˙-w arse 
fre. ari e eak EAEn 
P/. ˙·dAA ( ð— a J 8 

Service End Box.... n Miscellaneous 
Ganß; ech se os obs r aaanana: g Weed 
Miscellaneous... ...... 4aseus evbe: obec ie se sessios e creeo 
F ß e aE aA 
ß Sia aA EEA REALE Any 
Credit Material ReturnodWdw tlie 
M ]ð;I¼ pat see eee ae Os Bete ee eee ne what 
Fier ONTE rE OT A nie 


Be sure to designate the size of the service. It will be 
a great guide when the subscriber wishes an increase in 
light or power. You will then be able to tell at a glance 
if the service will carry the increased load. It is always 
well to allow for such an increase as it is sure to come in 
some degree at an early date. ; 

In two and a half years’ experience in the practical use 
of this cable, under all existing circumstances, the compan 
has yet to find the first trouble of any kind. When it is 
borne in mind that over 500 services are thus connected, it 
is a record hard to beat. To Prof. Wm. D. Marks, the 
president and supervising engineer of the Philadelphia 
Edison Company, is due the adoption of this cable. 
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Cuar. IV. 


Ir we were to make a list of all the substances which are 
specified and claimed in letters patent for insulating 
material issued in the United States and England, we 
would find the number of such substances to be between 
two and three handred; and this list would include almost 
everything that could be wrapped around, or secured to, 
electric-conductors. Many of these substances are utterly 
worthless as insulating media, for they possess no insulat- 
ing properties of themselves, nor can they be used to any 
advantage in combinations with good insulating material ; 
and why they were secured by patents the inventors or 
discoverers alone know. 

The number of really useful insulating substances is 
smaller than is generally supposed, seeing that we have 
such a large number to select from; but that the reader 
may know what is generally used for insulating purposes 
the following list has been compiled, which includes sub- 
stances from which the different kinds of insulating 
material are made. It may be added, with reference 
to some of the substances included, that in one or two in- 
stances it has not been deemed necessary to enlarge in 
detail on every one of them. 

The arrangement of the substances under the different 
headings is made simply for convenience of reference. 

Guus.—India- rubber, gutta-percha and balata. 

Restnous Bopizs.—Colophony, shellac, Venice turpen- 
tine, copal, dammar, pitch, turpentine, amber, mastic, 
sandarac, animé and kowrie. 

VEGETABLE OILS AND THEIR PRopucrs.—Linseed, cot- 
ton-seed, castor, olive and rosin oils; oxidized oils, sulphar- 
ized oils and elastikon. 

W axxEs,—Beeswax, paraffine, ozokerite and spermaceti. 
g Minera OrLs.—Petroleum, paraffine, and liquid paraf- 

ne, 

PeTroLeum Propucrs.— Asphalt, bitumen, 
residue and redistillates of residue. 

Tars.—Coal and wood. 

Fisrous Mareriat.—silk, cotton, jute, paper, parch- 
ment, cellulose and asbestos. 

MINERAL SussTaNces.—Mica, silica and e silicates, glass, 
kaolin, chalk, magnesia, talc, plaster, lime, sulphur and 
aay aa oxides of lead and zinc, and asbestos. 

1SCELLANEOUS.—Lampblack, graphite, leatheroid, vul- 
canized fibre, liquid glass, stearine, glycerine, hard rubber, 
coal tar asphalt and celluloid. 

In the present series of articles information relating to 
the origin, general properties, etc., of the substances 
enumerated in the foregoing list will not be given, as such 
information can be obtained from encyclopedias and other 
works of reference. The writer will, therefore, confine 
himself to a discussion of matters of practical importance 
worthy of the closest attention and study of the electrical 
engineer, but not to be found in any of the books. In other 
words, he proposes that these articles shall be a narrative 
of investigation and not a mere compilation of data already 
recorded and within everybody’s reach. 


India-Rubber.—This is one of the most important insu- 
lating bodies known; in many respects it is superior to all 
others for general purposes of insulation in that—1. It has 
avery high specific resistance, 2. It can be used alone to 
insulate all classes of electric conductors. 3. It can be 
used to form useful combinations with all other good in- 
sulating material, 4. When properly used it is to a high 


maltha, 


1. Copyrighted 1801, by James B. Williams, M. D. AU rights reserved. 
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degree permanent and anhygroscopic, 5. It ‘retains its 
insulating properties at comparatively high temperatures. 
6. It does not readily soften by heat. 

All rubber consists of two distinct bodies or modifi- 
cations, both of which are identical and similar as regards 
their general properties. One of these modifications is 
hard or fibrous, and the other soft and viscous. It is this 
latter which causes freshly-cut pieces of rubber to unite 
when placed in contact with each other, and also which is 
vulcanized, or cured, by the action of sulphur. 

As stated in a previous article, the best rubber for insu- 
lating purposes is the Para (from South America). If a 
perfect biscuit ”—so called from the form of the imported 
lumps—of this rubber be examined, by dissection, it will 
be found to consist of several distinct layers, closely ad- 
hering to each other, and of different colors. The color of 
the layers varies with the position of the layers in the mass, 
and depends upon the age of the rubber and also upon the 
care taken to protect the milky juice of the trees while it 
is being coagulated to form the biscuits. 

The color of the outer and exposed layers is usually a 
dirty brown, and each succeeding layer has a lighter color 
until the inner and protected layers are reached, which 
have a milky-white color. This white rubber is the pure 
unoxidized coagulated milk of the trees, and its specific 
resistance is much higher than that of the darker colored 
and oxidized rubber of the outer layers. But if this pure- 
white rubber is left exposed to air and light it gradually 
gets darker colored (oxidized) until it has the brown color 
of the outer layers of the original lump ; and as its color 
changes its resistance diminishes. If this oxidization con- 
tinues, the rubber finally deteriorates to a brittle resinous 
mass, and it is then useless for electric insulation. 

All rubber being porous and cellular, its porosity is in- 
creased by subjecting it to the washing process, which is 
done to remove dirt and other foreign matters ; so that 
washed rubber, unless protected, will absorb oxygen and 
moisture and deteriorate faster than the unwashed. 

When used for insulating purposes, rubber should always 
be combined with a ‘‘ preservative” material which does 
not, of itself, readily oxidize, Pure paraffine wax is a good 

reservative, but unless it 1s combined with a soft resinous 
y—which acts as a cement for the rubber and paraffine, 
—it is very apt to separate from the rubber, and almost 
always does separate from it, when the vulcanized 
product is heated. Beeswax also acts as a preservative, 
when used in the same manner as paraffine., Either par- 
affine or beeswax and resin can be combined with rubber 
by first melting the wax and resin together, and then fill- 
ing the pores of the rubber with this material by means of 
heat and a vacuum; or by melting together, and then 
„Working“ this compound with the rubber on hot mixing 
rolls; or by dissolving the three ingredients in a volatile 
solvent, mixing the solutions, and then distilling the solvent. 
By employing the latter process all danger of overheating 
the materials is avoided. After the rubber and preserva- 
tive are combined the combination is ready for the incor- 
poration therewith of other ingredients, on hot mixing 
rolls. If much paraffine is used as a preservative the com- 
pound is easily softened by heat, and special precautions 
have to be taken to keep wires concentric with the com- 
pound daring vulcanization. 

Inert powders, such as chalk, etc., when combined with 
rubber do not tend to preserve it, like the waxes. Com- 
bining rubber with one or more powdered substances 
simply distributes the rubber throughout the mass; there 
is nothing present to preserve it, and as soon as it dete- 
riorates the mass gets full of cracks and becomes worthless, 

Rabber should never be used unless absolutely dry. All 
rubber, before and immediately after washing, contains 
more or less moisture; in some cases, as much as one-fourth 
of the entire weight. One cannot be 00 careful to have 
the rubber dry; and, if possible, all rubber should be kept, 
after washing, in a warm dry room, free from light and 
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dust, for seVeral months, or else be kept exposed, when in 
very thin sheets, to a current of hot dry air for several 
days, before it is used. If the rubber be free from moisture, 
not only will the dielectrics of which it forms a principal 
ingredient have a much higher insulation resistance, but 
the dielectric itself, if properly used, will be much less 
liable to subsequent deterioration than if the rubber con- 
tained but a small amount of moisture. 

Rubber can be kept pure and dry, after washing, for 
many years. The writer has used Para rubber which had 
been washed over five years previously, yet the color of the 
exposed portions of the washed sheets remained a reddish 
brown and that of the unexposed portions a clear white. 
The specific resistance of this rubber was phenomenal, 
when compared with the ordinary washed Para, its elastic- 
ity was greater, and its consistency firmer. 

If the milk of the rubber trees were imported in opaque 
bottles or other vessels instead of in the coagulated form, 
the milk could be coagulated by the manufacturer of in- 
sulated wires and cables, and any foreign matters, such as 
dirt, bits of bark, etc., could be removed by dissolving the 
dry coagulated mass and filtering it. The resulting pro- 
duct would then be pure and unoxidized, and it would 
have all the properties of the pure gum, which are far dif- 
ferent from those of the ordinary spongy, washed material. 

Para rubber loses from 10 to 20 per cent. of its weight 
by cleaning. This loss consists of moisture, dirt, stones, 
bark, etc. All of these substances being detrimental to 
insulation, it is necessary that the rubber used for insula- 
tion should be more thoroughly cleansed than that used in 
the manufacture of rubber goods. Small pieces of wood 
or stone in arubber dielectric may indirectly cause the 
loss of a costly cable. 

Vulcanizing rubber does not increase its specific resist- 
ance—under certain circumstances it may diminish it—but 
the vulcanized material will not crack, when bent, at low 
temperatures, nor soften at high temperatures, as readily 
as the unvulcanized material, 

The amount of rubber necessary to impart flexibility to 
vulcanized dielectrics depends upon the materials with 
which it is incorporated, and can be ascertained only by ex- 
periment, Most of the valcanized dielectrics now in use 
contain from 25 to 40 per cent. of rubber. But there are 
“ vulcanized” dielectrics which are tough and flexible and 
yet contain little or no rubber, 

Ozone rapidly attacks and destroys rubber. As ozone is 
always formed whenever a brush discharge occurs in air, 
all exposed rubber-covered wires in the immediate vicinity 
of a brush discharge soon become useless. This brush dis- 
charge may occur between the bare wires of two neighbor- 
ing conductors or even between two insulated conductors, 
if there are any cracks or other breaks in the dielectrics. 
An osone-producing discharge may also take place over the 
surface of hard rubber or other insulating material if such 
material has minute particles of conducting matter thickly 
scattered over, and retained upon, its surface. 

Several solvents of rubber are given in “ the books,” but 
many of these, when evaporated from the rubber solutions, 
do not leave the rubber in its original condition. Bisul- 
phide of carbon, with a small per cent. of absolute alcohol 
added (to absorb any moisture in the rubber), is the best 
and cheapest solvent to use in the manufacture of insulated 
conductors, notwithstanding its first cost, because it can 
be recovered, with practically no loss, after it has been used 
to deposit a thin layer of rubber either upon a tinned wire 
or upon a layer of insulating material insoluble in the 
solvent, A thin layer thus applied adheres much more 
firmly to whatever is beneath it than if the layer were 
formed of a thin strip wound upon the underlying material. 

Any one wishing to examine pure rubber can obtain it 
by evaporating the juice of the common milkweed which 
contains it. . 

Further items of importance concerning rubber will be 
mentioned under other headings. 
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NOTE ON LIGHTNING PROTECTORS AND NON- 
ARCING METALS. 


AMG, MH bog, 


Two of the non-arcing metals, zinc and mercury, present 
a very curious phenomenon when combined. On investiga- 
tion of the conductivity of either metal at different 
temperatures it will be found that both zinc and mercury 
follow Matthiessen’s formula, c = 100—0.37647 t + 
0.0008340 7˙ + etc. Several years ago while carrying on 
some experiments under Prof. Helmholtz, in Berlin, he 
proposed to me during a lull in other work, that I should 
investigate the resistance of zinc and mercury combined in 
different proportions. This experiment I undertook. 

To obtain pure zinc I distilled commercial zinc, and, 
after treating it with special chemical processes I tested 
the same by spectroscopic analysis, using one of Rowland’s 
ruled glasses which give lines whose wave lengths were 
measured and from which the purity of the zinc was 
undeniably demonstrated. 

When the question of pure mercury came up, I found 
that even after distilling and treating by chemicals, I still 
did not have pure mercury. After consulting various 
authorities, I asked Prof. Helmholtz and he suggested the 
following method, which I shall briefly describes After 
obtaining the finest mercury by distillation and removing, 


Pure Mercury. 
Distilled Mercurs, 


METHOD OF OBTAINING PURE MERCURY. 


as far as possible, all foreign metals, I placed it in a glass 


jar as shown in the accompanying diagram. I then poured 
concentrated nitric acid on top of the same. Then takin 
a small glass cup I placed it on top of the mercury and 


allowed it to float. Then I placed the platinum wire 
which made the positive () pole of my battery, consist- 
ing of some four Bunsen cells in multiple, in the mercury 
beneath the acid, having the wire leading thereto care- 
fully insulated from the acid by a glass tube. The 
negative pole was placed in the small cup, which was en- 
tirely covered with acid. In this way in about one week’s 
precipitation I procured one-eighth pound of mercury, which 
was ample for my purpose. 
Having obtained the mercury and zinc, I made my 
amalgams, and found that in every case they decreased in 
resistance, which is exactly opposite to what one would be 
inclined to expect. Mr. Wurts in his recent Institute 
paper says he found that the paste made from zinc and 
mercury was an arcing metal, while pure zinc and mercury 
were non-arcing. It appears to me, then, that Mr. Wurts’ 
theory of the action of non-arcing metals, viz., that a vapor 
of high resistance is momentarily projected between the 
poles, breaking the arc, is correct. The resistance of zinc 
and mercury both increase with the temperature, and at 
the high temperature of an electric arc must be very high, 
but if the amalgam decreases with high temperatures then 
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it follows very closely that this paste would be non-arcing. 
This agrees with Mr. Wurts’ results. 

Press of other work compelled me to abandon the investi- 
gation, and I had not recalled it till I heard of Mr. Wurts’ 
exhaustive and able a The subject is very interesting 
and instructive, and I hope he will pursue his investigations 
further, particularly studying the arc in a vacuum. 


ARC LIGHT WIRING. 


Mr. W. B. Romme’s comments’ on my article? on are 
light wiring may mislead parties who are not very well 
versed in the electric lighting business. Persons conver- 
sant with the business will see at once the point at issue, 
and if they have not thought over the system previous to 
seeing my article, will understand that it is good under the 
circumstances which L mentioned. 

In the average town the commercial lamps are very 
nearly all on one street and short streets off from it. The 
municipal lamps are, as a rule, two blocks apart. Mr. 
Rommel seems to think that the main street cannot be 
without the city wire for a time to make a loop and come 
back two or three blocks below or above. He speaks of 
putting one side of the street circuit on one street and the 
other side on another, or down one street and up another. 
Such a town would have to be made up of two long streets 
with short ones intersecting and in this long and narrow 
town the three · wire system of arc wiring is at its best as it 
is cheaper to loop down to the lamps on the second street 
at every block than it is to build another pole line. If the 
town is deeper than three streets the looping has got to be 
done anyhow. 

Mr. Rommel speaks of the arc lamps that he has installed 
running the full current through the magnet coils after 
the lamp is cut out and this current passing through the 
magnet coils interfering with the adjustment of the lamp, 
etc. Will Mr. Rommel please give us the name of the arc 
lamp that he speaks of? 

Mr. C. G. Young in his article? puts the matter in the 

roper light to lead a person into the pros and cons. 
When I wrote the article I had in mind small stations of 
from 50 to 80 arc lamps. Stations from which a large 
number of street lamps are worked have no particular use 
for this system on their street light circuits at any rate. 
To get the economy down directly to dollars and cents, as 
Mr. Young speaks of, was not the point I had in view 
either. 

In the installation of a plant for public lighting one of 
the very prominent questions that suggest itself is, How 
can we avoid having the commercial lamps out?” To get 
good prices, good service must be rendered. A commercial 
arc circuit that is out oftener than once a year is not a 
success ; once in five years I consider bad if it be out for 
any length of time. It is understood here that what is 
meant by being out is not to have the light when it is 
customary. 

Another question is, can a street circuit for street light- 
ing be as proof against being open“ as a commercial, or, 
better, an inside, commercial circuit? This question, I 
think, is very easily answered in the negative. An inside 
commercial circuit put up by the right man will never get 
“open” we may say, but of the outside circuit, suspended 
in various ways, full of loops running to lamps in centre of 
streets and to all kinds of fixtures, the wires are liable to 
get broken or worked loose. A plant could not be installed 
for me and have the inside commercial lamps on circuits 


1. Tax ELECTRICAL Encinser, March 30. 
2. Tas EvgzoreicaL ENGINEER, March 16. 
3. TuE ELECTRICAL ENGINEER, March 30. 
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with street lamps, as street lamps are now installed. Again, 
when the street lamps are in circuit with the commercials, 
if they be of equal number and equally proof against open 
circuits, the commercials have double the chance of being 
out from open circuit. There are a great many towns 
where they have from 50 to 80 arc lamps very nearly 
equally divided between municipal and commercial or 
inside and outside lamps. For good service at times 
during the year the inside lamps have to be started as early 
as 3.30 and 4 p. m.; 5.30 would be early enough for the 
street lights at the time mentioned above. Some towns 
use their street lights until 12 and 1 a. m. only. Twenty- 
five or forty arc lamps worked for 14 hour is quite an item, 
and with the people that have no street lights after 1 a. m., 
the run from 3.30 p. m. until 1 a. m. is too long for single 
lamps with ys carbons, which it is economy to use. 

From 10 years’ experience in connection with both large 
and small stations, I conclude that if there are to be worked 
50 or up to 80 arc lamps about equally divided between 
outside and inside lamps, I should want the inside lamps 
on a separate circuit. If there are to be two circuits it is 
evident that it is cheaper to put commercials on one side, 
street lights on the other and at the last commercial or the 
last street lamp connect on a third wire and run the same 
to the station. 

It may seem a little obscure to some what I mean by the 
outside and inside lamps being on separate circuits when in 
fact they are both on one circuit. The point is here: 
With the three wires at one’s service, if the arc circuit goes 
out from outside trouble the person in attendanee can 
close the inside lamp loop through the third wire and 
if the trouble is on the other leg, his commercials will come 
up at once. 


THE ENERGY CONSUMED IN ARC LAMPS UNDER 
VARIOUS CONDITIONS. 


In regard to the discussions in TRR ELROrRICOAL Enar- 
NEER, on “Economy in Arc Light Wiring,” and referring 
especially to Mr. Rommel’s article in the issue of March 30, 
I give below the results of some experiments I made on 
two well-known arc single-carbon rack lamps, one a 10- 
ampere 2,000 c. p. lamp and the other a 4-ampere 800 c. p. 
lamp. The readings for voltage were taken across the 
binding posts and the average of a number of readings 
taken is given. The current readings were taken in the 
usual way by ammeter; the instruments used were the well- 
known Weston ammeter and voltmeter. 

The object of these experiments was to determine three 
things, namely : 

First, energy in watts required to run the lamp under 
normal conditions, 

Second, energy in watts consumed or wasted in lamp 
after carbons were consumed and dropped together and so 
cut out or burnt out, the current going through lamp, coils, 
and carbon stumps. 

Third, energy in watts consumed in lamp after being 
cut out by the ordinary automatic cut-out, consisting of 
two small magnets in circuit, one of very fine wire in 
shunt and one of coarse wire in the main circuit; when the 
lamp is cut out, all the current flows through the small 
coarse wire magnet and armature which short-circuits the 
lamp between the two binding posts, with no current in the 
carbons, main line spools or shunts. 

The following were obtained on the 10-ampere lamp: 


ExrERIMENT No. 1.—10-AMPERE Lamp. 


First Case—Burning 48 volts and 10 amperes. 480 
watts consumed. 
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Second Case.—Loss in watts, or drop of potential in 
lamp with carbons together, current going through car- 
bon stumps, spools, etc. Drop of k. M. F., 4 volts ; cur- 
rent 10 amperea, thus, 40 watts consumed or lost in heat- 
ing carbons, spools, etc. 

Third Case.—Energy lost in watts through heating of 
cut-out coil. Drop, 2 (volts) X 10 amperes = 20 watts. 


EXPERIMENT No. 2.—4-AMPERE LAMP, 


First Case.—k. M. F., 52 volts; current, 4 amperes. 
52 X 4 = 208 watts consumed in running lamp. 

Second Cases—E. m. F., 4 volts; current, 4 amperes. 
4 X 4 = 16 watts lost in heating carbon stumps, spools, etc. 

Third Case.—x. M. F., 1 volt; current = 4 amperes. 
1 X 4 = 4 watts lost in cut-out. 

I think the most economical method of wiring arc lamps, 
especially in large cities where subway rentals are very 
high, is to run both the commercial and city lights on the 
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THE PILKINGTON-WHITE METER. 
BY 


Hutt M.. Ofhevn glare 


CoNFUCIUS sald Many centuries ago, Man believes in 
his heart only what he sees with his eye.” Human nature 
has not changed—customers want to “see the wheels go 
round“ and to gratify this laudable desire has been the 
ambition of Mr. R. S. White and myself. The accompany- 
ing illustration of size No.1, 5 amperes, will enable 
the reader to see how we have done it. 

It will be observed that we have employed the simplest 
and best known elements in use. Every one knows what 
a gravity ammeter with the minimum of iron can do and mile 
lions of clocks in daily use bear their own testimony. A re- 
liable mechanical connection between these elements, free 


Fics. 1 AND 2.—FRONT AND SIDE VIEW OF MECHANISM OF THE PILKINGTON-WHITE METER. 


same circuit and by having a good lamp, that is, one hav- 
ing the ordinary cut-out and a special cut-out, such as is 
described below—there would be no trouble with the ser- 
vice. Let us assume that the city lamps are all-night 
lamps and the commercial are 7-hour lamps. Start both at 
the same time, trim the commercial lamps so that they will 
run the time required and will drop out, that is, the car- 
bons will drop together and close the circuit through the 
lamp. Have a small pin fixed on the carbon rod in the 
lamp case; this pin when the rod drops, say 4 to 8 inch, 
will trip a lever which will short-circuit the lamp across 
the terminals and so directly cut the lamp out of circuit. 

If this method were used, I believe there would be a 
saving of from 30 to 40 watts on each 10-ampere lamp so 
equipped. Another method, but not as good as the one 
just described would be to have the pin move the ordinary 
cut-out lever till it makes contact with the magnet and 
coarse wire coil; in this case the current would only flow 
through the coarse magnet in cut-out and so short-circuit 
the lamp in the usual way. 


as possible from complication, was our aim—we worked it 
down to one moving part and stopped for obvious reasons. 

Flg. 1 is a front view of the mechanism and Fig. 2 a 
side view, while Figs. 3 and 4 show the meter as it actually 
appears. A 40-day clock in dust-proof case drives by 
gear d and pinion p, the disc £ which carries curved pins aud 
D which disc is mounted on a phosphor bronze shaft centered 
at Mand m' Fig. 2. At B is an ammeter solenoid; swing- 
ing from centres a is its light soft iron core carrying at c 
a fixed bracket at the outer end of which is freely pivoted 
a light lever. This lever is forked at the upper end toem- 
brace the steady pin K, and has a pawls engaging the 
ratchet wheel 1 of a dial train, The action is as follows: 

The movement is wound by removable crank key u and 
for 40 days turns disc £ around at the rate of five turns an 
hour. 

In this disc is set a pin for each half ampere of the 
meter’s capacity ; making in this case ten pins. These are 
of various lengths corresponding to the calibration of the 
instrument. 


— ä — — — — 
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r- When, say, half an ampere is passing on the coil B, the 
ammeter moves and carries the lever to a position where it 
will be struck by the first pin p, Fig. 2, once in every 
revolution of disc x. 


Fia. 8.—THE PILKINGTON- WHITE METER. 


For every additional half ampere the arm will move 
over further and another pin will eome into action, until at 
five amperes the full number come into play. 

It will be readily seen that the lever by being pivoted 
on bracket c and guided at centre x forms an integral part 
of the ammeter core, at the same time possessing its own 
plane of rotation at right angles to the latter. Therefore 
when the pin p moving to the left carries the lower end of 
the lever in the same direction, the upper end, by pawl J, 
advances the ratched wheel 1 a distance of one tooth, then 
D releases the lever and it drops by gravity into position to 
engage the next pin. Thus at five amperes the lever will 
transmit to the wheel ten impulses per revolution of disc 
or 50 per hour. This wheel has 100 teeth and is geared 
even with the unit’s dial, so 50 impulses mean half a revo- 
lation of unit’s dial or five ampere hours. The lever being 
retained only a few seconds by each pin, is always ready to 
take up a new position as the load is varied. Supposing 
the load to drop to one ampere, the ammeter falls back, 


Fic. 4.— THE PILKINGTON-WHITE METER. 


and two pins only will engage the lever, recording thereby 
10 teeth in an hour, or one ampere per hour. 

This meter is suited to any circuits, introduces no drop, 
requires no electrical power to run it, and is not affected 
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by short-circuits. The case is iron, insuring freedom from 
outside influence, and the current may be reversed, as it 
frequently is in practice, without affecting the reading. 
The different capacities all go in the same-sized case, a 
very desirable feature where numbers of them are handled. 
This meter has been patented in the United States, 
Canada, Great Britain, Gennany, France and Belgium. 


RULES FOR TESTING TELEGRAPH LINES. 


BY 


In a telegraph company a great desideratum has always 
been a system of electrical testing that was adapted to the 
capacity of managers and chief operators having direct 
charge of the circuits, Heretofore tests have been usually 


e 


Fie. 1.—TANGENT GALVANOMETER. 


made by the Morse relay and key, and a galvanometer only 
called in use in a desultory way. 

The following system that is at once practical and service- 
able has been adopted by the Postal Telegraph-Cable Com- 
pany at all of its principal testing stations, and so expert 
are the various chief operators becoming in handling the 
simple apparatus that a vast saving in time and expense 
has resulted in the repairs of breaks and crosses in the 
main lines by the location of these troubles through electrical 
tests; as a repairman is sent directly to the spot. Whereas 
heretofore a trouble was located between two stations and 
two repairman, one from each station, were sent to meet 
each other. 

A combined Wheatstone bridge and galvanometer, Fig. 2, 
is used for the location of crosses and grounds where accu- 
rate measurements are necessary. Once each month during 
a very dry day each station supplied with this instrament 
makes a careful loop test of all the main line wires within 
its jurisdiction and forwards the results to the electrician’s 
office at New York. This is to enable the electrician to 
notice any undue deterioration of the wires, 

For insulation and battery tests the tangent galvanometer, 
Fig. 1, is used, according to rules given below. By the aid 
of this instrament the chief operator goes rapidly over 
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his wires every morning and notes the deflection upon the 
galvanometer of 100 volts due to the leakage between the 
testing station and the farthest limit of its jurisdiction. 
Referring to the table of degrees the ohms are directly 
obtained. Should the wire not measure up to its usual 
resistance, according to the state of the weather then pre- 
vailing, the chief operator has the wire opened at the various 
intermediate offices (if any) and notes the deflections 
respectively, thereby ascertaining between which two the 
l ge exists. Itis needless to say that compared with 
this method the old-style relay and key system is very 
inefficient and crude. 

The main batteries are also tested by the tangent galvano- 
meter for internal resistance, which is a good indication of 
their condition. A special rheostat for use in shunting the 
tangent galvanometer and for using in the circuit when 
measuring the internal resistance of the batteries, has the 
following coils in ohms: 1, 2, 3, 4, 10, 20, 30, 40, 100, 200, 


Fic. 2.—WHEATSTONE BRIDGE AND GALVANOMETER. 


300, 400, 1000, infinity ; correct within one-half of one 
per cent., and the wire coarse enough to carry any battery 
currents without unduly heating. Should any insulation 
teste be required on the lines, more exact than can be made 
with the tangent galvanometer, the Wheatstone bridge is 
resorted to and the sides multiplied 10 to 100 or 10 to 1,000 
in the usual way. More delicate tests of underground or 
submarine cables are made by more appropriate apparatus 
furnished by the electrician’s office. 


RULES FOR MEASURING INSULATION FOR SUPERINTENDENTS AND 
MANAGERS. 


The use of the tangent galvanometer for insulation tests of line 
wires may be facilitated by observing these rules in connection 
with a table of degrees furnished herewith. 


Taking the Constant. 
If a battery station, use 100 cells of Callaud battery. (Where 


peg are in use, the positive and negative potential nearest to 
100 volts may be employed, care being taken to keep them as 
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nearly equal as possible.) Connect the battery to the tangent 
galvanometer through 10,000 ohms and place a resistance as a 
shunt across the terminal of the 5 using the 200-ohm 
coil, so that part of the current flows through the galvanometer 
and part through the shunt. Set the galvanometer away from 
all working electromagnets, with the pointer at zero, and adjust 
the resistance in the shunt until the pointer is opposite 45 degrees 
(on the degree scale, not on the tangent scale.) Then remove the 
10,000 ohms, ground one pole of the battery and connect the line 
through the galvanometer to the other pole of the battery, leaving 
the shunt undisturbed. Note the deflection obtained, say, 24 de- 
grees Reverse the battery and again note the deflection, say, 32 

egrees. Take the tangent number 35.5 opposite 32 in the table 
and add thereto the tangent number 25.5 opposite 24 degrees, and 
divide this sum, 61, by 2. Look in the tangent column for the 
nearest number to 30.5, the quotient obtained. The number 30, 
being the nearest number so found, will stand opposite the resist- 
ance, 18,807 ohms, which is sufficiently exact for purposes of in- 
sulation measurements. When the deflections obtained from 
poe and negative poles are equal, the resistance will be found 

irectly opposite the degree in the table. 


POSTAL TELEGRAPH CABLE COMPANY—TABLE For INSULATION 


MEASUREMENTS. 
Deflection. Deflection 
Insulation Insulation 
ohms. ohms. 
Degrees. | Tangents. Degrees. | Tangents. 
1 1 572000 44 55 10855 
1.5 1.5 480000 45 57 10000 
2 2 286000 46 59 9657 
2.5 2.5 229000 47 61 9825 
8 3 190800 48 63 9004 
3.5 8.5 167000 49 65 8608 
4 4 143000 50 67 8801 
4.5 4.5 128000 61 70 8098 
& 5 114800 52 73 7818 
6 6 95144 53 75 7587 
7 7 81448 84 78 7265 
8 8 71154 55 81 7002 
9 9 68188 56 84 6745 
10 10 56713 57 88 6494 
11 11 51446 58 91 6250 
12 12 47046 59 95 6008 
18 18 48315 60 99 5774 
14 14 40108 61 108 5548 
15 15.5 1 62 107 5317 
16 16.5 84874 63 112 5095 
17 18 82700 64 117 4877 
18 19 90777 65 122 4668 
19 20 29042 66 128 4452 
20 21 27445 67 134 4245 
21 22 28051 68 141 4040 
22 28.5 24751 69 149 3889 
28 24.5 28559 70 157 8639 
24 25 5 60 71 166 3448 
25 26.5 21445 72 176 8249 
26 28 20508 78 187 3057 
27 29 19626 74 199 2867 
28 30 18807 75 218 2679 
29 81.5 18040 76 229 2493 
30 33 17821 77 247 2309 
31 84 16643 78 260 2126 
82 85.5 16008 79 294 1944 
38 87 15899 80 826 1763 
34 88.5 14826 81 860 1584 
35 40 14281 82 406 1405 
36 41.5 13764 83 405 1228 
37 48 18270 8⁴ 548 1051 
38 44 12799 85 658 875 
39 46 12349 86 817 609 
40 48 11918 87 1000 524 
41 49 11504 88 1686 349 
43 51 11106 89 8278 175 
43 58 10724 


Should the insulation be so high as to produce less than one de- 
deflection, remove the shunt and read the degrees of deflec- 
tion without it and multiply the corresponding ohms in the table 
by the multiplying power of the shunt, which can be found as fol- 
lows: Measure the resistance of shunt and add it to the resistance 
of galvanometer, and divide this sum by the resistance of the 
shunt. For example, calling vanometer 200 and shunt 80 
ohms, then their sum, 280, divided by the shunt, 80, gives 3.5 as 
the multiplying power of the shunt of the particular coil in use. 
If a wire tested without the shunt, as above, gives a reading of 28 
degrees on both poles, then 18,807 ohms, multiplied by 3.5. or 
65,824 ohms, is the required resistance. A change of battery cells, 
or shunt resistance, will require a new calculation to obtain the 
power of the shunt. 

Example of a test by station a to obtain the insulation resist- 
ance of a wire from a to B, 20 miles, and from B to O, 20 miles, 
total distance 40 miles. 

With c open, a records a deflection of 20 degrees; with B open, 
a deflection of 10 degrees; then the insulation from A to B is 
56,713 ohms, from a to O is 27,445 ohms. To calculate the insula- 
tion between B and o, note the tangents of the two deflections, thus: 
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20 degrees = 21 

10 degrees = 10 
and opposite 11 dopto (the difference between 10 and 21) we find 
51,466 ohms. To obtain the insulation per mile, multiply the total 
insulation by the number of miles; thus total insulation from A 
to B, 20 miles, equals 56,718 ohms, making an average mileage of 
1.184 megohm. 

The conductivity measurements are made by placing the 200- 
ohm coil of the galvanometer in the bridge. Care must be taken 
not to use a large battery through a small resistance in the bridge, 
hence when the unknown resistance is between 1 and 100 ohms, 
the a and B sides of bridge should be 10 ohms and not over two 
cells of Callaud battery. Between 100 and 1,000, a and B 100 ohms; 
not over 20 cells. Over 1;000 ohms a and B 1,000 ohms; not 
over 100 cells. The battery key only to be depressed long enough 
to secure a steady balance of needle at zero. 

All Jine wires which have been designated should be regularly 
measured for insulation and conductivity once a month and the 
results forwarded, on blanks supplied for the purpose, to the elec- 
trician’s office. 

Battery Tests. 


All main batteries should be tested at the switch every morn- 
ing, to see that they are in order. Use the coil marked 0 
and introduce resistance until the deflection on the tangent scale 
of the galvanometer is reduced one-half, viz., if needle points to 
20 degrees bring it down to 10 degrees by inserting resistance. 
This resistance will be equal to the internal resistance of the bat- 
tery. No office must be without a hydrometer and batteries 
must not be diluted with water below 15 degrees nor allowed to 
exceed 35 degrees. Oil should be used to prevent evaporation; 
the stands kept scrupulously clean and dry; the connections all 
firmly screwed up and the best gutta-percha wires used upon the 
coppers to prevent a short-circuit within the cell. It should be 
borne in mind that the battery is the most important part of the 
circuit and needs the very best attention. 

. F. W. Jones, Electrician. 


THE RAPID CALCULATION OF MAGNETO-MOTIVE FORCES. 


THE mode of calculation adopted up to the present for the 
determination of the magneto-motive forces necessary to main- 
tain a given magnetic flow in a circuit is generally somewhat 
complicated and laborious, for it takes into account permeabili- 
ties, magnetic resistances and magnetizing forces in C. d. 8. units, 
whereas what we want to know practically is the magneto-motive 
force in ampere turns. M. Steinmetz’s recent study of the law of 
hysteresis, writes M. Hospitalier in L'Industrie Electrique, has 
suggested to us the idea of simplifying these calculations by draw- 
ing up a table of the magnetizing forces necessary to produce a 

iven induction in a magnetic circuit, the nature of which is 
own (air, soft iron, cast iron, etc.). This table gives the values 
of the magnetizing forces in ampere turns per centimetre, so that 
in order to determine in ampere turns the magneto-motive force, 
F, necessary to produce a given induction B, in a circuit of given 
length, J (in centimetres), all we have to do is to multiply the 
value of the aati cr this force, K, indicated in the subjoined 

n 


table by the le of the circuit, J, in centimetres. 
F = K I. 
TABLE OF MAGNETIZING FORCES AS A FUNCTION OF THE 
INDUCTION. 
Magnetizing force x. 
Induction. Sarre 
In ampere turns per centiinetre. 
B Air. Cast Iron. Soft Iron. 

2.000 1,600 nee 

3,000 2,400 1 jaa 
4,000 8,200 4 8 
5,000 4.000 8 1.6 
6 000 4.800 17.2 1.95 
7,000 5,600 33.6 2.3 
8.000 6,400 64.0 2.7 
9,000 7.200 101.6 3.2 
10,000 8,000 150.4 4.0 
11,000 233.6 5.2 
12.000 15 6.8 
13,000 9.6 
14,000 13 6 
15,000 22.8 
16.000 41.6 
17,000 84.0 
18,000 160.0 
20,000 0 


Example.— We will take a dynamo, the air gap of which through- 
- out its length is 2 centimetres thick (B x 3,000), the cast-iron 
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inductors are 50 centimetres lon (B = 8,000); and the soft iron 
armature is 40 centimetres long (B = 15,000); we have to deter- 
mine the total magneto-motive force. We have: 


For the air gap . - 8000 2,400 2 4800 ampere turns. 

For the field magnets........ 8,000 64 50 8,200 ee 

For the armatur 15,000 28 40 912 s 
Total 2 . 6.912 


The magnetic constants determined by Dr. J. Hopkinson, when 
presented under this new form, gi ve at once the numerical values of 
the magneto-motive forces necessary to overcome the individual 
magnetic resistances of each part of the circuit, and also show 
those upon which which we can act most effectively to modify the 
properties of the apparatus in view of a given result. 

e think it will be of service to constructors of dynamos, 
motors, and transformers, to publish the above table, which 
will facilitate their calculations, as well as the sketching out 
of ue characteristics as a function of the ampere turns of ex- 
citation. 


THE COMPARISON OF VERY HIGH RESISTANCES. 


MAJOR CARDEW has recently introduced the following method 
of comparing very high resistances, such as millions of megohms. 
Referring to the annexed diagram, a is a battery giving some 100 
or 200 volts, B and o are two very high resistances. 5 
of the electrometer are connected up as shown, the needle 3 
connected to the poins between B and c. If B is to be m ; 
o is altered until the needle comes to zero, It is then clear that 
the fall of potential over B is equal to that over o, so their resist- 


COMPARING VERY HIGH RESISTANCES. 


ual. This method will show when two resistances 
owever high they may be, prov ae they are low in 
i the electrometer itself. 


ances are 
are equal, 
comparison with the leakage resistance o 


MILITARY TELEPHONY. 


DURING the monster military manceuvres which took place last 
autumn, in the east of France, the telephone was, by order of the 
Minister of War, made extensive use of. Batteries being inad- 
missible, magnetic telephones were alone employed; the receiver 
being fastened to the képi, while the transmitter was held in the 
hand. A combined receiver and transmitter (50 mm. diameter, 
400 grammes weight) was also tried. A naked .6mm. bimetallic 
wire was used with an earth return. A good earth was made by 
sticking a bayonet well into the ground. Mounted soldiers con- 
nected the earth wire to their horses’ bridles, the current going to 
earth through the horses’ hoofs. Two men formed a telephone 
detachment. One carried the telephones and a rolling drum 
weighing 27 kilogrammes and wound with 1,000 metres of con- 
ductor; the other hada light bamboo stick, with a hook at the 
end and another drum of wire. Thetwo men could thus lay 2 
kilometres of line. The man with the telephones walked rapidly 
along unrolling his wire and his comrade followed and placed it 
as far as possible out of harm’s way on branches, ee walls 
and along trenches. In one experiment a 23-kilometre line, with 
10 intermediate posts, was laid down in five hours, speech was 
perfect, and the whole was taken up again in an hour. Earth 
contacts seemed to have but little influence. During the sham 
fight of September 7, a 12-kilometer line worked without a 
moment's interruption, although an entire cavalry division passed 
over it. The cost of the system need not be an obstacle, 10 kilo- 
metres of line, 10 drums, 3 telephones, and 5 bamboo rods only 
costing 185 francs. 
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It is often through failures that men learn how to succeed— 
Chauncey Smith. 


RAPID TRANSIT IN BOSTON AND NEW YORK. 


T question of rapid transit in Boston is discussed very 

exhaustively in the report that has been made by the 
special commission appointed for the purpose. The diffi- 
culties in Boston, from the growth of population and the 
increase in travel, appear to be the same as they are in 
New York. Ten years ago, the steam railroads carried in 
and out 25,000,000 passengers per annum. In the year 
ended June 30, 1891, that class of travel had swollen to 
51,000,000. In 1871, the street railways within the 10- 
mile circle carried 34,000,000 passengers; in 1881, the 
number was 68,000,000, and in 1891, it was 136,000,000. 
Evidently the travel doubles every decade, and the facilities 
for travel fail to keep pace with the needs of the city. 

In order to supplement the great electric system of the 
West End Company, the Commission proposes an elevated 
road, reporting many objections to such an underground 
system as ‘the Greathead tunnel ; and it also recommends 
for the benefit of commuter or suburban travel great union 
depots on the north and south sides of the city. Both plans 
are directed to the purpose of making cross-town travel 
cheap and speedy. It is suggested by the Commission 
that the motive power for their elevated road would nat- 
urally be electricity. 

Boston now has its report, and we shall be interested to 
see what becomes of it. We tooin New York have a Com- 
mission and a report, but it is hard to see that we are get- 
ting along any further. To borrow Thomas Carlyle’s 
phrase, we are merely “ marking time“, in face of one of 
the greatest emergencies of city life and growth. Not 
only is travel up and down town intolerably slow, except 
by infrequent, crowded expresses, but travel across town 
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above 59th street can hardly be said to exist. All the way 
from that street up to 125th, there are practically no 
means of communication by street railways between the great 
populations of the east and west sides. Yet it would be 
easy enough to equip electric roads for the purpose, and it 
would be equally easy to equip up and down electric roads 
for rapid “rapid transit.” Meanwhile, the starting of the 
cable road on Broadway will be but a slight mitigation of 
the evils now endured. That is no fault of the cable, for 
the same is true of the excellent electric service in Boston, 
and will be true of any surface methods. Swift city travel can 
only be had by elevated, depressed, or underground roads. 
Accelerated travel might be had on surface roads, by 
barring miscellaneous wheeled traffic and by providing 
bridges or sunken crossings for foot passengers. If that 
were done, electric cars could at once be speeded up to 15 
and 20 miles an hour on ordinary surface street railway 
tracks, with an immense gain in the convenience of trav- 
elers; but no city appears willing to make any such 
arrangement or concession as that. ‘Speedways” are not 
in fashion. 


THE GAS EXHIBIT AT THE WORLD'S FAIR. 

WE note that our gas friends have been and still are not 
a little excited over the fact that gas has been slighted as 
an exhibit for the World’s Fair at Chicago. This is a 
pity, and we can only say that for ourselves we should be 
glad to see a fine gas display made. Electric lighting has 
nothing to lose by the contrast, and even if it had, that is 
no reason why gas should be overlooked. But we must 
say that some of the gentlemen most prominently connected 
with the agitation to have gas represented are greatly 
misinformed on the subject. For example, we find Mr. A. 
C. Humphreys, of Philadelphia, writing to Director Gen- 
eral Davis as follows: 


The gas industry upon the initiative of the World’s Fair 
authorities received no recognition from those authorities. A 
rjval industry, that of electric lighting, not only received recog- 
nition, but was assigned a most favorable position for its special 
exhibition building ; and arrangements were made to pay for this 
building from the funds of the World’s Fair organization. This 
building is designed to be T and ornamental and covers a 
ground space of 343 feet by 690. 


Now this statement may be well meant, but it is never- 
theless all awry. The building in question is not intended 
for, nor will it be devoted to, electric lighting. Its name 
is “ Electricity Building.” There will be very little elec- 
tric light apparatus in it. Probably not one-quarter of the 
space will be occupied by electric light specialties. Most 
of the space will be occupied by the telegraph, the tele- 
phone, the electric motor, the electric railway, electric 
bells, clocks, annunciators, burglar alarms, district messen- 
ger calls, fire alarms, medical appliances, torpedos, electric 
mines, batteries, switches, electrical instruments of endless 
variety, electrical books, electric relics, insulators, wires, 
cables, subways, cells, interior conduits, cigar lighters, 
electric filters and a multitude of other things. We think 
that in providing for this new and vast industry, now 
growing at such a tremendous rate, the Fair management 
did very wisely. The electric light is but a small part of 
the electrical field, and will come in for its share of the 
building, but no more. The management may use the 
light for general illumination purposes, but that is not the 
point in question, any more than their use of electric power 


April 13, 1893. ] 


during the work of construction. Our sympathies are with 
the gas interests in their desire for a good exhibit, but it 
really is a pity they are not better informed. 


* TAPPING UNDERGROUND MAINS FOR HOUSE 
SERVICES. 


Tue intelligent observer, watching the developments and 
changes which have gone on for some time, both in the 


construction of apparatus and in the operation of central 


stations, cannot fail to have noticed the fact that in a large 
measure the day of the so-called “system” has passed. 
To put it another way, the art has arrived at such a state 
that numbers of independent workers and thinkers have be- 
gun to stamp individuality on their work, which though in 
many instances, it is true, built upon that of an original 
“system,” nevertheless embodies modifications of distinct 
value. As a result we notice many differentiations in local 
practices. Anexampleis brought out in the description, by 
Mr. Israel, of the method employed by the Edison Com- 
pany in Philadelphia, in putting in house services from the 
street mains. Mr. Kortheuer had shown, in a previous 
issue, how the New York Edison Company effects the same 
object by means of solid iron tubing resembling in its 
general nature the tubing employed in the mains; but Mr. 
Israel points out that many advantages can be gained by 
the employment of conductors in lead tubes so that they 
can be bent to conform to irregular passages necessary to 
reach from the main to the house, thus avoiding all joints, 
elbows, couplings, etc. An interchange of methods and 
experiences as here outlined would, we are sure, often pre- 
vent needless variations from standard practice and yet 
add much to the stock of information valuable to central 
station men. Our columns are always open for any such com- 
munications. | 


THE MARVELS OF THE TROLLEY. 


HERR is one of the choicest efforts of the prize imbecile 
who edits plate-matter supplied to the evening papers in 
the suburban cities: 


DANGERS OF THE TROLLEY SYSTEM. 


Newark, N. J. April 4.—A furniture truck, drawn by three horses, which 
became frightened at an electric car on Central avenue, ran away, aud dashed 
madly down the avenue. They ran into one of the poles that support the trolley 
wire, snapping it like a pipestem, and at the same time knocking a woman 
down. She was rescued in time to save her from the electric current, which ran 
along the ground for two biocks. 


The careful reader will observe that it was the furniture 
truck that “ran away; the horses, being more sensible, 
were merely “frightened” as they well might be, at the 
action of the vehicle. The prompt action of the unknown 
rescuer who dragged the woman from the path of the ap- 
proaching electric current, which inundated, and doubtless 
completely submerged, the pavement “for two blocks,” 
cannot be too highly commended. It was obviously one 
of those cases in which presence of mind was even more 
important than absence of body. 


The Loss in Are Lamps. = 

In his admirable paper read at Montreal, last year, Mr. 
James I. Ayer pointed out, among other things, the great 
necessity of maintaining accurate current regulation on arc 
light circuits, and showed how the variation of only a frac- 
tion of an ampere might lead to serious loss in the con- 
sumption of fuel, etc. But there is another source of loss 
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frequently encountered in the operation of arc lamps, 
depending upon their construction and the nature of the 
cut-outs with which they are provided. This is shown by 
Mr. Widmayer in tests on both ten and four ampere lamps. 
With the former, the energy consumed in the lamps when 
the carbons have dropped together and the current thus 
passes through carbon stumps, spools, etc., may reach 
nearly ten per cent. of the total energy consumed by the 
lamp when in full operation; whereas, when completely 
cut out by the automatic cut-out, the loss may be reduced 
one-half. In the four-ampere lamp the loss is not quite so 
large, but still is sufficient to warrant attention to this 
detail. Attention to apparently small losses of this nature 
may lead to economies little dreamed of. 


Electricity from Gas. 

Ir may be shown by a very simple calculation that the 
cost by candle power of light as developed by the burning 
of gas directly in gas burners, compared with the cost per 
candle power developed in the incandescent lamp from a 
generator driven by a gas engine is considerably in favor 
of the latter, and when this comparison is made to apply to 
the arc light, the economy of the gas engine is self-evident. 
This fact has already been recognized to some extent by 
gas companies operating electric light lamps; not a few of 
them drive their dynamos by gas engines. A recent 
development in the combination of dynamos with gas 
engines for domestic purposes is, therefore, worthy of note, 
and the description which we give of such a combination, 
on another page, well shows how the general adoption of 
the multipolar dynamo makes it possible to apply the gas 
engine direct to the armature shaft without intermediate 
gearing of any sort. 


New Electrical Apparatus. 

A DISTINGUISHED legal writer has observed that in- 
stractors of youth should strive “to suppress, with an equal 
hand, the ebullitions of stupidity, and the coruscations of 
true genius.” It is nevertheless, not easy to say what 
should be done in some instances, with the ebullitions—or, 
if you please, the coruscations—of the secular press, when 
dealing with technical subjects. A transatlantic weekly 
newspaper in chronicling the various misdeeds of one 
Mason, who professed among other things, to have found 
out how to manufacture aluminum at two shillings per 
pound by a new electrical process, says that he was con- 
victed of having obtained in furtherance of his project 
under false pretences, “a carsaw voltmeter and a gravity 
animator” from one firm, and “three animators” from 
another, not to mention divers other equally curious instru- 
ments. Meanwhile the “ process ” remains a deep mystery. 


Wire Determination in Multiple Arc Distribution. 

Tux nature of the work involved in most systems of dis- 
tribution at constant potential is rarely such that a specific 
rule can be laid down for designing the plant so as to 
obtain the greatest economy in wiring, and the judgment 
of the electrical engineer must enter largely as a factor ; 
but there are, nevertheless, certain general rules which can 
be applied as a check upon the work. Two rules of this 


kind, in very simple form, are given by Mr. J. Lester 


Woodbridge in our issue of this week, and they are of such 
a character that they can be readily applied. 


386 


GEARLESS MOTORS. 
BY 8. H. SHORT. 


AFTER a few remarks introducing his subject, the speaker con- 
tinued as follows: 

We will now take up the matter of the power lost in spur gear- 
ing, and see what we can gain in that direction by abandoning 
gears. When we first took up the subject of a gearless motor, 
we set about to see how much could be gained in the efficiency of 
transmission of power by doing away with the gears. I made a 
very careful and thorough investigation of the losses between 
the armature pinion and the intermediate gear, and between 
the intermediate pinion and the axle gear, of a double-reduction 
motor. I first put a double-reduction motor in good order, 
eliminating the armature bearing losses, as much as possible. by 
running the motor for a long time, to wear the bearings down to 
a good surface. I put my power brake for determining the horse 

wer directly on the armature shaft and ran the motor, deliver- 
ing different horse powers all the way from zero to its full out- 
put—20 h. p. At the same time we measured the electrical horse 
power which was being put into the motor, and from this we 
constructed a curve of efficiency of the motor at different loads, 
which curve is reproduced as the upper curve in Fig. 1. The 
greatest efficiency reached by this motor was about 70 per cent. 
at a load of from 14 to 16 h. p. The efficiency at small loads, say 
at 2 h. p., was something like 50 per cent.; at 4 or 5h. p. an effi- 
ciency of 65 to 70 per cent. 

We then took the brake from the armature shaft and replaced 
it with a well-made armature pinion, allowing it to mesh witha 
well-made intermediate gear, these gears being cut as nicely and 
as carefully as possible, so that there would be the least possible 
loss between the two. Putting the brake on the other end of the 
intermediate shaft, we again secured the same number of readings 
of the horse power delivered, after being passed through this one 
pair of gears, the electrical horse power being indicated carefully 
at the same time. From the efficiency at different horse powers 
thus obtained we produced a second curve, which is shown in 
Fig. 1 as the middle curve in the diagram, and found that the 
efficiency of this arrangement had fallen considerably. We once 
more removed the brake and placed the intermediate pinion on 
the intermediate shaft, allowing it to mesh with the axle gear. 
The brake was now placed on the axle itself and another set of 
measurements—the same as those before made, were secured, and 
a curve of efficiency again plotted, which showed a large loss in 
the gears, the efficiency at the axle being less than that at the 
armature by an amount indicated by the two outer curves. The 
axle results showed that at 14 h. p. delivered by the motor, we 
obtained an efficiency of 70 per cent. as a maximum when the 
brake was placed on the armature shaft. When the brake was 
placed on the intermediate shaft delivering 14 h. p. tho efficiency 
dropped to about 62 percent. When placed un the axle, the 
efficiency dropped to a little less than 55 per cent., showing a loss 
in the gears of some 15 per cent. when delivering 14h. p. You 
will find in going over these curves that the loads vary consider- 
ably with the speed. Making an efficiency curve of the gears 
alone at different speeds, you will find the efficiency is very low 
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Fig. 1. 


at heavy loads and slow speeds and rises to its highest at medium 
speeds and medium loads, falling again when running up to 
higher speeds. For this reason it is more economical to run a 
geared motor not tvo fast or too slow, but at a medium speed. 
This fact has been established long since in the use of gears in 
other classes of machinery, and in designing machines where 
power must be transmitted through gears. 

The best possible speed at which gears are to be run, and the 
relation between pinion and gear, are carefully considered. In 
the single-reduction motor we regain, we might say, more than 
half of this loss in efficiency, because the gears are run at a 


1. Abstract of a paper read before the Chicago Electric Club, March 28, 1892. 
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moderate speed. I think that this one feature of gear loss makes 
it desirable to abandon their use in street car motors if possible. 
If we can save in practice 15 or more, nearly 20 per cent. of the 
power consumed in operating a street car motor, by using the 
gearless instead of the double-reduction type, it is well worth 
while, as this means the consumption of less coal and the reduc- 
tion of first cost in the power plant and accessories. 
The actual weight carried by a set of wheels on the rails does 
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not seem to affect the joints materially. Old horse cars, even 
when carrying heavy loads of passengers, do not affect materially 
the rail joints. Cable cars do not destroy their tracks, no matter 
how great their loads. Therefore it must be that this heavy 
weight of the motor carried solidly on the axle is the thing that is 
breaking down the rail joints on electriclines. This heavy jarring 
also crystallizes the axles, and we have complaints from all over 
the country that axles on motor cars are breaking. When we 
come to examine these breaks we find that the iron has crystal- 
lized. and the manufacturers are now endeavoring to overcome 
this by increasing the size of the axles. With the ‘‘ gearless” 
motor, as we now construct it, none of the weight is directly 
carried on the axle. The wheels, not being very heavy, do not 
make a heavy blow, but by the time they have reached another 
portion of the rail the motor falls down against ite springs, dis- 
tributing the blow, as it were, over a considerable length of the 
rail, thereby preventing serious damage to the rail joint. 

The question is often asked : How do you obtain the necessary 
power or tendency to turn the wheels around without using an 
abnormal amount of current in so doing? It is contended that in a 
geared motor we have an enormous leverage through the gears. 
If we had a small armature, the same as is used in the 
motors on the axle, we would not, of course, be able to start the 
car, or to do the work necessary in moving a loaded car, but we 
have a large armature placed in a very strong magnetic field, and 
we have a great many more turns of the same current around 
the armature, thereby gaining in two ways, a greater leverage 
because of a larger diameter of armature, and a greater pull at 
the end of that lever, because of the increased number of turns 
of wire on the armature and the stronger magnetic field. 

We have the advantage in the slow-running motor, of practi- 
cally doing away with the loss in Foucault currents set up in the 
armature ring. By designing our motor with a very low resist- 
ance of the magnetic circuit, we are able to cut down the wire on 
the machine so that its resistance is quite low, being only about 
21 ohms. There is another advantage in this slow-speed motor, 
which is not small; the wear on the commutator is very slight, 
and the heat produced by the friction of the brushes on the com- 
mutator is exceedingly small, making the motor run cool in all 
its parts. We are obliged, of course, to take advantage of every- 
thing that is possible in the construction of the gearless motor, in 
order to make it small and light enough for street car service. 

To answer the question as to how much current is taken by 
the gearless motor in operating a car, we have pre 
readings taken from a carin actual service, drawing a trail car. 
The current readings, also the pressure readings, were taken every 
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half a minute, and from Fig. 2, a very good idea of the amount 
of current required can be gained. These readings were taken 
in August on the East Cleveland Railroad, Cleveland, Ohio. On 
this road the traffic is very heavy, although the grades are light, 
but by comparing these results with those obtained from single 
and double reduction, you will find that there is practically little 
or no difference between the current readings. The average 
readings, however, in the test run with the gearless motor, will 
be considerably lower than those with the geared motor, owing to 
the fact that we have gotten rid of the gear friction. The gearless 
motor will coast so easily that on a very slight down grade a car 
thus equipped will run up to speed, without any current being 
used, and in making stops the current is shut off from a gearless 
car long before it is in a geared motorcar. These intervals of the 
use of little or no current as compared with the intervals in which 
there is little or no current used in a geared motor are very con- 
siderable, and represent the extra loss in the gears. 

We have carefully tested double reduction, single-reduction 
and gearless cars running on the same track, on roads in Cleve- 
land, Ohio, taking at the same time readings of current and pres- 
sure, and we have found that in some cases the single-reduction 
would require the least amount of current, sometimes the double- 
reduction and sometimes the gearless, depending upon the num- 
ber of passengers hauled, stops made, and other things that might 
come in to consume more or less power ; so itis difficult for us to 
say that there is any difference in actual power consumption be- 
tween the three classes of machines. The gearless motor is 
capable of starting loads as quickly as the geared motor, and is 
capable of starting as heavy a load under similar conditions, and 
we have a curve shown in Fig. 8 which illustrates the actual hori- 
zontal pull of a 20 h. p. gearless motor, mounted on 33-inch 
wheels. In examining this curve, it will be seen that the hori- 
zontal effort in pounds when the car is running 20 miles per 
hour, is 250. In ordinary street car practice, we find that it re- 
quires about 20 pounds per ton to move a load on street car rails. 
This means that with a horizontal pull of 250 pounds this single 
motor could move a car weighing 12 tons at the rate of 20 miles 
per hour, or, as the curve will show, that at 14 miles per hour, the 
motor has a horizontal pull of 700 pounds, or it will move a load 
of 35 tons, at the rate of 14 miles per hour on a level track. This 
curve is not falling off rapidly, certainly not as rapidly as it would 
with a geared motor, because the loss in the gears begins to in- 
crease very rapidly with the heavy loads. You can easily figure 
from this curve what the motor will do under any conditions of 


load, grade and speed. The tendency in street car practice is to 
increase the speed of the cars, and the gearless motor lends itself 
especially to this end, as we have found that with very rapid 
speed, geared motors wear out the running parts more rapidly and 
become very much more expensive to maintain; while the gear- 
less motor can operate with as great economy at the slow pace 
required in crowded streets, it is also capable of running at a very 
much higher speed in suburban traffic without the slightest fear 
of damage to the machine. In this respect it makes a very much 
more flexible motor than the geared machines. 

You can easily understand that this motor now makes it ible 
for us to develop large electric locomotives to be used in elevated 
railway service. and for pulling suburban trains in and out of 
large cities. From calculations and designs which we have made, 
we find that the size and weight of the motors required for 200 
and 400 h. p. locomotives is not more than is necessary to pro- 
duce the required adhesion to the rails needed for the required 
tractive pull to move these heavy trains. The motors are not 
large comparatively, and their economy will be very great. We 
believe that this branch of electric railroading will develop rap- 
idly and that within a few years gearless electric railway motors 
will be used in places, for purposes and in numbers unthought 
of at the present time. 
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THE ELECTRIC INDUSTRIES OF NASHVILLE. 
BY PROF. F. A. CHASE, FISK UNIVERSITY. 


THIS is an inland city of about 60,000 people, and represents 
fairly well, probably, the progress of electric industries through- 
out the country. The earliest; of course, is the telegraph. The 
first line reached Nashville in 1847. The bulk of the business has 
been done by the Western Union, or its corporate progenitors. Its 
building having been burned about a month since, it is now doing 
business in temporary quarters. It has in use 11 quadruplex instrp- 
ments, 2 duplexes and 25 single Morse sets. In the permanent 
building it will have a battery of about 5,000 cells. An estimate 
has been made on thecost of engine and generator, but it was 
decided that such a change could not be made with economy, until 
there was a demand for the equivalent of 10,000 cells. Thereisa 
district messenger system with wires running to the principal 
business offices. Dispatches are supplied to three dailies, and 
there is a business, including repeated messages, of about 200,000 
dispatches a month. The Postal Telegraph-Cable Company 
does a local business in the city of 60,000 messages a month, 
besides about 20,000 relay messages. 

The first telephone used in the city was made hy J. W. Braid, 
from drawings given in the Scientific American. This was in Sep- 
tember, 1877, and was attached to a line connecting three places 
in the city. The first commercial line was erected in December, 
1879, between the furniture store of Messrs. Weakly & Warren 
and their factory in the suburbs. A company was organized 
about this time, an exchange office established, and the business 
rapidly extended. It now has 1,651 subscribers, who pay an 
average rental of $5 per month. Lines are extended to 14 sub- 
exchanges in the country about. For distances not exceeding 40 
miles the charge is 25 cents, for longer distances up to the limit of 
110 miles, the charge varies from 35 to 45 cents. 

The viciasitudes that have marked the development of com- 
mercial electric lighting throughout the world have been typified 
by the changes that have characterized the business in Nashville. 
The first company was organized in 1881 with a capital of $50,000. 
This was in the days when it was supposed that there was only 
one firm in the country that could furnish a complete plant. 
There were reorganizations in 1885 and 1889. In 1890 the Thom- 
son-Houston Company got the contract for lighting the city, and 
the original company bought it out, giving bonds to the amount 
of $200,000. The company is now about to be sold out to the 
Thomson-Houston, it is supposed, for non-payment. 

It has 60 Thomson-Houston 50 arc dynamos, two old Brush 
dynamos—in use since 1881—one of 55 lights and the other of 28 
eae three Westinghouse alternators of 1,000 lights each, two 

estinghouse of 150 lights each, one Thomson-Houston alternator 
of 1,000 lights, and one Thomson-Houston generator of 60 electric 
h. p. for motor work. The powe: is furnished by two Westing- 
house 150 h. p. A two Ball of 60 h. p. and three Phoenix of 
m h. p. The boilers were made by the Phæœnix and Erie City 
rms. 

There are isolated plants in three hotels, three cotton mills, 
five flouring mills, one cotton-seed oil mill, two railroad shops, 
two parks and the water- works, all but three using the incandes- 
cent light alone. 

The United Electric Street Railway was organized in February, 
1890. The capital stock is $1,000.000. Itissued bonds for the old 
street car franchises to the amount of about $1,500,000, for plant of 
about $1,000,000, which has since been increased to a total of 
$2,700,000. It has 52 miles of track, 63 motor cars (four more to 
be added), and 13 trail cars. The motor cars are from the follow- 
ing firms: Westinghouse. 4 Sprague, 20; and Thomson-Houston, 
39. The current is supplied by seven Thomson-Houston and two 
Edison dynamos. Of the eight boilers six are from the Phoenix 
and two from the Taylor Manufacturing Co. 

All of the eighteen lines converge at the public square, and 
vary from oneto five miles in Habis ee The fare is uniformly five 
cents. Transfer tickets are issued on all lines, so that passengers 
for the same fare may ride the whole extent of any two lines (ex- 
cept parallel lines going to the same district), averaging six or 
seven miles. 

There is a smaller road running out to a suburb four miles 
distant. It has five cars and uses the Edison system. Though the 
line does not run in a thickly settled region, the investment is 
said to be paying fair profits. 

There has thus far been but little development of the electric 
motor in small manufacturing establishments. There is also little 
electroplating. But the fact that the city electric light and the 
street car firms have shops where they do their own electric re- 
pairing shows the great increase of mechanics in this line of 
work. 

There is one electric supply store having a stock varying from 
$5,000 to $8,000, kept by Mr. J. W. Braid, who also keeps a small 
force of hands at work in wiring buildings, putting in bells, 
annunciators and independent lighting plants. 


A READER at one of the large universities writes us that THE 
ELECTRICAL ENGINEER is growing in popularity with the stu- 


- dents, which it justly deserves.” 
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A NEW WIRT SWITCH. 


THE ELECTRICAL CONSTRUCTION Co., Chicago, have just com- 
pleted a very neat and successful piece of advertising work, which, 
while not original in design, is carried out on a scale beyond any- 


Fid. 1.—WI1RT SwitcH FoR ADVERTISING SIGNS. 


thing heretofore attempted. It consists of a sign built up of incan- 
descent lamps, over 300 altogether being used. This is placed on 
the front of one of the large dry goods houses and has attracted 
thousands of spectators every night by its brilliant display. 

The accompanying illustrations, Figs. 1 and 2, are views of the 
automatic switch used to effect the combination of the different 
letters. A cylinder provided with copper contacts of varying 
extent is driven at a uniform rate by a small electric motor through 
a train of gearing. The separate copper springs bearing on this 
cylinder, one for each letter, throw them into circuit in succes- 
sion, after which the operation of a cam at the end of the cylinder 


Fic. 2.—Wirt SWITCH FOR ADVERTISING SIGNS, 


throws off the whole at one time. This arrangement prevents 
any sparking on the surface of the cylinder, as the contacts are 
made individually at this point, but broken collectively by the 
main switch. This switch is the design of Mr. Charles Wirt, of The 
Electrical Supply Co., Chicago. 


Letters to the Editor. 


ENERGY BY THE ROOMFUL. 


In the article by Mr. Gordon, published in the Nineteenth Cen- 
tury, and reprinted on page 340 of THE ELECTRICAL ENGINEER, 
of March 30, referring to the modern conceptions of the nature of 
force, the author remarks : 


“ Prof, Crookes has shown that the forces contained in this bombardment 
are immensely greater than any forces we have yet handled, many millions of 
horse power being contained in an ordinary room. Owing, however. to the forces 
being in every possible direction, they neutralize other and no result of 
them is percelvable to our senses; but if ever we discover how to so direct their 
courses as to send the majority of them in the same direction, we shall have at 
our disposal forces as much exceeding any we are now acquainted with as the 
blow struck by a bullet exceeds the force required to pull the trigger of a gun.” 

Asa curious illustration of the way in which different minds 
may sometimes be led to view a corresponding subject from the 
same point of view, permit me to quote from a pamphlet in my 
possession published now more than ten years ago by Chauncey 
Smith, one of the most eminent members of the Boston bar. Mr. 
Smith says: 

“The present scientific belief is that the atmosphere is an aggregation of 
infinitely small molecules, which really fill but a small part of the space the air 
seems to occupy ; that through the unoccupied space these molecules are rush- 
ing at a high speed, hitting each other and the solid bodies around them and re- 
pounding, and that what we call the pressure of the atmosphere, fifteen pounds 
to the inch, is really the bombardment of these molecules upon whatever arrests 
their course. The reason that all solid things are not swept away by this in- 
cessant pounding is, that the blows are struck in every direction, and so neutral- 
ize each other. But here is av ever-present and ever-active force, and if man 
should ever discover a way to make all the particles of a body of air move in 
one direction, he would have at every place on the surface of the earth an un- 
limited amount of power placed at his command.” 

FRANKLIN L. POPE. 
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Literature. 


Die Elektrische Schweissung und Löthung. 5 Welding 
and Soldering.) By Etienne de Fodor. A. Hartleben. Vienna: 
1892. Paper, 54¢ by 716. 236 pages. Price $1.20. 


ALTHOUGH much progress has been made in the domain of elec- 
tric welding and soldering, the literature on the subject has been 
scattered through so many journals that the student desiring to 
make a systematic study of the progrees of the art has up to the 
present been Eu ele to wade through maoy isolated papers 
and discussions. The volume before us is the first in which we 
are presented with a systematic treatment of various methods 
which have been proposed, or which have already come into prac- 
tical operation. 

A glance at the volume shows that electric welding and solder- 
ing has displaced not only hand processes in many instances, but 
that it has created more than one new industry. The already 
large list of inventors whose methods are described in this work 
shows that this field is one which has found active workers in 
many directions, and although it may be claimed by some that 
much that has appeared in electric metal working has proven im- 
practicable, it cannot be denied that the actual work already 
accomplished is certain to be the forerunner of what will event- 
ually turn out to be littie less than a revolution in many metal- 
working processes. Naturally the work of Prof. Elihu Thomson 
occupies a prominent position in the volume before us, and the 
descriptions of his various machines and processes form several 
interesting chapters. We also find descriptions of methods em- 
ployed by Benardos, Coffin and others in the applications of the 
arc for the welding of metals and various other processes due to 
Burton, Lieut. Wood and others. The author has collated also 
very full data on the results of electric welding relative to the 
mechanical strength of the finished product. The book will afford 
interesting reading, not only for the electrical and mechanical 
engineer, but for all interested in technical work. The illustra- 
tions throughout are very clear, and we note, with pleasure, that 
the author gives frequent references to original sources, and in- 
cludes a very complete index. 


Telephon, Mikrophon und Radiophon. By Theodore Schwartze. 
Third edition. A. Hartleben. Vienna: 1892. Paper, 544 by 
7. 253 pages. Price $1.20. 


THIs work, constituting one of the first in the Electrotechnische 
Bibliothek series has been revised and now gives a well-con- 
nected history of the telephone and describes various forms of 
telephones, microphones and radiophones. The work lacks, some- 
what, the details of more modern American practice, which, 
however, may be pardoned from the fact that this practice has 
been very largely withheld from publication. The chapter on 
the phonograph, with which the book ends, does not show the 
most recent furm of that instrument. The author still confines 
his description to the old tinfoil cylinder; his remark, therefore, 
that the phonograph has not reached a state of practical import- 
ance is based on the assumption that the instrument has re- 
ceived no improvements on its first form, an assumption which it 
is needless to say is not borne out by facte. 


L’ Annee Electrique. By Ph. Delahaye. 7th year. 
Paris: 1892. 4% by 7%. Price, $1.00. 


THESE annual volumes, containing the progress of each year 
preceding their issue, are too well known to require any special 
notice. We may merely remark that the author has carefully 
noted the principal events of the year in all departments, so that 
the reader is afforded, within a small compass, an epitome of the 
year’s work. 


Baudry & Co. 


Harmonized Melodies. Arranged by Charles D. Blake. Boston, 
F. Trifet, 408 Washington street. 256 pages, 12 x 9 inches. 
Price, boards, $1.; cloth, $0.60. 


By presenting to the musical world a collection of 400 songs, 
giving not only the words and solos, but all the instrumental 
accompaniments complete, the publisher of ‘‘ Harmonized Melo- 
dies ” has preserved for modern use scores of the most popular 
old and new songs of our century. f 

The arrangement of the music is a special feature of the 
volume, and is the work of Mr. Charles D. Blake, the eminent 
Boston composer, which fact alone speaks volumes, while the 
name of the publisher is another indication of the value of the 
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S. M. HAMILL. 


Mr. S. M. HAMILL, recently elected secretary and general 
mavager of the Brush Electric Company, is a conspicuous example 
among the large number of relatively young men who have 
achieved positions of prominence in the electrical industry. 

Born in Lawrenceville, N. J., he prepared at the Lawrence- 
ville School for Princeton College, where he was graduated in 
1880 with the degree of B. A. e has since received the degree 
of A.M. After leaving college he taught for three years in the 
Lawrenceville School, during a portion of which time he studied 
law. Having a desire for active business pursuits, and determined 
to go to work, he secured, in 1884, a position as olerk on the freight 
platform of the Chicago, Burlington and Quincy Railway Com- 
pany, in East St. Louis, and subsequently became private .secre- 
tary to the agent, clerk in the paymaster’s office, and in the first 
vice-president’s office in 8 In 1886 he was in charge of 
the large grain elevators owned by the Chicago, Burlington and 
Quincy Railway Company, in Peoria, Ill., from which place he 
went to Cleveland to accept the position of assistant secretary of 


the Brush Electric Company. In 1889 he was elected secretary 
and moved to New York, where for three years he had charge of 
the general Eastern business of thecompany. During that period 
his business relations brought him general acquaintance in New 
York and the respect of all with whom he came in contact. At 
the last annual meeting of the Brush Company he was elected a 
director, secretary and general manager of the company. ; 

Mr. Hamill is also president or secretary and director in a 
number of local electric light companies, and at present receiver 
of an electric company in Pittsburgh, Pa. While in Princeton he 
was one of the founders of the Ivy Club, and is a member of the 
Electric and University Clubs of New York and of the Electric 
and Union Clubs of Cleveland. 

Mr. Hamill’s successful career, although now covering only 
twelve years, well illustrates the mere utility of education—gen- 
eral training of the mind—to one of native capacity; to say 
nothing of its value in Core omg the graceful and genial quali- 
ties of mind and heart which have made friends of his 
acquaintances. 


MR. GEORGE L. COLGATE, E. E., has taken charge of the electric 
light and power plant at Roanoke, Va., which now has a capac- 
ity of 5,000 incandescents, and has begun to o te arcs. The 
plant now runs continuously except between 10 A. M. and 1 P. M., 
on Sundays. 
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light without accompanying heat. 
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Society and Club Notes. 


MONTHLY DINNER OF THE BOSTON ELECTRIC CLUB. 


THE BOSTON ELECTRIC CLUB held its second dinner of the 
season at Young’s Hotel, on Wednesday evening, the 6th instant, 
President Cram presiding. About fifty members and friends sat 
down to the dinner, which was a marked success in every way. 
Mr. William Stanley, Jr., was the guest of the evening, and after- 
wards read a most interesting paper, devoted to a profound dis- 
cussion on the marvelous properties of ether as the medium for 
transmission of every form of energy. After the paper a number 
of questions were asked by various members of the club, and 
promptly answered by Mr. N A thoroughly enjoyable and 
profitable evening was spent, and it is to be hoped that these 
dinners will be held regularly in the future, and that members 
will assist by their attendance. 


At the conclusion of the dinner, the president introduced Mr. 
Wm. Stanley, Jr., who spoke on the universal medium, the ether, 
especially in its relation to the propagation of electrical impulses 
and waves. While experimental evidence at first seemed contra- 
dictory the result of many experiments and observed phenomena 
led to the inevitable conclusion that the entire universe is filled 
with something which forms the highway over which all energy 
whether as heat, light, electricity, magnetic or chemical action is 
conveyed. This medium though extremely dense and of perfect 
elasticity was nevertheless so constituted that it permeated all 
matter, passing through solid bodies much in the same fashion as 
air passes through gauze. 

To illustrate the method of propagation of impulses through 
the ether, Mr. Stanley pictured to his hearers a tube of some per- 
fectly elastic material enclosing ether, reaching between Boston 
and New York, branching out at the latter place so as to act re- 
spectively upon a thermometer, a man’s eye and a bottle con- 
taining hydrogen and chlorine. If now at the Boston end we be- 
gan to deliver blows at an ever-increasing rate upon the cap closing 
the end of the ether tube, the first effect noticed at the New York 
end would be a rise in the thermometer, indicating an increse in 
temperature. As the rate of the blows was still further increased 
the man’s eye would perceive light, pep toni with red and pass- 
ing through the various colors of the spectrum to violet; till 
finally at a still higher rate of vibration of the ether due to the 
blows chemical action would take place causing the hydrogen 
and chlorine to combine to form hydrochloric acid. 

To form some idea as to the manner in which current is con- 
veyed in a conductor, we might conceive, for instance, that an 
alternate current generator was a device which, when connected 
to the ether contained in the wire gives it a peculiar screw-like 
thrust in alternate opposite directions. These cause the ether in 
the wire to be driven or compressed in the direction of the 
length of the wire, and this compression may be thought to 
represent a flow of current. 

Each impulse conveyed to the wire is radiated outward into 

e, 80 that if we could make an alternator that would twist 
the ether 400 or 500 billion times per second, we would radiate 
light from the conductor, or in other words the conductor would be 
luminous, Mr. Stanley thought it possible and highly probable 
that in the future we shall discern the means of producing a suf- 
ficient number of alternations per second to cause special appar- 
atus through which they are made to pass to glow with waves of 
The investigations of Mr. 
Tesla and the researches of many investigators make this result 
probable, and when that time comes, light will be the cheapest 
force at command. 

A few years ago, said Mr. Stanley, we inadvertently conceived 
that we made or generated electricity ; to-day we consider that 
the universe is an infinite sea of energy in which all matter 
is but incidental, all bodies but temporary or momentary con- 
structions through which or by which this unseen energy may 
become apparent to our senses. 


GRANT MONUMENT ASSOCIATION. 


THE following gentlemen have been named to act as members 
of committees representing the electrical industries, co-operating 
with the Grant Monument Association, in common with every 
other interest in the city. The amount required to finish Grant’s 
monument and tomb on Riverside drive is $350,000, and the 
cornerstone is to be laid by President Harrison on April 27, with 
imposing ceremonies. Foundations of granite 10 feet high have 
already been laid : 

sh saa oma T. Eckert, chairman; A. B. Chandler, 
James Brown. Fire Alarm and Police Telegraph—Joseph Stover, 
chairman; J. S. Morse, P. N. Ramsey. Electrical Supplies—E. S. 
Greeley, chairman ; H. B. Thayer, J. H. Bunnell. lectric Light 
Companies—Henry Villard, chairman ; C. J. Canda, A. D. Dor- 
man, George W. Hebard. Telephone Interests—David B. Parker, 
chairman ; Charles Dutton, W. D. Sargent. Burglar Alarms— 
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E. Holmes, chairman; Frederick Pearce. Electrical Prese—C. 
W. Price, chairman; W. J. Johnston, Joseph Wetzler. Elec- 
tricians—F. L. Pope, chairman; H. W. Leonard, George 
d’Infreville. Electrical Protection—E. Holmes, chairman. 


Legal Notes. 


A STORAGE BATTERY DECISION IN, FAVOR OF THE ACCUMU- 
LATOR CO. 


ANOTHER aspect to the interminable storage battery litigation 
is given by Judge Coxe, in the United States Circuit Court, who 
filed a decision on April 9 in the suit brought by the Accumulator 
Company, the owners of the Swan patent, against the New York 
& Harlem Railroad Company, to restrain them from using the 
Swan perforated plates in the storage batteries by which the elec- 
tric cars which ran over the city route of the 4th avenue road 
were propelled. The decision was in favor of the Accumulator 


Company. 
The suit was defended by the Consolidated Electric Sto 
Company, which controls the Brush patents that relate to the 
“active material,” and that have been sustained so broadly. 
Judge Coxe said, in rendering his decision, that he was sus- 
tained by many previous similar decisions in suits of this nature. 
In every case where suit has been brought by the owners of the 
Swan patent they have proved conclusively their exclusive right 
to the grid or perforated electrode. 


Reports of Companies. 


ANNUAL REPORT OF THE THOMSON-HOUSTON 
ELECTRIC CO. 


THE annual meeting of the stockholders of the Thomson- Hous- 
ton Electric Company was held in Middletown, Conn., on Monday, 
the 11th instant, when the accompanying statement was presented 
and the following directors elected for the ensuing year : 

H. A. Pevear, C.A. Coffin, J. N. Smith, B. F. oprane , Chas. 
H. Newhall, S. A. Barton, Eugene Griffin, S. E. 290% T. J. 
Coolidge, Jr. 

The report presented is given herewith in full. It was pre- 
faced by a little introductory statement by Mr. C. A. Coffin, first 
vice-president, and accompanied by a number of tables bearing on 
the growth of the business. Mr. Coffin called attention to the de- 
pression general in 1891, and said that during the first half of 
the year, the gross and net business of the company fell off 30 
per cent. This was, however, almost wholly made up m the 
second half, and at the date of the report, February 1, 1892, the 
orders on hand were more than double those at the same period in 
1891. The business from the Boston office was $10,304,580 or about 
$100,000 more than in 1890. Mr. Coffin also referred to the de- 
cision sustaining the Brush double-carbon lamp patent, and 
pointed to the great growth in the number of local lighting com- 
panies and street railway companies. He also referred to the 
good fortune of the company in marketing local company secur- 
ities at good prices through the United Electric Securities Co. 
Mention was also made by Mr. Coffin of the good work of the new 

urchasing department, the new meter department handling the 

homson recording wattmeter, and the promising develop- 
ment of electric locomotives for heavy work. The statement of 
profits and loss surplus account showed $1,524,414.25 addded to 
surplus from profits in 1892, making a total surplus of $7,546,- 
947.96. The addition for 1892 is after paying 7 per cent. dividends 
on preferred and quarterly dividends at the rate of 16 per cent. 
on common. 


LOCAL COMPANIES USING THE THOMSON-HOUSTON SYSTEMS, 


No. of Co’s. Arc Lamps ps. 
January 1, 18882 
IJJJJ77.;.ͤĩ7?74é4³ Z. 81 2,478 
es „i. ch eens 59 5,867 
s I c So we 100 18,227 
= JJC 171 21.840 11.275 
hg IIC 86,936 59, 
= ITT s eiras 419 51,621 120,380 
8 1. 1890 68,208 281,555 
E DVR O 755 87,131 616,355 
s: Dy TAOS E AE 873 100,293 806,500 


RAILWAY COMPANIES USING THE THOMSON-HOUSTON SYSTEM. 


No. of No. of Miles of 
Co's. Ca Track. 
January 1, 1890..... . eee 701 A 
/ T we cates 145 1,532 1,159.81 
8 Ir. EET ET 204 2,769 2,363.63 


Boston, March 29, 1892. 
The condition of the Thomson-Houston Electric Company,as 
disclosed by the Balance Sheet at the close of the last fiscal year, 
is respectfully submitted herewith. 
The Liabilities, as shown in the statement, do not include 
$500,000 Thomson-Houston Collateral Trust Bonds, which were 
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issued in 1889 as an accommodation to the Manhattan Electric 
Company of New York. The Manhattan Company, besides 


assuming the entire burden of paying the principal and interest 


of these bonds, supplied the Thomson-Houston Company, with- 
out cost to it, with ample collateral security for the same. 

The Thomson.Houston Electric mre has received from 
its stockholders from time to time, $10,500,000 in actual cash 
from subscriptions to its common and preferred stock. The last 
issue of common stock, amounting to $1,500,000 at par, was sold 
in September, 1890, at 100% premium, yielding to the treasury 
$8,000,000 in cash. 

Thus $1,500,000 of the surplus of the company on Feb. 1, 1891 
($6,022,583.71), is represented by premium received from the s ile 
of common stock; the balance by accrued surplus earnings of the 


company. 

the surplus net earnings for the fiscal year just closed, after 
deducting $1,236,366 paid during the year as dividends on com- 
mon and preferred stock, is $1,524,414.25, making the total sur- 
plus, Feb. 1, 1892, $7,546, 947. 96. 

Prior to March 1, 1892, there had been paid to the stockholders 
in cash dividends a total of 81, 781, 181. In addition to this, 
there had been distributed among the stockholders as a special 
dividend $1,000,000 of common stock at par, which was taken 
from the surplus account of the company April 15, 1889, and 
securities of the par value of $2,416,468.27 were placed in the 
hands of trustees for the benefit of the stockholders of the com- 
pany. Oct. 5, 1889. 

ere has also been sold to trustees for the further benefit of 
stockholders of the parent company, stocks and bonds of local 
companies, classed as Thomson-Houston securities, series A, 
“B,” and “C,” from which the shareholders have realized as 
profit, in excess of cost to them, an amount which, added to the 
present market value of the shares, would aggregate $775,000. 


THOMSON-HOUSTON ELECTRIC COMPANY. 
Balance Sheet, January 30, 1892. 


Accounts Receivable, Mdse..... ...... .... 36,001, 298.03 

Less Deductions, 10% (aͤ))ꝰ . ꝛꝛꝛrꝛ r 660, 129.90 285.941, 163.78 
Notes Recelvab lde 1.638. 800.35 

Lees Deductiuns, 714% ()))) 122,760.08 1,514,040.32 
CBBD Fico te stn E A 1, 727,276.16 
Real Estate, about 70% of cost... 480,241.24 
Machinery and Tools, about 60% of cost...... 491,014.58 
9 1 727881 au ane A ras aee ie 

o8 881.23 (charged off)............+. 
Patterns 5 5 zoas. F oe 185,000.00 
xpense for the 
Patents year charged off G. . .. 888,854.29 
Local Co.s' Stocks, 35% of par (e ) 478,586.60 
Local Co.s' Bonds, 70% of par (F) 1, 88. 570.00 
Manufacturing Co. s' Stock, at cost () 8,729, 195.50 
Construction Co. s' Stock, at cost (o)) 1.210, 750.00 
United Securities Co.“ Stock, at cost........ 525,420.00 
Consignments.............. ssecsresoosessoos 82,116.79 
Merchandise Inventory, Factory (h)......... 1,731,481.55 
Merchandise Inventory, Ry. Supply Dept... 72,593.23 
Merchandise Inventory, Ltg. Supply Dept.. 52,613.63 
$20, 263,447.57 
LIABILITIES 

Capital Stock- Common 86. 000, 000. 00 
Capital Stock —Preferreeeee sosoeseseoo sovecece „000. 00 
Accounts Payable- Merchandise q ꝙ 498,808 24 
Notes Payable— Collateral! . 1,429,486. 14 
Notes Pay able Unsecuremedũlll. 005. 28 
Mortgage e CCC 1,200 00 
Guarantee Account (from accrued surplus)............ 000.00 
Surplus February 1, 180 ᷑Èlũii iii. 6,022,533 71 
Profits for the year 2, 760, 780 

Lees dividend paid during the year 1,236, 366.00 1,524,414.25 

$20,268, 447.57 
STATEMENT OF SURPLUS ACOOUNT. 

Surplus February 1, 1891........ 2 tl 86.0 2, 533.71 
Income for year ending January 90, 1892. 

after deducting dividends paid during the 

WORE E ne cnrine ose fete „ 1.524. 414.25 

Surplus January 80, 1892.......  ........ $7,546,947.96 

BENJ. F. PEACH, In., 
First Assist. int Tr 


In explanation of the deductions made from the assets of the 
Company, it may be stated that following the conservative policy 
that always prevailed, allowances have been made with an 
idea of placing upon each and every asset a value which will be 
safe in any contingency. 

aw From Accounts Receivable, the same deduction has been 
made as in former years. This has in previous years always been 
found ample. 

(b) The deduction of 744 per cent. from notes receivable is 254 
per cent. in excess of the rate deducted in former years, and is 
regarded as more than a sufficient guarantee for contingencies. 

(c) Following the precedent of last year, the expense incurred 
for office furniture and fixtures during the year has been charged 
to expense account. 

(d) While a large sum has been expended during the past year 
in the acquisition of patents, this has all been charged to current 
expense instead of adding to the patent account. 

(e) In local companies’ stocks a deduction of 65 per cent. is 
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made, which is 5 per cent. in excess of deductions in former years. 
More than $200,000 of stocks and bonds of railway and lighting 


companies at par value are carried in a separate account as o 


doubtful, though of considerable prospective value, and do not 
appear in the inventory at all. 

(f) These bonds are nearly all payable in gold, and are amply 
secured by sinking funds and other protective provisions, made 
under the supervision of competent attorneys of our own selection. 
A large profit should be real from the sale of these bonds. 

(g) The Manufacturing and Construction Companies’ stocks 
are taken at their cost value. The companies represented by 
these stocks are making very satisfactory earnings and working 
in harmony with the Thomson-Houston Co., thereby contributing 
largely to the success of this company. 

(h) The inventory of merchandise and material at the factory 
has been taken in the usual way, at less than actual cost. 


Inventors’ Record. 


CLASSIFIED DIGEST OF ELECTRICAL PATENTS 
ISSUED MARCH 29, 1892. . 
Accumulators :-- 


Storage Battery Plate and Process of Making the Same, W. W. Donaldson 
and R. Macrae, 471,538. Filed Aug. 18, 1891. 
E taraga bate late having perforations through both the acti d 
rage orations thro e ve an 
kad a e the adjacent inner surfaces of the 


material. 
Secondary Battery, C. F. Winkler, 471,590. Filed Nov. 8, 1890. 
The plate consists of a series of lead troughs placed one above the other 
S day Bal a Heetrods, OF. Winkler, 471,591. Filed June 26, 1891 
Ty a e e er, 9 e une 7 . 
Similar to 471.500 
Secondary Battery, C. F. Winkler, 471,592. Filed Sept. 29, 1801. 
Pca a fy a grid of insulating material capable of being made very light 
wW 


Alarms and Signals :— 

System for nemitting Signals, H. A. Chase, 471,584. Filed Nov. 27, 1891. 
A system in which one wheel may transmit ite signal without additions, 

subtractions, repetitions or change of character over two different paths for 

two different purpose’ 

Automatic Guest Call, W. H. Perry, 471,686. Filed May 9, 1800. 

Automatic Electric Fire Alarm, L. G. Woolley, 471.929. Filed 14, 1891. 

Blectrical Annunciator, N. M. Watson, 471,988. Filed Jan. 2, 1891. 
An annunciator which does not require restoring after indicating the call. 

Electrical Annunciator, N. M. Watson, 471,987. led Aug. 17, 1891. 
Provides means for showing from which of two push buttons a call is 

being made, 

Conductors, Conduits and Insulators :— 

Insulated Electric Conductor, J. B. Williams, 471,587. Filed July 10, 1890. 
Employs an exterior insulating layer and an intermediate corru 

covering. = poles of which form with the exterior layer the walls of con- 

uous air - 

Insulated Electric Conductor, J. B. Williams, 471,588. Filed Apr. 9, 1801. 
Similar to No. 471,587. 

Joint for Electric Wires, R. H. Smith, 471,625. Filed Aug. 24, 1991. 
A screw coupling for trolley wires. 


Dynamos and Motors:— 
FF or Motor, C. W. & L. B. Atkinson, 471, 601. 
ug. e 

Provides means for enclosing brushes and commutators so that the 
machine may be worked in the presence of inflammable or explosive gases. 
Dynamo- Electric Machine or Motor, W. T. Goolden & L. B. Atkinson, 471,- 
608. Filed Aug. 18, 1891. 

Similar in its object to 471,691. 

Commutator Brush, R. Hirsh, 471,792. Filed Oct. 29, 1891. 

The brush consists of a number of strips each independently coated with a 
film of veri deposited metal, the whole being then united by means of 
a secon ; 

Brush-Holder for Electric Motors or Dynamo-Electric Machines, C. A. 
Hussey, 471,819. Filed May 6, 1889. 


Galvanic and Thermo-Electric Batteries :— 
Galvanic Battery, W. Burnley, 471,945. Filed June 18, 1891. 

A dry cell battery in which the negative element is enclosed within a porus 
cup in which a depolarizing compound is packed, the exciting composition. 
forming a layer between the open pwer end of the porous cup and the 
bottom of the outer zinc jar. 


Lamps and A ppurtenances :— 
1 of Incandescent Electric Lamps, F. S. Smith, 471,576. Filed 


Employs lead ing-in conductors of iron upon which the glass of the en- 
closing chamber is fused, and a cement surrounding the iron wires at the 

int of entrance. 

ppor for Electric Lamps, C. J. Klein, 471,645. Filed Dec. 1, 1890. 

voce means for attaching lampe of different makes to the same 

suppo 
Mast-Arm Switch for Electric ee T. Dillon, 441, 780. Filed Nov. 4, 1891. 
Bracket for Incandescent Electric Lamps, J. G. Goehst, 471,782. Filed 


Mar. 9, 1891. 

Support 15 Electric Lights, J. J. Walsh, 471,887. Filed Sept. 15, 1801. 

Electric Light Crane, J. Gallagher, 471,968. Filed July 13, 101. 
Miscellaneous :— 


Governor for Marine Engines, E. F. Wallgren, 471,725. Filed Dec. 8, 1891. 
Employs a throttle valve electrically actuated through the medium of a 


float. 
rou Jor Supporting Electric Wires, J. H. Huntress, 471,759. Filed Oct. 24, 


Electric Telpherage Apparatus, M. W. Hassan, 471,790. Filed Dec. 29, 1890. 
An electrical apparatus for the rapid transit of small pac 

5 the Temper of Iron or Steel, C. A. Casperson, 471,809. Filed 

nsists of conducting electric currents through the pieces to be tested and 

simultaneously through another piece whose temper is known and conduct- 

ing the heat develo by the currents to the thermometers. 
ectro-Therapeutic Electrode, H. Bonis, 471.850. Filed Aug. 10, 1801. 

Electric Lock, J. G. Thompson, 471,913. Filed Aug. 12, 1891. 

5 Controlled Trap Boor, F. C. Callahan, 471,947. Filed Dec. 14, 


Endoscopic Instrument, J. W. Daily, 471,990. Filed Oct. 14, 1891. 
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Valve Controller, N. E. Nash and G. A. Eddy. 471,999. Filed Nov. 20, 1890. 
atic electric controller for steam engine valves. 

Method of and Apparatus for Producing Musical Tones by Electro-Mag- 
netism, E. C. Ohmart, 472,019. Filed April 28, 1890. 


Railways and Appliances :— 
Electric Rail r 471,543. Filed Apr. 3, 1891. 


way, W. C. 
Consists in improvements re g to the housing which incloses the sup- 

ply conductor and its combination with the rail beds and supply conductor. 
evice for Transmitting Motion, G. S. Strong, 471,655. Filed May 29, 1891. 
A fluid-valve for electric street car motors. 

Device for Transmitting Motion, G. S. Strong, 471,656. Filed May 39, 1891. 


Similar to 471,655. 


Switches and Cut-Outs :— 
Electric Switch, H. Hubbell 1 Filed Oct. 5, 1801. 


An sepa! sear quick ; 
Electric Switch, C. G. Perkins, 471,760. Filed July 24, 1888. 
An electric switch in which power is stored by the turning of a shaft and 
afterward released by the withdrawal of the detent. 
Reciprocating Snap-Switch, J. S. Gibbs, 471,998. Filed Juy 3 1801. 
Automatic Electric Cut- E. A. Manship, 471,997. Fil une 80, 1801. 
Employs a paw! ada to hold the switch in a closed position, a solenoid, 
a core therefor and adjustable extensions. 
pags and Apparatus:— 
" 9 Receiver, J. A. Christy and E. J. Baldwin, 471,585. Filed Mar. 16, 


Em oys a system of perforated magnetic tubes in the chamber of the 
E electromagnet and extending up to the 


oT ers 
Attachment for Telephones, J. E. Hills, 471,549. Filed Apr. 27, 1891. 
17280 J. H. Howard g j 


CLASSIFIED DIGEST OF ELECTRICAL PATENTS, 
ISSUED APRIL 5, 1892. 


Alarms and fignals :— z 
1 91 3 A icator for Railroad Blocks, R. W. Jaggard, 472,850. Filed 
. W. C. Dillman, 472,439. Filed Dec 2, 1891. 
An annunciator for use in connection with a 8 tube. 
Annunctator, W. C. Diliman, 472,440. Filed Dec. 22, 1001. 
Similar to No. 472,480. 
Electrical Indicator, J. W. Henderson, 473,500. Filed Nov. 18, 1885. 
Provides means whereby various portions of a distant moving object may 
be automatically indicated. 


Conductors, Conduits and Insulators :— 
Compound Jor Insulating Electric Wires, L. Hill, 472,852. Filed July, 11, 


Consists of pittizite pitch, candle tar, coal tar, asphalt pitch, and rosin, 


Distribution :— 
System of Electrical Distribution, W. Marshall, 472,193. Filed Feb. 28, 1891. 
System consists in oarty ing a direct current for a long distance over a 
small wire, the distribution being effected ty means of condensers and the 


circuits being controlled and operated by a quick-acting switch or com- 


mutator. 
Nov. 24.1880 and Distribution of Electricity, W. Marshall, 472,879. Filed 
ov. i 
Consists in alternately charging a condenser and thro into the line 
beyond the condenser the currents of the condenser and the electric source ; 
these acts being performed with such rapidity that the effects in the line 
appear continuous. 


Galvanic and Thermo-Electric Batteries: 
Thermo- Electric Klement, E. N. Dickerson, 472,087. Filed Feb. 27. 1890. 
Consists of a series of parallel plates of different metals held firmly in 
contact with each other and adapted to be heated at one end. 
Thermo-Electric Battery, R. J. Gülcher, 472,261. Filed June 18, 1891, 
An improved form of the Gülcher thermopile. 


Lampe and Appurtenances :— 
eostat, J. R. Masury, 472,062. Filed June 20, 1891. 
A rheostat for use in connection with incandescent lamp circuits. 
Electric Arc Lamp, J. A. Mosher, 472,064. Filed June 20, 1891. 
Has for its objects to provide an all-night lamp using a single carbon only 
and at the same time to decrease the length of the amp 
Electric Arc Lamp, S. W. Rushmore, 472.274. Filed July 27, 1801. 
An arc lamp for incandescent circuits in which the feeding of the carbon 
depends partly upon the operation of a coil in series with the arc. 
System of Arc Lighting, H. A. Foster, 472,846. Filed Jan. 29, 1891. 
as for its object the protection of the exposed conductors and complete 
isolation of tbe operating parts of the system for the purpose of safety. 
Sed. 2. 180 5 Jor Electromagnets, E. Hofmann, 472,480. Filed 
pt. : 
An armature adjustable with relation to its magnet without destroying 
the proper relation between the two. Adapted to the operation of arc 


lamps. 

Automatic Electric Lam hter and Extinguisher, J. H. Caughy, 472,4 

Filed Nov. 17, 1891. pao AETR 7 8 
A time switch for electric lights. 


Measurement — 
Galvanometer, 8. Bergmann and G. A. Scott, 472,026. Filed Feb. 25, 1801. 

Claim 1 follows: 

In an electric meter the combination of a magnet, a metal strip longi- 
tudinally curved and gradually widened from one end to the other and sup- 
porto adjacent to the pole of said magnet, and a weight or its equivalent 

or moving the strip in the reverse direction to that in which it would be 
moved by the magnet. 
Electrical Meter, J. F. Kelly, 472,265. Filed Aug. 18, 1891. 

A coulomb meter, consisting of a motor baving a constant fleld, a shunt 
around the terminals of the motor, a load consisting of a fan or other device 
and means for indicating the revolutions of the shaft. 


Miscellaneous :— 
1 Register, C. B. Cushman and H. G. Canfield, 472,085. Filed Oct. 2, 


1801. 
Carbon Holder, H. Howard, 472,055. Filed Oct. 21, 1891. 
Carbon holder for electric welding machines. 
Lightning A'rester, E. G. Miller, 472,185. Filed Aug. 27, 1890. 
A helix having a mercury switch at the bottom and a movable armature 
for displacing the mercury, 
9 5 Glass, J H. . 5 July 1 
system of decorating glass ware by electroplat u lags, 
which is first washed with a solution of metallic alte. ny upon the 6 
1 Recording Device for Compasses, C. L. Jaeger, 472,124. Filed April 
Brush Holder, J. R. Coffman, 472,485. Filed Sept. 80, 1801. 
rush movably na slidewa ressed against the commute- 
tor and means of adjustment for mainta laing Unifor pressure. 
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` Electric Mining Pick and Drill, J. Fish, 472,444. Filed April 20, 1801. 
Musical Instrument, C. E. Guerre and G. H. Martin, 472,458. Filed Jan. 21, 
Musical instrument consisting of a sonorous body vibrated by means of an 
electrical device. 
5 Valve Controller, O. E. Lundstedt, 472,461. Filed Aug. 6, 
Railways and Appliances:— 
Hanger for Electric Wires, H. H. Luscomb, 472,220. Filed July 20, 1891. 

AX trolley wire hanger baving a head, a stem at one end of which the head 
is pivoted, and an arm serving as a stop for the head and also to transmit a 
pari of the strain on the head when in use to adjacent Rin of the stem. 

ectric Wheel- Locking Device, G. W. Blanchard, 472,329. Filed Aug. 10, 


1891. 
Has for its object to lock an electric car thus preventing it from slipping 
when ascending steep grades on the failure of the motor actuating 
cu 
I 


rrent. 
midosa. Supply System for Electric Railways, J. O. Fyfe, 472,447. Filed 
Has for its principal object to provide means for supplying current to the 

motors of moving cars without exposing the conductors or contacts. 
Switches and Cut-Outs : l 

Switch and Switch- Box, S. Bergmann, 472,037. Filed March 18, 1891. 

A switch intended for use in connection with a conduit, 

Safety Cut-Out, M. Thum, 472,084. Filed June 5, 1891. 

Consists of a safety device comprising a branch circuit connected with the 
guarded circuit and an electro-mechanical device in the former circuit 
adapted to change the guarded circuit upon a change of current in the latter. 
Switch- Box for Electric Motors, P. Wright, 472,283. Filed Jan. 81, 1891. 

An electric motor whose field magnets are in circuit with a source of 
energy and its armature on a derived circuit, in combination with a pole- 
changing switch and a second normally open independent circuit connected 
to the armature, whereby the first circult may be broken and the second 
closed or vice versa. 

Tel een Apparatus for Printing Telegraphe, H. Van Hoevenbergh, 473,897 

n : ratus for n elegraphs, H. Van Hoevenberg ; 
Filed July 90, 1801. 

Has for its object to provide means whereby the transmitting operator na 
be informed whenever the type wheel of the receiving machine is out of uni- 
son with the shaft of the transmitting instrument. 


ie anna ater for Telephones, J. J. Kato and T. H. Rhod 
0 Odectin 1 atus Jor ° ° an 8 è 
1 169. Filed: March 28, 1800 * 


e Transmitter. E. G. Acheson, 472,248. Filed June 29, 1887. 
A simple, cheap and effective transmitter, little liable to get out of order, 
self-adjusting and sensitive to very slight sounds. 


A SEARCH LIGHT ON MT. WASHINGTON.! 
BY LEWIS H. ROGERS. 


Some time since I conceived the idea of establishing a search 
light on the summit of Mt.Washington, and after two months of 
active work on this matter alone, I have arrived at the conclusion 
that the idea is of vast interest and inestimable value, not to New 
Hampshire alone, but to the world. 

In the manufacture of search lights the parabolic reflector has 
been abandoned by the Thomson-Houston Electric Company except 


for the smallest lights used on yachts. It was found that the para- 


bolic reflector caused the beam of light to diverge so that the 
intensity was lessened and there was a between the beam of 
light proper and the surrounding darkness. This bothered ocean 

ilots to such an extent as to lead to the invention of the silvered 
ens,” made of the finest glass and ground by the most skilled 
workmen. The arc lamp proper (a pair of 2-in. hollow carbons) is 
placed at the focal point, 14 inches in front of the concave side of 
the glass. In front of this large arc lamp is placed a small reflector, 
which throws the light back 14 inches on to the concave surface of 
the glass lens, which is silvered on its convex side, making it a 
powerful mirror. From the concave surface the light is refracted 
through the glass on to this mirror which sends the ray of light 
out through the glass, past the arc lamp with its small reflector 
and out through the glass door which encases the front end of the 
whole arrangement. The rays of light therefore come out of the 
projector in a single straight and very powerful beam, which 
stands out in the darkness of the night as distinct as though it 
were something on which one could walk, reaching perhaps a 
hundred miles, and all along the way it can be seen touching a 
hilltop here and there and illuminating whatever may be in its 
para As we begin to realize that in all probability this beam of 

ight can be seen from a half dozen States, the Dominion of Canada 
and from far out at sea, we get some conception of the inter- 
test which will be centered in this single spot. Those who see it 
from afar wiil want to see it closer. Those who read of it in 
distant States and who start East for a pleasure trip will surely see 
the great search E on Mt. Washington before they return. 

And now, gentlemen, in answer to the question, W hat can New 
Hampshire do to attract summer tourists? let me reply briefly : 
Place a powerful search light on the summit of Mt. Washington 
and by its side a powerful telescope. 

This light, in all probability, will be seen from the State House 
in Boston, and if so, a similar one can be placed in Boston and 
telegraphic communication established between the two points— 
so with Portland—so with Montreal. There is no telling how far 
the light can be seen as there never was such a light placed at such 
a height. This will be the highest and the strongest beam of light 
in the world. Let New Hampshire take her stand on this matter 
and she will be well repaid. 


1. Abstract of a paper read before the New Hampshire State Board of Trade, 
Concord, March 1, 1892. 
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A PERMANENT STANDARD MAGNETIC FIELD. 


A PAPER on a Permanent Magnetic Field” was, reports our 
London correspondent, read at a recent meeting of the London 
Physical Society by Mr. W. Hibbert. The author said he had ob- 
served 5 constancy of an aged bar-magnet, and he 
obtained sti ter constancy by attaching pole-pieces to a bar- 
magnet of such a shape as to give a nearly closed circuit of small 

etic resistance. The pattern described consisted of a steel rod 
1 inch in diam. and about 234 inches long, with a cast-iron disc 4 
inches in diameter and 5 inch thick fixed at one end; the other 
end was fitted in a hemispherical iron ring shell which sur- 
rounds the bar and comes flush with the upper surface of the disc. 
An annular air space less than & inch wide is left between the 
cylindrical surface of the disc and the inside of the shell, and 
when the bar is magnetized a strong netic field exists in this 
space. To use this field for producing electromagnetic impulses, 
a coil of wire is wound in a shallow groove on a brass tube which 
can slide axially through the annular space, thus cutting all the 
lines. Thetube is allowed to fall by its own weight, a neat trigger 
arrangement being provided for effecting its release. Theinstru- 
ment exhibited had 90 turns of wire in the coil, and the total 
magnetic flux across the air space was about 80,000 C. d. 8. lines. 
A large electromagnetic impulse is therefore obtainable even 
through resistances as great as 10,000 ohms. Tests of three instru- 
ments show that there has been practically no magnetic decay in 
seven months. The author, therefore, considers them satisfactory, 
and is pre to supply them as magnetic standards. To facili- 
tate calculation the number of lines will be adjusted to a con- 
venient number, say, 20,000 or 25,000. Several uses to which the 
instruments are well suited are mentioned in the paper, and a 
simple method of determining permeability by the magnetometer 
method is described. 


ELECTRICAL DEVELOPMENT AT TROY AND PORT HENRY, N. Y. 


THE work of applying electric power on the Troy City Railway 
is to be pushed at once, and in the course of the next two months 
the will be in full operation to Albia. Theerection of the 
power station will be hastened, and, if possible, completed before 

y 1. The contracts for machinery have been signed, and that 
branch of the work is already under way. The dynamos and 

ines will be ready to place in position as soon as the roses 
is in condition to receive them. The Edison system will be u 
on this route, which has heavy grades. The Fifteenth street 
branch will be pushed tocompletion as soon as the legal proceed- 
ings now 25 progress are finished and the street formally opened 
an 


The Troy and Lansingburgh Railroad are busy with plans for the 
depot loop. The Mill street extension and Fourth street branch 
are only waiting for the street improvements to be made when 
the track force will at once begin with ties and rails. 

The electric light station has placed a new 100 h. p. boiler, and 
the work on the additional plant will begin. Contracts have been 
let for building the new additions on the lot south of the present 
station, and as soon as the weather permits great progress in all 
the electrical lines will be made. 

The village of Port Henry will have a complete electric street 
lighting tem within the next three months. The National 

ectric ufacturing Company of New York, of which Edward 
F. Murphy, of Troy, is president and Rensselaer County Treasurer 
Morey, treasurer, is engaged in organizing a local company to join 
with it in constructing and operating the plant. It is Prope’ to 
issue $25,000 in stock and $25,000 in bonds and expend the entire 
amount on the plant, which wil be one of the best of its size in 
the entire country. The central station will be a brick building, 
and will contain a boiler of 125 h. p., an engine of 105 h. p. and 
dynamos of sufficient capacity to supply alldemand. There are 
about eight miles of streets, and this will necessitate about thirty- 
two miles of street wiring, which will be upon poles of the most 
approved style. Over 1,700 lights have been engaged for stores 
and dwellings. Thisis outside of the number that will be neces- 
sary for the streets. It is proposed to buy in the Port Henry Gas 
Company, and thus give. to the new company the benefit of the 
fullest possible demand from the start. e Incandescent system 
will be used for streets and inside lights. The lampe will vary 
from 16 to 82 c. p., and the expense of the lights for house use, 
hei meters are to be used, is equivalent to gas at $2 per thousand 
eet. 


HOPE FOR THE WESTERN UNION. 


THE Paris (Ky.) Record holds out to the Western Union Tele- 
graph Company the following crumb of comfort: 

“ Frank P. Webb went to Lexington yesterday to take the 
position of pau dana ted for the Western Union Telegraph Com- 
pany. This makes three Paris boys in that office, and were all 
taught by A. C. Adair, who says he can furnish the company a 
general manager if necessary.” 


April 18, 1899.] 
TRADE NOTES AND NOVELTIES 


AND MECHANICAL DEPARTMENT. 


Advertising ts to business what exercise is to 
health. 


THE GREENFIELD SWITCHES AND CUT-OUTS. 


THE INTERIOR CONDUIT AND INSULATION COMPANY of this city 
have recently introduced a new combined pull switch and ceiling 
ndant cut-out, and also a new pendant pull switch, invented by 
r. E. T. Greenfield, the electrician of the company. These are 
made in a variety of forms, and are clearly shown in the ac- 
companying illustrations. 
ig. 1 illustrates the interior mechanism which is employed in 
the different styles of switches and is concealed within the shells. 
This switch overcomes the difficulties experienced in turning on 
and off any style of key socket suspended from flexible pendants. 
Grasping either the cord or the lamp with the hand, the light may 
be turned on or off by a slight pull. 

Fig. 2 shows the switch made to fit the standard conduit 
branch junction boxes and cut-outs manufactured also by the 
Interior Conduit and Insulation Company, and Fig. 8 represents 
the switch as adapted to the base of their V. V.” ceiling cut-out. 


THE ELECTRICAL ENGINEER. 


393 


THE E. S. GREELEY & CO. FROM 1866 TO 182. 


Norsine affords a more striking exhibit of the progress of elec- 
trical engineering during the past quarter ofa century, than a 
comparison of the trade catalogues issued by ane supply 
dealers then and now. In 1866 the firm of L. G. Tillotson & Co. 
then well-known manufacturers of railway supplies, decided to 
add a department of electrical goods to their business. The cata- 
logue and price list issued at that time, now lies before us. Itisa 
modest little pamphlet, 4 inches by 6, containing 20 pages, of 
which the last three are more than sufficient to accommodate the 
electrical department. As a contrast to this, the new catalogue of 
1892, just sent out by the E. S. Greeley & Co., successors of the 
Tillotson house, is a thick book of no less than 450 pages, 54 by 
84 inches, of which the index alone, closely printed in small type, 
occupies more than five times the space of the old catalogue. Only 
about thirty different articles are to be found on the original list, 
mostly telegraphic supplies, as in those days electricity was con- 
sidered available for little else. The latest list embraces some 
thousands of different articles of every cunceivable description, 
and more are being added every week, so that it is scarcely too 
much to say that a catalogue is out of date now-a-days almost 
before it can be got into print. | 

No less remarkable isthe reduction in the prices of goods, 
which has been made possible by manufacture on a large scale, 
with improved and special machinery, and with studied refer- 
ence to simplicity and effectiveness of design. In 1866 the price 
of the best Morse key was $7; a better one is now listed at $2. 


Relays were $22, not as good as now sold for $5. The sounder 


Fias. 1, 2, 8, 4 AND 5.—GREENFIELD SWITCHES AND CUT-OUTS. 


The same mechanical principle employed in the combined pull 
switch and ceiling pendant cut-outs, is used to great advantage in 
the pendant pull switches. 

ig. 4 is a pendant pull switch designed for attachment to 
flexible cords for controlling Mcandescent lamps with the same 
freedom and safety as is experienced in handling an ordinary 
push button on an annunciator circuit. The switch may be used 
as a pendant from the centre of electroliers, thus dispensing with 
key sockets, and affording ready means for easily controlling the 
current. In general, it serves to bring within control lamps that 
are otherwise out of reach, permitting them to be turned on and 
off from any point that may be reached by a flexible cord. 

Fig. 5 illustrates another application of the same mechanical 
principle embodied in the foregoing designs, and may be used 
with advantage in flexible cord pendants where it is not con- 
venient to substitute the combined ceiling pull switch and cut- 
out for the ceiling block already in use. This switch may be 
inserted in any flexible cord pendant by simply cutting the cord 
and attaching the terminals to the binding screws provided for 
that purpose. As in the other forms of the same switch, the 
1 may be turned on or off by a slight pull of the cord only. 
These switches are easily and quickly wired and are thoroughly 
reliable in every respect. In view of the fact that all the pro- 
ductions of the Interior Conduit and Insulation Company are 
noted for excellence of workmanship and finish, it is hardly 
necessary to state that the articles described above are compact in 
form and present a neat and attractive appearance. Once more 
this company have added a valuable article to their already long 
list of noteworthy specialties. 


trolley wire. 


that cost $12 then, can be had for $8.50 now, and the reduction 
in other articles throughout the list is as great or greater than 
in the case of the apparatus mentioned. 

At the time Tillotson & Co. embarked in this line of manufac- 
ture, there was only one other establishment of the kind in New 
York, and this one went out of business many years since. The 
old firm, and its successor, The E. S. Greeley & Co., have always 
maintained a leading position in the trade, and though they have 
made several removals, have always remained within a few doors 
of their original location at 26 Dey street. We venture to say 
that they will be found doing business at the old stand or in its 
immediate vicinity, 25 years hence, but how large a volume their 
catalogue will have expanded to by that time, is beyond the 
power of our imagination to undertake to prognosticate. 


PEPPER & REGISTER. 


THE above firm, of the Provident Building, Philadelphia, have 
secured the order to build and equip the Delaware Bay and Cape 
May Electric Railway, a six-and-one-half-mile road, with ten car 
equipments ; generator to be 150 h. p., and cars to be equipped 
with 80 h. p. single-reduction motors, both of the Westinghouse 
Electric Company’s manufacture. The Ball engine is to be 
used, Coatesville boiler and stack, Schieren’s belts, Morris-Tasker 
Company's brackets for pole construction and Washburn & Moen's 
The road is to be in operation, complete, by the 
first day of June. 

They have also secured the order to build, complete, the mu- 
nicipal electric lighting plant for Doylestown, Pa., and several iso- 


- lated plants, work upon which will begin at once, 
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THE D. M. STEWARD MANUFACTURING co. 


Mr. D. M. STEWARD, the head of the above concern, of 
Chattanooga, Tenn., has reached home after a trip through the 
country extending over two months and including more than 2,000 
miles of railroad travel. In a business point of view, it was the 
most successful trip he has ever e. The material used in 
Lava insulators is of wide applicability, and is made up iuto a 
apes reed of articles. As an indication of this, it may be men- 
tioned that the actual sales of Steward’s patent pencils foot 
up exactly 4,000,000 pieces ; while many thousand gross of Dust- 
leas School Crayons ” and other specialties made by the company 
were also disposed of. Mr. Steward also effected extensive sales 
of Lava gas tips and burners for natural or manufactured gas. 
As to the Lava insulators, it is worthy of record that sales were 
made to old and new customers in every city visited, and in many 
cases standing orders were increased. 

At the present time, the company is enjoying a steady flow of 
business from mail orders, and the increase in the working force 
oe OD Prosad G0: AA- Penh: paco wae the growth of the 
industry. 


A LAMP FACTORY ON WHEELS. 


Soc is a Westerner’s report as to a well-known New England 
firm. The truth of it is that the Germania Electric Co., in 
moving from its old place at Cambridgeport to the quarters 
at Marlboro, had to take to the steam horse, and ly shi 
as fine a lot of testing instruments and pumps as was ever assem 
on a train. The gain in facilities at the new factory which is 
just about ready for work, will allow the firm to turn out the 
improved Shaefer pea all the more promptly, and we presume 
George Cutter will push all the more vigorously with this, one of 
his specialties. 


THE RIEDEL ARC LAMP. 


ONE of the most interesting of the recent improvements in arc 
lamps is that due to the ingenuity of Mr. Josef Riedel of Marlboro, 
Mass. In this lamp the arc is formed at a point of uniform height 
and regulated by means of movable carbon holders, which are oper- 


ated by an electromagnet hires i on the top part of the lamp- 
supporting frame, and a suitable feed mechanism, while the 
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Fic. 1.—THE RIEDEL ARC LAMP. 


formation of the arc is regulated by a second electromagent that 
produces the separation of the carbons when the current is 
switched into the lamp. 

The accompanying illustrations, Figs. 1 and 2, clearly show 
the method of operation, Fig. 1 being a vertical and Fig. 2 a 
horizontal view of the lamp. The cords d from the lower car- 
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bon holder oi run over pa pullos d d at the top of the frame, 
and also over a movable pulley d* on the armature of the magnet 

. This magnet is in the main circuit, and hence, when the cur- 
rent is turned on, draws down the pulley d‘ and drops the lower 
carbon. The shunt magnet, E, actuating the ratchet wheel 
J. has attached to its armature a circuit breaker. The re- 
sistance of the arc, when it becomes too long, sends enough 


Fia. 2.—THE RIEDEL ARC LAMP. 


current through the shunt to attract the armature of the magnet 
E and throws the circuit breaker into operation. The ratchet 
wheel f then slowly revolves and allows the carbons to approach 
each other. 

Another advantage of this lamp is that its height is consider- 
ably less than most of those in use, thus effecting a saving in 
vertical space. 


ELECTRIC HEATERS FOR STREET CARS. 


AMONG those who have obtained good results this season with 
the Burton electric heaters is Mr. Enyart, of La Salle, Ill. His 
interesting letter is subjoined : 

La SALLE, ILL., Feb. 20, 1802. 
ELBOTRIC MERCHANDISE Oo., 
W. R. N, Gen’) 8 

Dear Sir: ing to your favor, about heaters, will say that during the 
winter 1800 and 1601 I experimented with a Burton heater, with the result that 
now every car on our system is heated with the Burton Electric Heaters. I 
consider it the best method for heating street cars now in use, being clean, safe 
andcheap. I estimate that it costs us $1 per car per month for heat. 


Yours truly, 
(Signed) E. S. ENYART 
Supt. 


A BIG WAGON FOR KERITE. 


Ir has remained for Supt. W. R. Brixey, of the Kerite works of 
Seymour, Conn., to produce the heaviest and largest vehicle of 
its class ever turned out. Recently returned from an extensive 
and interesting European tour, he brought back an idea of this 
rolling monster, from which has been evolved the heaviest draft 
wagon in America, with a freight capacity of 35 tons of kerite 
from the manufactory to freight depot, employing ten teams of 
horses. . Brixey proposes to keep the wagon in steady employ 
hauling the output of the factory to the railroad, so that orders 
may be promptly filled. 


MORE WESTINGHOUSE ROADS IN NEW ENGLAND. 


IN our last issue we noted the closing of important contracts at 
Fitchburg, Mass., and Waterville, Me., by Mr. R. 8. Brown, the 
electric railway agent of the Westinghouse Electric Co. ; 
Brown, since then, has added some more roads to his list. He has 
just closed a contract for the equipment of the new palace car, 
which is to be put on the road of the Springfield, Mass., Street 
Railway Co. The car is a poeot beauty, built by Lewis & 
Fowler, with plate-glass windows, mahogany interior and the 
richest upholsterings. The Westinghouse motors, etc., will be of 
the best possible finish. 

Another contract made by Mr. Brown is with the Worcester 
Consolidated Street Railway Co., for four car equipments, for 
that number of 84-foot cars. Each car will have two 25h. p. 
motors. He is also to furnish two 20-foot cars with two 20 h. p. 
motors each, and one 250 h. p. generator. 
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THE EDISON CONTROLLING RHEOSTAT. 


A NEW starting and controlling rheostat for motors running on 
high voltage currents has been recently designed by the n 
General Electric Company, and is clearly shown in the accompany- 
ing illustration. This is a modification of the standard Edison 
starting box for motors of large current capacity shown and de- 
scri in THE ELECTRICAL ENGINEER of April 6, which is 
furnished with an ordinary switch base, fitted with a number of 
contact blocks and plates, arranged in a semi-circle around the 

ivot upon which turns the switch arm. The formation of arcs 
tween the contact blocks, resulting in their deterioration and 
destruction, when the rheostats were used on high voltage cir- 
cuits, constituted a difficulty which it became necessary to elimi- 
nate. The arcing could be avoided by employing a larger num- 
ber of blocks on the board, but this would necessarily increase 
the cost of manufacture, as well as the size of the board. 


NEW EDISON CONTROLLING RHEOSTAT. 


The modification consists in the substitution of a switchboard 
with several separate and distinct switches, in place of the 
ordinary board just mentioned. By the employment of several 
separate switches it is possible to arrange the coils of the 
rheostat in multiple with themselves so that if it is required 
to carry a larger current, or remain in circuit constantl 
for the p of reducing the of the motor, it is 
comparatively simple to manipulate the switches according to 
requirements. The resistance is built up of tinned iron wire 
wound in spirals, and arranged in sections, Each of these sections 
can be thrown in or out by meansof its proper switch. The rheo- 
stat is designed to start, and control the speed of, a 100 K. W. 
motor, working on a 1,200-volt circuit. The range of resistance 
is very wide, its greatest limit being 72 ohms, while, with 
the switches properly arranged it can be reduced to .25 of an 
ohm; the current-carrying capacity for the smaller resistance be- 
ing increased in the same proportion. The over-all dimensions of 
the box shown, which was designed for an electric mining plant 
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are: Height, 5 feet, 6 inches; width across switchboard, 28 
inches ; depth, 26 inches. 

Rheostats of this design are absolutely fireproof, strong and 
substantial in construction, and have been arranged with a view 


to securing a high insulation resistance. 


NEW ENGLAND NOTES, 


THE FITCHBURG STEAM ENGINE Co. of Fitchburg, Mass., an- 
nounce their removal into new T For several years 
there has been an increasing demand for their engines until they 
were unable to keep up with their contracts, although running 
nights for some time. Their new factory is fitted throughout 
with all the best modern tools and facilities for handling large 
work, such as traveling cranes, etc., and is more than twice the 
size of their old plant. Their facilities for shipping are the best, 
as they can load directly from their erecting room on to the cars. 
They are now in shape to fill all orders promptly—for either large 
or small, vertical or horizontal, high speed, slow speed or com- 
pound condensing engines. 


Mr. C. A. BALDWIN, who has been for the ar ear the New 
England manager of the Electrical World, for the W. J. Johnston 
Company, of New York, has resigned his position with that 
company, to go into business with his brothers at 71 Devonshire 
street, Boston. They will hereafter conduct a business at that 
address under the title of Baldwin Brothers, and will make a 
2 of handling electrical stocks, bonds and securities. Mr. 

dwin, during his year's connection with electrical newspaper 
enterprise, has made many friends for himself amongst the elec- 
trical trade, and enters his new duties with the good wishes of all 
who have oome in contact with him. 


THE HART AND HEGEMAN MANUFACTURING COMPANY, of Hart- 
ford, Conn., have recently been making large shipments of their 
well-known Hart snap switches to the West and South, and have 
had a great many calls for their large 75-ampere switch. This 
switch possesses many features of excellence. It is substantially 
built, and is small and compact for its capacity. A special feature 
of the Hart switch consists in the substantial binding po pro- 
vided, ample capacity being allowed for the reception of 000 wire, 
and overcoming the objection to many switches, whose bindin 

are too light for the amount of current to be carried, an 
are not at all adapted for heavy currents. 


THE CHAPMAN VALVE COMPANY, of Boston, whose factories 
are at Indian Orchard, Mass., have closed a contract with the 
Edison Electric Illuminating Company, of Boston, for the com- 
plete valve equipment of their new central station on Atlantic 
avenue. Their valve is specially constructed for use with high 
pressure steam, and is meig wi general approbation amongst 
electrical engineers. It will remembered that the Chapman 
valve is used in the new power house of the West End 
Railway Company of Boston. 


THE STANDARD ELECTRIC Tıme Co., of New Haven, Conn., 
find a great interest aroused in their new electric tower clock, 
and they are having many inquiries regarding it from all sections 
of the country. They have recently contracted to place one of 
them in the new depot of the Chesapeake and Ohio Railroad at 
Newport News, Va. They have also closed a contract to place 
aint system of electric clocks in the new Drexel Institute, Phila- 

elphia. 


treet 


NEW YORK NOTES. 


HatzeL & BUEHLER, of 29 West Twenty-sixth street, report 
among recent contracts the following: To the New York Hospital, 
two 750-light generators of the Detroit Motor Works manuface 
ture. This contract also includes two 75 h. p. Straight Line 
engines. To Austin, Nichols & Co., one 80h. p. and one 15 h. p. 
Detroit motor. These, with several smaller contracts secured, 
have made a busy month for Hatzel & Buehler. To obtain space 
necessary for increasing business, this firm have secured very 
much larger quarters, and after May 1 will be found at 114 Fifi 
avenue. 


THE H. W. Jouns Mrd. Co. of 87 Maiden Lane, has just issued 
some very neat price-list literature of its various asbestos produc- 
tions for structural, mechanical and electrical pur . It has 
also published a miniature color chart, which is one of the neatest 
advertising chromos we have ever seen. It tells what colors, 
tints, shades and color harmonies are, and shows the primary colors 
and the method of producing secondary colors from them. The 
company publishes also a large chart giving further information 
of the same kind. 


THE SHORT RAILWAY SysteM.—The Short Electric Railway 
Company announce recent sales to the Braddock Electric Railway 
Co., Braddock, Pa.; the Union Passenger Railway Co., Chester, 
Fa.; the Fort Wayne Electric Railway Co., Fort Wayne, Ind.; the 
Schuylkill Electric Railway Co., Pottaville, Pa. 
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J. L. Somorr.—Rapid growth of business has compelled J. L. 
Somoff to institute a search for larger and more desirable quarters 
for the manufacture of his many novelties in incandescent lamps, 
surgical outfits, etc. A new catalogue is about ready for mailing, 
containing cuts of his decorative and other lamps and specialties. 
Mr. Somoff reports some excellent orders for his own peculiar 
style of goods from the Pacific Storage Co., of San Francisco, 
Cal., who are acting as his agents on the Pacific Coast. The Elec- 
18 Appliance Co., of Chicago, will hereafter handle his goods 

80. 


WakpD ARO LamMps.—Noticing the many styles of lamps in the 
rooms of the Electric Construction and Supply Co., I was 
prompted to ask Manager Corey how many styles of lamps were 
manufactured by his company. When he answered 56, I confess 
I was nota little surprised. Mr. Corey further informed me that 
the making of these lamps for different voltages, etc., required 
over 500 combinations. They are having an extraordinary sale of 
their focusing and photo-engraving lamps, as shown at the Buffalo 
Convention. 


TRUEX & VAIL, electrical supplies, have taken a desirable 
„drop“ in the Electrical Exchange Building, having removed 
from the sixth to the fourth floor, where they have secured a.nice 
suite of rooms with a frontage on both Liberty and Washington 
streets. In their new quarters they have a good-sized laboratory 
and calibrating-room, in which the well-known Walker ammeters 
are calibrated. They report large orders for their swinging ball 
Ente arresters, Walker ammeters, etc., for which they are 
sole agents. 


THE New YORK ELECTRICAL WORKS have leased an entire 
floor at 161 Washington street, this city. and have placed therein 
a complete outfit of fine machinery. This company is now in a 
position to manufacture almost everything in the line of switches, 
etc., in fact, all the smaller apparatus required in electric instal- 
lations. They are making a specially constructed trolley wheel 
made from a combination metal, which, they claim, will last at 
least twice as long as any wheel on the market. 


MB. A. S. BROWN, manager of the Security Insulator Co., who 
has been ailing for a few days, is, we are glad to say, at business 
again. The Electric Appliance Co. of Chicago have been ap- 
pointed Western agents for the Security insulator. 


THE IMPERIAL PORCELAIN WORKS have opened a New York 
office at the Exchange Building, 136 Liberty street, Room 417. 
It will be in charge of Mr. C. E, Chapin, who will represent it as 
agent. 


WESTERN NOTES. 


VINCENNES, IND.—In 1886 the Vincennes Electric Light and 
Power Company installed their original steam plant, which con- 
sisted of two 945 x 10 Armington & Sims engines; two 50 h. p. 
steam boilers, set with improved furnaces and grates ; feed water 
heater ; two Blake steam pumps, injector, etc. The company is 
now making arrangements to put in a 1,200-light alternating 
incandescent machine, for commercial and domestic service. 
Bids for enlarging and remodeling the power plant were invited, 
and a number of very elaborate plans and specifications were sub- 
mitted. After long and careful consideration of the twenty pro- 

Is handed in, that of the Pond Engineering Company, St. 
uis, was finally accepted, although the price asked was among 
the highest. It contemplates the furnishing of one 110 h. p. 
Armington & Sims engine and a 66 x 16 flange steel boiler, with 
rocking grates and Pond improved furnace; a 200 h. p. Hoppes 
feed-water heater, and two No. 4 Blake boiler feed pumps. The 
Pond Company is to deliver and erect all this machinery in Vin- 
cennes, at the same time remodeling the pipe work, so as to make 
a compact and well-arranged system throughout. It is expected 
that the new plant will be in operation early in May. 


Mr. L. K. COMSTOCK, electrical engineer, No. 427 Rookery 
Building, was recently called in to act for the Moline Central 
Street Railway Co , of Moline, Ill , in adjusting damages done by 
the recent fire in their plant in February, when they lost a railway 

enerator and appurtenances. The plant was insured, and Mr. 

oree Bain acted for the insurance company in the adjustment. 
The railway company immediately sent a representative to 
Chicago, where a 100 h. p. multipolar generator of the Westing- 
house type was purchased. The road, during the interim, was 
supplied with current from the Davenport and Rock Island Rail- 
way Co., and not a single trip was lost on account of the fire. 


THE WOODWARD STORAGE BATTERY CaR, which has been run- 
ning regularly on the Jefferson avenue line, Detroit, is attracting a 
great deal of attention. With the batteries fully charged the car 
will run between eighty and eighty-five miles, while with the 
present facilities for charging, it only runs forty-two miles. 
Arrangements are being made to charge the car for eight hours 
each night, so as to render it capable of performing a full day’s 
service. Meanwhile the car will run only during the afternoon. 
The Rae motor, which was lately put into this car, is giving entire 
satisfaction. : 
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E. R. GILMAN & Co., 140-141 Rialto Building, dealers in elec- 
trical securities, are offering at the present time first mortgage 
bonds of local companies at Faribault, Minn.; Neenah, Wis.; 
Escanaba, Mich.; Miles City, Mont.; and Colorado Springs, Col. 
They also have preferred income-bearing stocks for sale in the 
Chicago Insulated Wire Co.; the Great Western Electric Supply 
Co., and the Northwest Thomson-Houston Electric Co. 


THE METROPOLITAN ELECTRICAL CORPORATION has been formed 
at Kansas City, with offices at 415, 416 and 417 Whitney Building. 
Mr. T. F. Clohesy is the president. It intends to do a general 
electrical engineering business in the West, and will undertake 
contracte, construction, tests, etc., for all classes of light, power, 
storage and railway work It will also serve as agent for a large 
line of light and power supplies. 


Mr. JOHN R. MARELE, the well-known pioneer in electrical 
work of Detroit, Mich., is paying special attention to placing cen- 
tral stations, gas companies and similar corporations upon a sound 
commercial, financial basis and on a dividend-earning scale. Mr. 
Markle, from his long experience in fuel, gas, steam and electrical 
work is eminently fitted for giving reliable advice in such matters. 


THE ELECTRIC APPLIANCE COMPANY have just received their 
first shipment of Cutter specialties from Philadelphia and have 
them on exhibition at their store, where they are attracting con- 
siderable attention. The flexible bracket and portable as well as 
the C. S. shade are looked upon as very desirable specialties. 


PHILADELPHIA NOTES. 


= WARREN WEBSTER & Co. report orders booked within the 
last few weeks as follows: Through their European Company, 
headquarters at Antwerp, Belgium, three orders for Webster's 
vacuum heater and purifier; U. S. A.—one 1,200 h. 12 being 
second order from National Tube Works Company, McKeesport, 
Pa.; one 1,500 h. p. from Republic Iron Works, Pittsburgh, Pa.; 
one 1, 500 h. p., third order from Annheuser-Busch Brewing Associ- 
ation, St. Louis, Mo.; one 1, 600 h. p., fifth order from Cleveland 
Rolling Mill Company, Cleveland, Ohio; one 200 h. p. from 
Pennsylvania Steel Company, Harrisburg, Pa. Their factory is 
working to its full capacity, and the 5 of business are 
excellent for a very successful year. They also report that the 
have experienced an excellent business during the past winter wit 
the Williames vacuum system of steam heating. They furnish 
catalogues free of expense, and visit plants at their own expense 
in any part of the United States where estimates are désired. 


H. T. Palisrk, the manufacturer and patentee of the Paiste 
switch and other specialties, has sold to the Bryant Electric Co. 
of Bridgeport, Conn., his patents on the Paiste single-pole switch, 
together with the business of the same. The transfer took 
April 1. Mr. Paiste continues in the specialty line, and will in- 
troduce shortly to the electrical trade a number of new devices 
that he thinks will be appreciated by all. 


WILLIAMSPORT, Pa.—The Edison Electric Illuminating Com- 
pany, whose plant is leased by Shaw & Hess, expect to make 
quite extensive improvements this spring, and will add another 
large dynamo with power to drive it. Mr. E. A. Rowley is presi- 
dent of the company. 


R. THomas & Son, of East Liverpool, Ohio, have purchased the 
entire porcelain plant formerly owned and operated by the West- 
inghouse Electric Company, at Pittsburgh. 


THE PENNSYLVANIA ELECTRIC ENGINEERING COMPANY has 
the contract for wiring the new Hebrew Temple on Bond street 
for 500 lights. 


THE IMPERIAL ELECTRIC COMPANY are making a special run on 
porcelain insulators on which they are quoting rock bottom 
prices. 


Mr. C. M. WILEINS, of the Partrick & Carter Co., has just re- 
turned from a pleasure trip to Florida with his family. 


THE POWELTON ELECTRIC LIGHT COMPANY have added a Wood 
60 arc light machine to their plant. 


NEw ENGINES FOR CAMDEN, ARK.—The Camden Electric Light 
and Power Co. write us that they have determined to buy a new 
125 h. p. compound Ideal engine, and have made a contract for it. 


Departmental items of Electric Light, Electric 
Railways, Electric Power, Telegraph, Telephone, 
New Hotels, New Buildings, Apparatus Wanted, 
Miscellaneous, etc., will be found im the advertising 
pages. 
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A CHAPTER IN AMERICAN STORAGE BATTERY 
HISTORY—THE DONALDSON-MACRAE STORAGE 
BATTERY. 


E interest taken in the storage battery at the 
present day, and the strenuous efforts that are 
being made by electricians toward its perfection, 
render it difficult to realize that American work 
in this direction is only ten years old. 

in November, 1882, that the steamship 


It was 
“ Labrador” brought to this country some Faure-Planté 
cells, made of punched sheet lead, the holes being filled 
and the surface covered with a paste of red lead, and the 
whole being wrapped in flannel and bound with rubber 
straps. Experiments upon these in Baltimore resulted in 
the production of a cell similar to the present grid type. 


A patent recently issued to Messrs. Wm. W. Donaldson 
and Roderick Macrae, of the Donaldson-Macrae Electric 
Co., of Baltimore, on an improved storage battery plate, 
recalls the fact that these gentlemen were the first, as far 
as we know, to engage in accumulator work in this country. 
Mr. Macrae was a student at the Glasgow Physical Labor- 
atory in 1881, when Sir William Thomson received from 
M. Faure in Paris the famous “ black box of stored energy,” 
which created so much interest at the time and first directed 
attention to the possibilities of storage batteries. In 1883, 
he established, with the help of Mr. Donaldson, the first 
distributing storage station in the United States. This 
station was built in Baltimore for the Electric Storage Co., 
of that city, and had a plant of some 200 cells, supplying 
current for light and power in the vicinity. In 1884 a 
second plant was installed; this time in the cellar of the 
Academy of Music, for the operation of the stage lights. 
These stations, situated a mile apart, were both charged on 
the same circuit from the local lighting station, the accu- 
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repairs on the batteries were excessive. On one occasion 
$14 was realized on the sale of platinum wire taken from 
lamps broken within a period of three weeks! 


Fig. 1.—DONALDSON-MAORAE BIPOLAR DYNAMO. 


Mr. Donaldson entered the field with Mr. Macrae in 1883, 
and in 1885 o 
with 42 small cells, 


rated a car of the Daft line in Baltimore 
This led to other experiments in 


Fia. 2.—Successive STAGES IN THE MANUFACTURE OF DONALDSON-MACRAE STORAGE BATTERIES. 


mulators, being placed in series, Both these plants, after 
over eighteen months’ work, were discontinued, as the in. 
candescent lamps at that time were very costly, and the 


traction work, which continued for a year on an old oar 
with a Van Depoele motor. In 1886 Mr. Donaldson took 
charge of the Crescent Club lighting plant, in Baltimore, 


898 


consisting of 350 one-h. p. hour cells and when, in the 
spring of the same year, the American Opera Company 
started on their Western tour, Mr. Donaldson took charge 
of all their electrical effects. Storage batteries were em- 
ployed exclusively, 56 cells being charged about once a 
week in the large cities through which the company passed, 
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Fia. 4.—DONALDSON-MAORAE PORTABLE STORAGE CELL. 


and used on the “ one-night stands” where current was not 
obtainable. After this time, during 1887 and 1888, Mr. 
Donaldson and Dr. Louis Duncan, of Johns Hopkins Uni- 


versity, experimented with storage batteries for the Storage 


Company of Baltimore, with a view to their use in traction, 
and Mr. Donaldson successfully operated an eighteen-foot 
car with 74 h. p. Sprague motors, climbing with ease the 
74 per cent. grades of the Baltimore streets. For eighteen 
months, these two gentlemen tried to get a successful thin 
plate accumulator and succeeded in producing one that was 
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cell has been in practical use since last Au 
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rown until now there are over 500 cells of the Julien type 
in use in Baltimore and Washington, of which Mr. Donald- 
son has charge. Stations were afterward established in 
Cincinnati and Cleveland, and in January of this year the 
Storage Battery Supply Co., after consulting with Mr. 
Donaldson, started such a system in New York and 


Brooklyn. 


Mr. Macrae has always kept abreast with the develop- 
ments of storage work, and with Mr. Donaldson, incor- 

rated in 1891 the Donaldson-Macrae Electric Co., of 

altimore. They have now perfected a battery plate 
which differs from all of the well-known types, being one 
inch in thickness and built up in sections. This type of 
t, one, accord- 
ing to the Columbia Phonograph Co., having run a phono- 
graph for 100 consecutive hours, The elements of this 
cell weighed 33 pounds. These are now used in the Senate 
and House of Representatives, and also by Johns Hopkins 
and Washington and Lee Universities and the University 


of Nebraska, where Prof. Owens has 50 cells in use. 


The cell is constructed by taking a standard section 
made by: punching trays of sheet lead and filling them with 
active material, with holes extending from the surface up 


to the separation of sheet lead which is placed between two 


filled trays. The whole is then burned or welded to- 
gether, and any number of sections are joined in one. The 
mode of support and clamping is most novel and a little 
rubber button is used to separate the plates. 

The following table gives the special types of cells with 
their capacities and weights and the purposes for which they 
are especially adapted: i 


ö W f 

8A 85 8 Portable lighting. : 

5 B 140 12 Medical and telegraph. 

5 D 280 24 Fan and sewing machine 
work and railroad light. 
ing. 

5 F 420 86 siete a a and dental 
wor e 

7 I 945 81 Central station lighting 


and motor work. 


Fic. 8.—VARIOUS SIZES AND TYPES OF DONALDSON-MACRAE STORAGE CELLS. 


excellent in all respects but that of cost, which, unfortun- 
ately, was prohibitory. » 

In the latter part of 1889, Mr. Donaldson, who was then 
the agent for the Consolidated Electric Storage Co., started 
the first station for distributing storage batteries for phono- 
graphs, sewing machines, etc., the batteries being 
charged by the Donaldson-Macrae bipolar dynamo shown 
in Fig. 1 of the accompanying illustrations. This has 


Fig. 2 shows the five successive stages in the manu- 
facture of the Donaldson-Macrae cells. Here 1 is a piece 
of sheet lead punched and ready for filling; 2 shows a half 
section filled and trimmed; 3 is a view of two sections, 
showing the solid centre-piece in position ready for burn- 
ing; 4 shows an electrode of type Æ consisting of four 
sections joined together, while 5 isan air-tight rubber case 
used for phonographic work. 
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Fig. 8 shows the relative sizes of the various plates, and 
Fig. 4 the type of portable rubber cell box adopted by 
the company, while Fig. 5 shows a diamond saw a rock 
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Fia. 5.—LABORATORY APPARATUS DRIVEN BY DONALDSON-MAORAE 
MOTOR AND STORAGE BATTERY 


specimen grinder operated by a motor driven by a single 
cell of this type. 


THE CONSUMPTION OF ZINC IN BATTERIES. 
we ; 


In Tue ELRCrRICAL. ENGINEER of April 6, the answer 
given by Mr. Franklin L. Pope to my query in the previous 
number, ‘‘ If 100 cells of battery in a circuit of 1,000 ohms 
separated as much zinc chemically as the same battery 
would do in a circuit of 2,000 ohms in which was included 
another battery of 100 cells,” merely reaffirms the fact 
without carrying with it that elucidation so necessary to 
lower the conclusions of mathematicians to the plane of 
every-day workers in the telegraphic field. With the 
intention of making the subject a little clearer, I subjoin 
some tabulated calculations in which the cells are assumed 
to be one volt each, and the electro-chemical equivalent of 
zinc a8 0.0003367 gramme, which is the weight deposited 
by one coulomb, that is, an ampere for one second. 

By this table it will be seen that the quantity of current 
(amperes) in each case is in direct proportion to the number 
of cells in circuit, The energy (watts) is in proportion to 
the square of the number of cells, as is also the consumption 
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or chemical separation of the zinc. By inspecting the table 
it will be seen that if one cell is working alone in a cir- 
cuit of 1,000 ohms it will expend double the energy and 
produce twice the current and consume twice the quantity 
of zino that a similar cell would do in a circuit of 2,000 
ohms. In a circuit of 1,000 ohms, 100 cells will give one 
hundred times stronger current than is given by one cell 
alone in the circuit, expending 10,000 times more energy 
and consuming 10,000 times more zinc. Each ceil working 
in the series of 100 will consume one hundred times more 
zinc than if it were unassisted by the other 99 cells. Yet 


its individual current as determined by C= - is the 


same in either case. 

The table also shows that 100 cells consume as much 
zinc per cell in a circuit of 1,000 ohms, as 200 cells con- 
sume per cell in a circuit of double the resistance, and that 
in a circuit of 2,000 ohms, 200 cells will consume 40,000 
times as much zinc as one cell working alone and furnish 
only 200 times the quantity of current ; but as the 200 cells 
carry into the circuit 200 times more electromotive force, 


E 
as well as current (c = -p | therefore the product of the 
volts by the amperes becomes a measure both of the energy 
and of the necessary consumption of zinc to produce it. 


| Zinc Consumed per Second. 


in oe 
Circuit. E he Total Total Per Cell. 
Grammes. Grains. Grains. 
1 12,000 |.0005 | .0005/.00000016835 . 000002598 . 000002598 
10 4.005 05 J. 000016835 . 0002598 00002598 
100 14.05 5. 0016835 02598 0002598 
200 1 ; 784 .10891 .0005196 
1 11,000 |.001 .001 |.0000008867 |.000005196 |.000005196 
100 re ji 10. 67 .05196 .0005196 


A POINT OR TWO ON PRIMARY BATTERIES. 


BY 


VTA Crowd 


In a recent article in THE ELECTRICAL ENGINEER upon 
the much-abused primary battery, I was pleased to see Mr. 
A. E. Kennelly touch upon the true basis of economy in the 
chemical generation of electricity, namely, internal resist- 
ance. The output from any cell, whether in volts, amperes 
or watts, as well as—if I may term it such—the “ our- 
rency efficiency,” are all dependent upon this one factor. In 
keeping with other queer things, peculiar only to the 
primary battery, the smaller this factor R becomes, the 
greater benefactor it becomes. 

Not wishing to shield behind the modern maxim that 
nothing is impossible, or to aim a blow at superior intellects 
because of early incredulity, it is nevertheless a lamentable 
fact that the slow progress towards the commercial devel- 
opment of the primary battery is directly due to the subject 
having been taken up by electricians instead of chemists, 
and having been chiefly studied from an electrical stand- 
point, without regard to, and in many cases without an 
elementary knowledge of, its chemical reactions—primary 
to the secondary effect of volts and amperes. Is it then 
becoming to the electrician to condemn Nature’s most 
powerful and wonderful secret chamber because he does not 
find upon its threshold the object of his search ? 

The primary battery thus becomes a chemical prob- 
lem ; but allied with it and of no less importance is a 
thorough knowledge of electro-chemistry ; but ere we have 
progressed far, a third important factor, which may be said 
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to be wholly mechanical, appears. Then we have in the 
most perfect battery, three subjects which must be met and 
disposed of to obtain true results, and our problem becomes 
one of no mean proportions and deserving more attention 
than has been allotted to it in modern times. I shall endeavor 
to partially illustrate how these three distinct factors in- 
fluence in one way the efficiency of a two fluid cell by their 
direct relation to its internal resistance. The electrical 
books treating of primary batteries give us no light upon 
these points and beyond the common idea of increasing 
plates to increase current, nothing has been embodied in 
the commercial cells. 

Every battery has three internal resistances, è. e., three 
separate factors, which go to make up the internal resistance 
proper. I mean the chemical, mechanical and electrical 
resistances. 

The chemical resistance is that resistance opposing the 
osmotic action or affinity of the separated solutions, and is 
represented by the pores, or holes in the separating dia- 
phragm. A high chemical resistance has always been 
considered to entail a high electrical resistance; this I have 
discovered is not necessarily so. 

The mechanical resistance is the solid particles of the 
separating diaphragm. A high mechanical resistance 
necessarily gives a high chemical resistance, and has in all 
existing batteries effected a high electrical resistance. This 
last, I have proved, is not necessary. 

The electrical resistance is the combined resistance of the 
excitant and depolarizer interposed between the positive 
and negative elements ; hence the larger the elements, the 
lower he resistance of the liquid; or the closer the elements, 
the lower will be the liquid resistance. (A small electrical 
resistance may exist in the elements themselves. ) 

As a deduction from the above, the most perfect battery 
would be one having the highest possible mechanical and 
chemical resistance and the lowest possible electrical resist- 
ance; the results would be, no local action, no waste on 
open circuit and a very small R, while the output of any 
existing cell would be increased fivefold, with a like in- 
crease in its “ currency efficiency.” In short, internal re- 
sistance in a battery is the same as friction in moving ma- 
chinery, and though the statement may seem incredible to 
some, 1t is true that of two cells performing equal work in 
any external circuit, and having, respectively, an internal 
resistance of one and four ohms, the latter will dissolve 
four times as much from its positive electrode as the 
former, will require four times the quantity of excitant to 
oxidize it and demand four times the quantity of oxygen 
to take care of the liberated hydrogen. The one is spend- 
ing its force exterior to itself; the other is consuming 
three-fourths of its energy before reaching the external 
circuit. I might add that a certain open circuit battery 
upon the market owes its merited success largely to its 
low internal resistance. Hence, the efficiency of a battery 
is expressed by dividing the resistance of the external 
circuit R by the sum of the internal R and external resist- 

R' 

Rik 

This should also disprove the popular idea that the re- 
sistance of the external circuit should be the same as the 
internal. A trial will show the battery would then be 
working at an efficiency of only 50 per cent. by the above 
rule, and, introducing heat loss, it becomes even less. Such 
practice is not followed in any other applied science. This 
R, generally regarded of no moment, isthe most expensive 
luxury when we pay for the chemicals it consumes. Accom- 
panying the neglects I have cited, I have found that users of 
primary batteries have been wholly without laws, rules, 
or formule by which they could intelligently gauge the 
size or number of cells suited to a given circuit; and fairly 
good batteries have brought sorrow to the purchaser and 

iscouragement to the poor inventor because of faults ex- 
terior to the cell, 


ance, d. e., efficiency = 


Like the mule, the primary battery has 
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been abused on general principles. With a hope that I 
may benefit some, I give below some simple equations 
based on Ohm’s law, which can be used to eliminate all 
errors and guessing, and, if correctly applied, cannot fail 
to bring about good results. 

The difference between the gross E. M. F. of a battery 
and the difference of potential it can maintain in any ex- 
terior circuit is strictly proportional to the resistance of 
the several portions. 

Let Æ represent the gross R. M F. of the battery; C, 
current through its own resistance; R, its internal resist- 


ance, By Ohm’s law C = = „and R= This same 


C 
law applies to the external circuit. Hence we get the 
secor d equation, C = rs whence, &’ = or in which 


Eis the fall of potential, or available voltage in the 
external circuit; C, the current in the external circuit, and 
R the resistance of the external circuit. Hence the fol- 
lowing proposition holds good, E: E':: R RR’: R.. 

a Ex R 

By transposition we get E == RLF 

The first rule is written thus : 

Ruiz 1: The available voltage of a battery is equal to 
the product of its electromotive force and external resist- 
ance divided by the sum of the external and internal 
resistances, 

In the above equation it is necessary to know the resist- 
ance of the external circuit. If this is not known the cur- 
rent in the external circuit can be taken and the equation 
written: E = (Rx C) — E 

To find the value of R’ we have: 

Roe 2: The external resistance is obtained by dividing 
the electromotive force by the current in the external cir- 


cuit and subtracting the internal resistance: R == ——R. 


To find the value of C’ we write : 

RoLE 3: The current in the external circuit is equal to 
the electromotive force divided by the sum of the externa! 

E 
RR 

Thus, knowing any two factors of a given cell we can 
calculate the values of any number of cells for any circuit 
without the use of voltmeter or ammeter. 


and internal resistances : C = 


PHOTOGRAPHING BULLETS. 


In a lecture on this subject, delivered recently at the 
South Kensington Museum, Prof. C. V. Boys explained his 
apparatus for the purpose. It consists of a box lined with 
black cloth, in which the photographic plate is exposed ; of 
a condenser formed of a plate of glass about a foot square ; 
of a smaller condenser in the form of a bottle, to act as a 
starter of the spark ; and of a system of wire circuits and 
knobs to give the spark which throws the shadow of the 
bullet on the plate, and thus takes the photograph. The 
bullet enters and leaves the box by two holes, covered with 

aper to exclude the light ; and in passing the plate the 
ullet touches the terminals of two wires, composed of thin 
lead wire, thus partly completing the circuit ; a small flash 
passes from the smaller condenser, causing a larger flash to 
ass between the knobs of the plate condenser inside the 

x; and this flash lasting less than one-millionth of a 
second, takes the photograph of the bullet, no lens being 
employed. A wet string in the circuit of the small con- 
denser is used to damp the electrical oscillations. Mr. 
Boys was able to infer from his experiments with a rifle 
that the bullet must have received some three per cent. of 
its velocity after leaving the muzzle, at which point the 
turning effort of the rifle must have necessarily ceased, 


April 20, 1899.] 
„KOBOL DS IN ELECTRO-DYNAMICS. 


BY 


HE mechanical or electrical 
experts who read this article 
will become aware that the 
writer’s purpose is not to ad- 
vance whys and wherefores 
with a view to promulgate a 
new term for applied electro- 
dynamics, although the word 
should be applied to the in- 
vestigation of such science, and 
it behooves me to show cause 
for such a statement. To 
those who are uninitiated I 
will explain that a kobold“ is any mysterious occurrence 
which takes place when you least expect it. For better 
comprehension one example will suffice. When you are 
in a desperate hurry to finish dressing, you lose your 
collar button, and as this invariably happens at: exactly 
the wrong time, and you hunt, not high, but low for 
it, under the bed, dresser, in your slipper, and every 
lace but the right one, you are much vexed thereat. 

ats a “kobold;” and they permeate everything, and 
anything, but seem to be more prevalent in electrical 
investigations, experiments, etc., than in any other 
branch of science or manufacturing business, according 
to one person’s experience at least. 

There are two kinds of kobolds; good ones and bad ones; 
but more particularly do they assume characters which are 
extremely bad. Occasionally you will meet a little fellow 
cropping out through some experiment which leads you to 
become effusive over the recent discovery. Further and 
prolonged investigation only tends towards showing you 
how egotistical you are, and how with much nursing the 
promising kobold develops into a veritable demon of im- 
proper proportions and of disappearing qualities and quan- 
tities, There is only one family of kobolds in electro- 
dynamics, but they are known by many names, such as 
short-circuits, open circuits, grounds, niggers,” improper 
armature and field windings, disproportion of armature 
core to field, swinging ground, sparking and flashing at 
commutator, loose connections, etc. 

Sometimes the more promising young kobold proves 
himself to be of first-class character, and your investiga- 
tion, invention, theory, or whatever it may be that you are 
at work upon really develops into a result which is most 
practical and useful. 

It is more than certain that the most obnoxious and ex- 
pensive kobolds (there is always more or less expense 
attached to the “funeral” of any kobold) have and do 
make their appearance in storage batteries. Sometimes in 
this part of electrical affairs two years elapse before they 
become fully developed, but from the time the battery or 
cell is finally constructed they are there in embryo. 

Armatures, converters and street car motors seem to be 


more particularly afflicted with abominable kobolds, when’ 


in daily use, than, perhaps, any other apparatus of applied 
electro-dynamics. In street car motors the unsophisticated 
driver, or “‘motorneer,” as he is sometimes called, can in 
twenty seconds by a simple twist of the wrist produce the 
most frightful kind of a kobold. I do not mean to say 
that the development occurs before the driver returns to 
the car shed, but rather afterwards, when he explains 
how he is not responsible, and that everything happened 
when the car was running so nicely, etc. 

It is exceedingly strange that some, if not all, of our 
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most prominent electricians can and have produced very 
discreditable kobolds, and the cost of rectifying the same 
would, if properly accounted for, furnish a first-class endow- 
ment for a university where the practical application of the 
science of how not to do it could be taught to great advan- 
tage. We would all very much enjoy reading an account 
of the experience with kobolds of some of our prominent 
electricians—men who have had much acquaintance in 
matters of both theoretical and practical nature. Such a 
recital would do us all good, and would surely give us 
something wherewith to whet our solicitude for all matters 
of an electrical nature, and create within us a new desire 
to live down any disconsolate feelings we may have, for 
we would then have in black and white statements which 
show that others who have more knowledge of the science 
have also been blessed with obstinate and surprising 
kobolds. 

Prof. Sweet, of Syracuse, some time ago presented a 
paper to the American Society of Mechanical Engineers, en- 
titled, “ The Unexpected which Always Happens,” and it 
was the writer’s original intention to give this article the 
same title, but also to add No. 2.” The word “kobold ” is 
much shorter, and when you grasp its actual meaning is 
fully as comprehensive as the more lengthy expression 
above mentioned. 

Sometimes these kobolds will persistently follow all 
attempts to attain certain ends, and this usually occurs 
when the ends sought after are required for imme- 
diate use, or not at all. I will instance a series of delays 
and misfortunes which occurred to a prominent electric 
company last fall when preparations were being made with a 
view of presenting a fine exhibition at the Convention of 
the Street Railway Association at Pittsburgh, and in which 
the prince of kobolds himself gave personal attention to 
the preparations, with a very evident intention of prevent- 
ing such an exhibition being given, at any cost. Arrange- 
ments for this representation were begun fully six weeks 
previous to the opening day, and this time would have been 
ample under ordinary circumstances. The principal ap- 
paratus to be exhibited consisted of three machines, a new 
waterproof single-reduction motor, the great and only 
gearless motor (which for the first time was to be shown in 
all its glory to street railway magnates promiscuously, and 

laced in daily operation for open-handed and fearless 
ee) and a new, latest improved 200 h. p. genera- 
tor. The first of these was an entirely new type of motor, 
and the entire machine had to be built from beginning 
5 eto.,) to end, in the time allotted, six weeks. 
ork progressed finely until one week before the con ven- 
tion was to be opened. Then the first kobold made his 
appearance. He was only a little fellow compared with 
his relatives whose acquaintances were made that week, in 
which there were only the usual six working days, and 
nights. The motor was at last finished, except the testing, 
and every one interested felt lighter hearted. Current 
was delivered to the motor and the test began. Didn't the 
machine run beautifully? Weren’t all competitors to take 
a back seat when the prize “S. R. G.” was exhibited ? 
Fizz ! !! !!! I!!! The armature still revolves, but the com- 
mutator will soon be “ burnt up” if the current is not open- 
circuited. An examination shows that owing to the haste 
made by an armature winder, a defect in insulation had 
caused several bobbins to be short-circuited, and a burn- 
out occurred. It will require one day and one night to 
kill that kobold and complete the armature for test again. 
This test was made, and only four days remained before 
the exhibition was to be opened. Two more changes were 
required, then the motor would be completed at last, 
Nothing further occurred to interfere and the motor was 
sent on its way to play a prominent part in the railway 
exhibition. 
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In the meantime work was progressing on the gearless 
motors and generator. To cut a long story short, after 
many more interferences from outside and unseen enemies, 
the gearless motors were completed. Each kobold de- 
layed making its appearance during the six weeks until 
three or four days preceding the latest possible time for 
shipment of the apparatus. The generator proved to be 
proof against any kobold attacks of an electrical nature, 
but the prince above referred to made his presence known 
just at the time of shipment. The party who had the con- 
tract for loading the generator had previously handled 
eight machines of the same size without any accident what- 
ever. Why should anything happen to this particular one, 
especially when there lacked only three days before con- 
vention time? The only explanation is that kobolds some- 


times get into a man’s head, where they can do as much 


damage as they can ina more in animate object. Suffice it to 
say that the “boss” had concealed in his pocket a bottle 
ef Jersey lightning, and although he was 5 sober 
when he came to the works to haul and load the generator, 
he in due time bevame, by long and frequent draughts of 
the liquor, so intoxicated that his assistants played give and 
take with him in language more expressive and emphatic 
than gentlemanly. By this time the generator was ready 
to be hauled off the rear of the truck on to the end of the car, 
and the switch engine was waiting to pull the car out. 
Through careless placing of the rollers under the generator, 
as soon as the tackle was made taut, the big box, con- 
taining 20,000 pounds, fell off the truck and came to rest in 
a good many pieces, with the generator upside down on 
the sidewalk ; and it was half past six at night! The 
machine fell in such a position that it was impossible to 
pull out the car containing the exhibition motors and 
truck, as one corner of it obstructed the track. The services 
of the drunken teamster and his outfit of assistants were 
immediately abandoned, and by using “jacks” and the 
help of many hands the generator was moved sufficiently 
to permit the car to be pulled out. All that night a 
force of men were at work placing the machine right side 
up and returning it to the shop for repairs, Here, upon 
investigation, another surprise occurred. Every one inter- 
ested fully expected to find that expensive injuries had 
been sustained, considering the fact that the generator 
had fallen five feet, but beyond bending a few trimmings 
and jamming of magnet heads and smashing the packing 
box, nothing was damaged! Tbe machine was again 
packed and shipped the evening following the accident, 
and arrived at the exhibition in time to demonstrate that 
certain kinds of dynamos can be almost as roughly handled 
as a portable boiler in the oil regions. 

The imp of a kobold followed that generator to Pitts- 
burgh, however, where it fell off the truck twice while 
being conveyed from the freight depot to the never-to-be- 
forgotten exhibition barge, and many eyes watched it 
with misgiving, fully expecting that the final roundup of 
adventures would be the dumping of the generator into 
the Monongahela River. 

These kobolds, after all, have their mission, and serve 
only to make us become more watchful and to more 
carefully consider the pros and cons of our design or 
work, or whatsoever we may be engaged in. Experience 
is a faithful teacher, but we do not like to get it so fre- 
quently in the shape of a cave canem manner. 


IN a recent report to the Counseil Municipal of Paris, M. 
Paul Brosse gives some statistics with regard to the rela- 
tive positions of gas and electricity in that city. The 
consumption of gas continues to grow, although the rate of 
increase is somewhat less than it was. The Paris central 
stations have at the present moment a plant capable of 
developing 17,560 b. p.; when complete this figure will 
become 32,000. During 1891 the gas consumed in Paris 
amounted to 104 million thousand cubic feet. 
houses only 20,000 are fitted with gas, 
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ON THE MEASUREMENT OF THE POWER GIVEN 
BY ANY CURRENT TO ANY CIRCUIT. 


lL a 


Mosr electricians have, no doubt, seen an account of 
Prof. Ayrton’s 3-voltmeter and 3-ammeter method of 
measuring the power given by any current to any circuit. 
To those familiar with calculations dealing with alternating 
currents, such a method would at first sight seem an impos- 
s.bility in the case of an alternating current which is not a 
sine wave but some unknown function of the time, and 
still more so in the case of a more complex current such as 
an intermitting current. Although I have frequently seen 
the results stated, I have never been able to get hold of a 
proof, and have accordingly investigated it myself, and 
find that the proof is very simple when once on the right 
track. As many of the readers of Tae ELECTRICAL 
ENGINEER may be similarly situated, I think the proofs 
given below may be of interest. 

The whole principle of the proof depends on one leading 
fact. We are all familiar with the fact that the product 
of the mean values of two variables, is not the same as the 
mean value of their products. If it were, we should simply 
have to multiply ammeter and voltmeter readings together 
to get the watts given by an alternating current to an 
inductive circuit. It és true, however, that the sum of the 


Fia. 1. 


mean values of two variables is equal to the mean value of 
their sums, 

An example may make this clearer. Let æ and y be two 
variables, and let them assume the values given below. 
The values of x are 1, 5, 6, and the simultaneous values of 


Y, are 2, 3, 1. 
I1+5+6 
„ tt 


The mean value of æ is evidently 4 i. 4 


and the mean value of y is evidently 2 Ji. e = 2 


24341 
* 8 
„the sum of the mean values of x and y is 6 [i. e., 4 ＋ 2 
= 6]. Now the separate sums of æ and y are 3, 8, 7 [i. e., 
1＋ 2 3, 5 ＋ 3 8, 6 ＋ 1 = 7]. And the mean of these 


is 6 i. A. 6 J. Therefore the sum of the mean 
values of two variables is equal to the mean value of the 
separate sums - - - - (1) 


And the reader can easily see by trial that the same is true 
of the difference, i. e., the difference of the mean values of 
two variables is equal to the mean value of their differ- 
ences - - - - - - - - - (2) 
The results (1) and (2) follow immediately from the fact 
that (x+ y) dt = x dt + y dt. Now consider the pro- 
ducts. The mean values are as before 4 and 3 and their 
product is 8. Their separate products are 2, 15, 6 [i. e, 
1xX2=2;5xX %8=15;6 X 1 61, and the mean of these 

2+15+6 _, 
* — $ : 

Hence the product of the mean values of two variables 
is not equal to the mean value of their products - (3) 


is 73 fè e. 
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The same is true if we read ratio for product - - (4) 
The results (3) and (4) follow from the fact that (x y) dt 
is not equal to x dt X y dt. 

We can now deduce the expression for the power. The 
circuits are joined up as indicated in Fig. 1. Here B O is 
the circuit, the power given to which we wish to measure. 
AB is a truly non- inductive resistance of r ohms v, v, v, are 
the readings of three Cardew or other suitable voltmeters. 
v’ v” v” are the corresponding instantaneous values of the 
P. DS. Now v' V“ Z= v“, although of course v, + v, is 
not equal to v, Also v,, v,, v, are the mean values of 
ye yt ys respectively, assuming, of course that the 
alternations are rapid enough to prevent the needles from 
oscillating with the P. D. And this will be true however 
complex the wave of P. D. may be. 

The power being supplied at any moment to Bc isc v“, 
c being the instantaneous value of the current. This isthe 
product of two variables, and (4) tells us that its mean 
value is not v, X the effective current. If, however, we 
can throw this expression into the form of sums or differ- 
ences, or both, instead of a product, then we can use (1) 
and (2) at once. This, fortunately, is easy. 

; 


v’ : : ‘ 
c= 73 since A B is non- ind uctive. 


2 
Therefore c v” = ar v” 


1 
=3; [v — (v“ + v')“ + 2 Vv’ v". 
since y” = y” + y’ 
= [yn — (v“ ae v't) 1 


and this is in the derived form of sums and differences, 


reducing cv’ = : 


Therefore the mean value of the power given to BC is = 
Nero (V. + .') ] which is the expression given by Prof. 
yrton 


The three ammeter method may be proved in exactly 
the same way. In Fig. 2, B o is the circuit the power given 
to which we wish to measure. A B is the non-inductive 
resistance of r ohms, a, 4, 4, are the three ammeter 
readings. 

It is very easy to see that the mean value of the power 


given to B c is = [A.“ — (A, + 4) J. 
If it be objected that a B cannot be truly non - induotive 


Figs. 2 AND 8. 


because the ammeter a, must necessarily have self. induc- 
tion, we may replace a, by a voltmeter, as shown in Fig. 8. 


“ of course takes the place of a, in the formula. 


The second method is superior to the first in that it does 
does not require the dynamo to give a higher r. p. than 


the Pr. D. on B c which makes the method convenient for 


testing the efficiency of a converter in situ, B c being the 
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primary side of the converter; it is inferior to the first in 
that it requires three instruments, whereas in the first case 
a simple arrangement of keys or mercury cups enables one 
voltmeter to give all three readings. 

While on the subjeot of measurement of the power it might 
be well to speak of the electrometer method, as this also 
can be shown by the aid of (1) and (2) to measure the 
power given by any current to any circuit. 


Fia. 4. 


The circuit is joined up as shown in Fig. 4, r being the 
non-inductive resistance in series with the circuit the power 
given to which we wish to measure, The pairs of quad- 
rants [one member only of each pair is shown in the sketch 
are connected as indicated. The needle can be connecte 
to either end of the inductive resistance by a key. wi v“ v“ 
are the instantaneous potentials of the points indicated. 
D, D, are the deflections of the electrometer when the key 
is depressed and raised respectively. D'D” are the instan- 
taneous deflections which we should have if the eleetro- 
meter were dead beat enough to follow the alternations. 

The law of the electrometer is ; 

1 tI 
D = k (v’—v")iv— va) 
where v is the potential of the needle and & the constant 
of the instrument. If we depress the key, v = v“ 


y’ y” 
and v’ = k (v — v”) | v” — =r) 
If we raise the key, v = v” 
y — v” 
and D” = k (v’ — v”) cae 
k 
— 2 (v — v”); 
D' — D" = k (v' — v") (v“ — v.) 
Now if c is the instantaneous current v. — v" = C 7 since 
r is non-inductive. 
5 
11 2 


to inductive circuit. 
.. The mean value of the power given to the inductive 


— v") = instantaneous power given 


circuit is the mean value of 77 (D — D”) and this is in the 


form of a difference; hence we may apply and say simply 
the mean value of the power given to the inductive circuit is 


1 
rk (D, — D,)- 
So far as I know these are the only satisfactory methods 


yet suggested for the measurement of the watts developed 
y an actual alternator as built to-day. 


UNDERGROUND MAINS IN PARIS.. 


Accorpine to L’Industrie Electrique, the 5 
Continentale Edison has had difficulties with its under- 
ground mains. The type of conduit originally adopted 
was very similar to the Crompton system, but want of 
space precluded its universal use. The company, therefore, 
looked out for a system which, while occupying less space, 
should still allow of bare copper conductors being run 
everywhere. At this juncture Jacob Fréres, of Pouilly- 
sur-Sadne, suggested one are earthenware troughs, 
These were used in places, and at first gave good results. 
After a time, however, the insulation fell, owing to infil- 


tration and chemical action, and the Edison Company has 


now reverted to its first plan. 
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THEORETICAL ELEMENTS OF ELECTRO-DYNAMIC 
MACHINERY.!—I. 


A. E H. 


MaGNETISM is the science that deals with a series of 
phenomena whose ultimate nature is unknown, but which 
result from, or are at least accompanied by, a particular 
kind of stress. This stress may reside in matter or in the 
. air-pump vacuum. The magnetic metals, iron, nickel, and 
cobalt, when submitted to this stress, not only intensify it 
in their own substances, but are strained in such a manner 
as to sustain the stress independently to a greater or less 
degree after the existing cause has been withdrawn. In 
other words they become . and remain magnetized. 

The only known sources of magnetic action are three, 
viz., electric currents, electrical charges in translatory 
motion, and magnets. 

Any magnetized space, or region pervaded by magnetic 
stress is a magnetic field,” but the term is commonly applied 
to the space which separates the poles of an electromagnet. 
The existence of stress in the field is evidenced in several 
ways: a 

1. By the magnetic attraction or repulsion of magnetized 
substances introduced within the field. 

2. By the influence exerted on the molecular structure 
or molecular motion of a number of transparent substances 
whereby the plane of propagation of luminous waves is 
rotated in traversing them. 

8. By the electromagnetic energy which is found to be 
- absorbed by the medium during the establishment of a 
magnetic field, stored there while the field is maintained, 
and released at its subsidence. 

4. By the electromotive forces that are found to be gener- 
ated in matter moved through the field. 

These experimental evidences point to the action of 
magnetic stress pervading the magnetized medium. More- 
over the stress never terminates at an intersecting boundary, 
but follows closed paths. A line of stress is a closed loop 
like an endless chain. If a small compass-needle were in- 
troduced into a magnetic field, and kept advancing from 

oint to point in the direction it assumed at each instant, 
it would finally return to the position from which it started. 
This can only be shown in the case of fields established by 
electric currents in wires, or coils of wire, as the needle 
could not complete its circuit through the mass of an iron 
magnet, The circuital distribution of the stress indicates 
its appurtenance to the category of fluxes. That is to say, 
in any magnet, or magnetized region, there is a distribution 
of influence analogous to the flow of current in an electric 
circuit, or the flow of water in aclosed pipe or re-entering 
channel. The marked distinction, however, between the 
flow of magnetism, and the flow of electricity or of fluid 
material, lies in the fact that no work is done and no energy 
exchanged in the passage of the magnetic current. The 
electric current and the moving liquid encounter resistance 
and develop heat in moving against that resistance, but the 
magnetic flux acts as electrical currents or material currents 
might act if unchecked by resistance but regulated in 
quantity by other limitations; and if water were itself 
frictionless and were set circulating in a closed frictionless 
pipe, it would necessarily continue in perpetual motion. It 
of course by no means follows that any circulating motion 
of matter or of ether actually takes place in a magnetic 
circuit, That there is a possibility of such motion is a 
consideration left to the theory of the ultimate and funda- 
mental nature and origin of magnetism. All that is 
essential to the conception of a magnetic flux is a continuous 
stress acting along a closed path or circuit, such that a single 
magnetic pole (if such could exist alone, or let us say as the 


1. Copyrighted 1692 by A. E. Kennelly, . 
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nearest representation in fact, one pole of a long bar magnet 
were introduced into this path it would be continually urge 
round the circuit. 

Flux in a magnetic circuit, just as in a hydrostatic, or 
electric circuit, possesses at each point intensity as well as 
direction, and can therefore be completely specified by a 
vector. According to the conventions etablished in the 
absolute c. G. s. system, a field of unit intensity will exert 
unit pull or one dyne, upon an isolated unit magnetic pole 
introduced therein. The intensity of the earth’s magnetic 
flux is approximately 0.6 unit in the open country around 
New York, and consequently, a single north-seeking or unit 
pop suspended in that neighborhood would be drawn 

own wards in the direction of the dipping needle with a force 
of 0.6 dyne, which would represent the weight of nearly 0.6 
milligramme (a dyne being about 2 per cent. greater than 
the earth’s gravitation pull on a milligramme of matter). 
Practically it is impossible to obtain an isolated unit pole, 
but it is quite possible to measure the pull exerted by a 
magnetic field upon some definite system of electric cur- 
rents or magnets, and to deduce what the corresponding 
pull would be on a unit eg feat pole. This would be the 
numerical intensity of the flux in the neighborhood of the 


point considered. Flux intensity is denoted by the symbol 


B, and is, strictly speaking, a vector denoting direction as 
well as magnitude. 

The direction of a magnetic flux is the direction in which 
it would move or tend to move a free north-seeking pole, 
The north or blue end of a small compass needle points in 
the direction of the field surrounding it. According to this 
convention it follows that the earth’s flux is from the geo- 
graphical south towards the geographical north pole. Also, 


to follow the direction of a flux, is to move along it ina 
positive direction, while to oppose it is to move negatively. 
The total quantity of flux that will pass through a given 
normal plane area, is the product of that area and the inten- 
sity when the latter is uniform. For example, a plane area 
of say 150 sq. cms. held near New York perpendicularly to 
the direction of the dipping needle will contain 150 x 0.6, 
or 90 units of flux, In ordinary language it will contain 90 
lines of force or of induction. The word induction, how- 
ever, from frequent misapplication is apt to be so ambiguous 
that it is advantageous to dispense with it in this sense. 
If the intensity varies from point to point, the total flux will 
be the average intensity over the surface multiplied into the 
area. If the plane area does not intersect the flux at right 
angles the flux enclosed will be the average intensity multi- 
plied by the area of the boundary as projected on a plane 
intersecting perpendicularly, which might be termed the 
equivalent normal area, This is shown in Fig. 1 where a BCD 
represents an arbitrary boundary drawn on a plane surface 
whose normal E makes an angle 0 with the vector @ m, and 
this vector represents the uniform flux intensity in direc- 
tion and magnitude. The total flux enclosed by 4 B cD 
will be the product of the length c u into the area a’ B’ Cc’ D’ 
which is the projection of A BOD on a plane normal to G H. 


Calling the area a BCD a, ꝙ the total flux, and B the in- 


tensity, it is evident that 
p = a B cos 0 
Finally if B, instead of being uniform throughout the 
space covered by the area, varies from point to point, the 
total flux could be found by dividing the areas into a suf- 
ficiently large number of small portions, determining the 
values of Fand B for each. By taking the area small 
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enough, d and B would be more and more nearly uniform 
within the limits of each, and the flux through each could 
then be determined separately. The sum of these fluxes 
would be the total flux enclosed by the whole boundary 
area. In other words the total flux would be the surface 


integral of the normal intensity all ower the area as eg. . 


pressed by the equation 
8 . S. Bn ds. 


This general result is independent of the form of the sur- 
face round which the boundary is described. This surface 
may be plane, warped, or convoluted. 

As an example, consider the spherical surface repre- 
sented in Fig. 2. Let this surface be definitely located in 
any permanent field—in a flux that does not vary with 
time—but which may be quite irregular in intensity. We 
may assume that the vector B is known or can be de- 
termined for every point. Draw any closed line o D E G 
round the sphere. Then if this sphere does notenclose any 
source of magnetism—current or magnet—we may follow 
out the plan above indicated and take the surface integral 
of flux: (1) over the lesser spherical area cDEGH; (2) 
over the greater spherical area cD EGK; (3) over a surface 
stretched tightly across the boundary; or (4) over any con- 
ceivable surface into which the diaphragm c D EG could be 
expanded, The result will in each case be the same total 
flux, if due precaution be taken to attach + signs to 
emerging + flux, and — to an entering + flux. Any ele- 


ment of flux not passing through the boundary must then 
cut the surface an even number of times half in entrances 
and half in emergences, and the summation of these ele- 
ments having opposite signs will cancel out from the re- 
sult in pairs. 

This proposition, capable of indirect experimental veri- 
fication, is tantamount to the statement that magnetic flux 
neither expands nor condenses in its passage throagh bodies, 
however its direction or intensity may vary. Because the 
flux which is steady in regard to time must be entering 
into and emerging from any portion of space at the same 
rate, unless at that moments expansion, condensation, gen- 
eration, or annihilation be taking place within the confines. 
In the above instance of Fig. 2, it is evident that the flux 
which enters the area CD EG in the direction of the arrows 
must be issuing from the volume ODE d K at the same rate 
if accumulation or dissipation is not at work within, and 
the quantity which in any given time issues from the spher- 
ical surface without having also entered there must have 
come in through the boundary DEG. In this respect 
magnetic flux behaves like the flow of an incompressible 


fluid. 


“CANNOT AFFORD TO MISS ONE." 


A SUPERINTENDENT of construction for one of the parent com- 
panies, who happens to be at work just now in Pennsylvania, 
writes us to give his address, and says: ‘‘I have not received last 
week’s copy of your paper. It is so valuable to me I cannot afford 
to lose even one,” 
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THE ELECTRIC MOTOR IN AGRICULTURAL WORK. 
BY 


f, , . 


In a previous communication,’ the writer pointed out 
the great desirability of employing electricity às a general 
motive power in agrioultural work, and showed how, by 
the use of the electric motor larger crops could be sowed 
and harvested than are now attempted and with a reduc- 
tion in cost to the farmer. Since then an experimental 
trial of a 5 h. p. motor has been made here, simply to learn 
the points of the motor, and to learn the difficulties which 
may be met in adapting it to field work. 

When the experiment with the electric motor was began 
here, it was supposed that the difficulty of a movable wire 
connection of the motor with the dynamo would be formi- 
dable. It is believed that this difficulty can easily be met; 
the motor, as it moves over the field, easily moves the trolley 
line. The difficulty of traction, or adhesion of the driving 
wheel of the motor car, is greater, for a 25 h. p. motor 


weighs no more than one good horse, and exerts far greater 


pull. It is obviously not desirable to add dead weight to 
increase traction, but whenever a difficulty is clearly recog- 
nized and measured, ways are found to obviate it; this is 
the history of all progress. 

There is now very great interest in the matter of utiliz- 
ing mechanical power in cultivating the great prairies of 
the West. Several steam plows are now being set up in 
this State, and it is hoped that accurate data in regard to 
the use of direct traction steam plows may be had this 
season. So far as I am able to learn, indicator cards of the 
engine and dynamometer tests of the plow-gang have 
never been taken to show the proportion of useful effect to 
the power developed in the steam plow. a 

Senator Petfer, of this State, has introduced a bill to 
provide for the establishment of an agricultural power 
experiment station by the Government, in which an 
effort may be made to determine the relative values of the 
different motors on the great grain-growing farms of the 
plains. It seems that the Department of Agriculture may, 
by employing expert skill and sufficient means, determine 
points of value to the country. Senator Peffer’s bill has 
been referred to the Committee on Agriculture and Forestry, 
and will soon be considered by that committee. 

The Senator woald be pleased to have the points of the 
electric motor, with reference to its supposed fitness for 
agricultural work, to use in argument before the committee. 
The experience of your readers and their knowledge of 
power machines, of the comparative efficiency of animal 
power and of the electric motor in street railway work, 
may materially aid the Senator in securing the establish- 
ment of an agricultural experiment power station, Let 
Tue EvecreicaL ENGINEER aid in this matter, and oblige 
the hundreds of thousands who are interested in the 
solution of the problem of power on the farm. James 
Watt said to the King of England, “I have what every 
subject of your majesty wants—power.” 

Western agriculture requires power by which one man 
may accomplish as much as many men in the old way— 
power to cut wider and deeper and swifter farrows at less 
cost than in the old way. Manufactures and commerce 
and mining have the advantage of ample and cheap power; 
agriculture alone is limited to animal power. If the motor 
may be be adapted to farm work, Western agriculture will 
enter a new era. The great plains appear to have been 
planned for cultivation of the soil on a large soale. 

DEPARTMENT OF AGRICULTURE, STERLING, KAN. 


„MV OPINION OF YOUR PAPER." 


A READER in Baltimore writes us: ‘‘ I would state that I take 
several electrical papers including yours; I read the ENGINEER.” 
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The history of progress is full of examples of able men following 
a wrong road from ascribing effects to that which in the end has 
proved not to be the cause.—Coleman Sellers. 


WIRING INSPECTION BY MUNICIPAL AUTHORITIES. 


1 passage of a bill [Assembly Bill, No. 778, ] in the 

New York State Legislature creating a Bureau of 
Fire-Alarm, Telegraph and Electric Appliances for the 
city of New York deserves more than passing notice. The 
scope of this bill will be best understood by the following 
abstract relating to the powers and duties of those in charge 
of the Bureau: 


Said Bureau shall have charge of the construction, care and 
management of the fire-alarm and telegraph system of said de- 
ent. Said Bureau is also charged with the duty of enforc- 
ing all the provisions of this title, and all rules, regulations, orders 
and requirements made thereunder. In regard to electrical wires 
or currents for furnishing light, heat or power for any build- 
ing in this city, and in regard to the arrangements and 
use of said light, heat and power, the Board of Fire Com- 
missioners is hereby authorized, and required, to make rules 
and regulations in regard to electric wires and appliances and 
currents for furnishing light, heat or power, which may be in- 
troduced into or pl in any building in the said city. * + 
Before any such wires, currents or appliances are used or operated 
aire purpone „such com 1 gare duly certified, in 
writing, by the superintendent o m, tele h 
electrical appliances: . eer re 


Any violation of this law is punishable with a fine of $50, 


and if the violation be continued a penalty of $250 is im- 
posed. 

The legislation embodied in this bill is the first, in this 
country, which has imposed upon a municipal bureau the 
obligation of inspecting and passing upon the interior wiring 
of buildings. Up to the present time such inspection 
and approval has been left to the various boards of fire 
underwriters throughout the country, and the inauguration 
of this.new order of things, in this city at least, may bring 
about a state of affairs requiring the serious attention of 
all engaged in electric lighting and the distribution of elec- 
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tric energy generally. The rules which the new bureau is 
called upon to frame will evidently have to be fashioned 
much after those already in vogue. among the fire under- 
writers, and with few modifications such will serve excel- 
lently. It is evident, however, that the Board of Fire 


Underwriters will maintain their own inspections unless 


they are thoroughly satisfied that the work of the municipal 
bureau is of such a character as to be beyond reproach, In 
any event, the person placed in charge by the municipal 
bureau ought to possess the highest ability and integrity, 
and enjoy the confidence, not only of his own chief, but of 
the Board of Fire Underwriters as well. Without a cordial 
understanding between these two bodies, much confusion 
and not little hardship is bound to follow upon the inaugu- 
ration of the city electrical bureau of inspection. It is 
greatly to be desired that the selection of the proper official 
be made with this object in view and ‘party politics” be 
completely put aside. As it is more than likely that the 
course pursued in New York will be followed in other cities, 
it is doubly desirable to have this matter successfully 
inaugurated. Properly conducted, such a bureau ought 
to be of the greatest benefit, but in incompetent hands it 
would be a curse to the industry, 

Another point to be determined is the scope of the duties 
of the bureau. We have always been under the impression 
that the Board of Electrical Control, which has just renewed 
its lease of office for another year, has claimed and exercised 
some sort of supervision over central station plants and 
circuits. ` 


A FAILURE WITH A LESSON IN IT. 


THRouGH excess of zeal accompanied by lack of dis- 
cretion, a hunter once upon a time found himself in the 
position of having an exceedingly lively tiger by the tail, 
and was thereupon confronted with the awful conundrum, 
as to whether he would do worse to hold on or to let go. 
This appears to be substantially the situation which now 
confronts the London Electric Supply Corporation, organ- 
ized four years ago to produce and distribute electricity on 
a colossal scale, as if, like the brewing and sale of beer, it 
was simply a question of a sufficiency of working capital. 
Placing themselves unreservedly in the hands of a single 
adviser—a young man possessing a degree of ability which 
cannot be questioned, but without that experience which 
tends to sober the judgment and to chasten undue self-con- 
fidence, and who was forthwith installed in the diverse, not 
to say conflicting positions, of engineer, inventor, patentee 
and contractor—the shareholders launched forth into one 
of the most colossal undertakings of the century, regardless 
alike of the teachings of experience and of the predictions 
of conservative electrical engineers. As the chairman at 
the recent annual meeting of the company expressed it, 
“The board had relied on the scientists, who had been 
clever enough to satisfy some very hard-headed men of 
business to adopt their views and to find money to carry 
them out.“ The scheme thus attempted to be carried out 
is familiar to most of our readers, and need not be described 
in detail. Two gigantic dynamos, having armatures 45 feet 
in diameter, driven by 10,000 h. p. engines, were to trans- 
mit current at a pressure of 10,000 volts, several miles into 
the heart of London, to supply over 2,000,000 16 candle 
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incandescent lamps. On this extraordinary undertaking 
nearly $4,000,000 has thus far been expended, and although 
the company began to supply current over three years ago, 
the output to-day has reached only 36,000 lamps. The 
results of operations of the past year show receipts in 
round numbers of $77,000, and expenses of $112,000, a net 
deficit of $35,000. By way of comment, on this exhibit, 
as the Irish judge said, The only thing requisite is silence, 
and as little of that as possible.” One cannot however but 
admire the true Anglo-Saxon pluck with which the share- 
holders of this ill-starred undertaking have stood by their 
colors, and still stand by them, inasmuch as they now pro- 
pose to mortgage the plant for $250,000 more, and as one 
director remarked, “try the experiment to the bitter end.” 
Having abandoned the enormous dynamos referred to 
which are still incomplete, it is proposed to enlarge -the 
plant as soon as possible to 90,000 lamps, using the 1,250 
h. p. dynamos now in service. One cannot but hope that 
the undertaking may be attended with at least a reasonable 
degree of success. Such splendid courage deserves a hap- 
pier issue than has so far attended the venture. 


WHO DID THIS? 


Tue Legislature and Governor who passed and approved 
the recent bill for setting up a. trotting-course in Central 
Park (just now repealed in reluctant obedience to the in- 
dignant demand of the people of this city) may attempt 
almost any imaginable enormity of legislation. Scarcely 
anything thus far attempted has been worse than the act 
“To authorize the East River Gas Company of Long Island 
City to supply gas and electricity in the city of New York,” 
introduced by Assemblyman Byrne March 15, and which 
has been passed by both houses of the Legislature and now 
awaits the action of the amiable but plastic gentleman who 
sits in the Governor’s chair. l 

Below is the first section of the bill : 

Sec. 1. The East River Gas Company of Long Island City shall 
have the right, and it is hereby empowered, to supply gas and 
electricity in the city of New York, and for that purpose is hereby 
authorized, without other or further authority of law or ordinance, 
to lay and maintain requisite conductors, mains and pipes through 
and under any streets, avenues or public places of such city. For 
the purpose aforesaid such corporation shall have the right, and 
it is hereby empowered, to lay and maintain such conductors, mains 
and pipes under and across the East River and across any inter- 
vening land belonging to the city of New York, or to private per- 
sons, at such places as it may determine: Provided, however, that 
such conductors, mains or pipes shall be so laid and maintained as 
not to obstruct or impair navigation, commerce or anchorage of 
any navigable waters without the consent of the Secretary of War. 
And such corporation shall have the right, and it is hereby em- 
powered, to acquire by condemnation or purchase such real 

roperty, public or private, or right, interest or easement therein, 

or the laying and maintaining of its mains, pipes and conductors, 
as may be necessary in the exercise of the powers hereby con- 
ferred. Such pro when so acquired, shall be deemed to have 
been acquired and held as and for a public use. 

The remaining sections provide for the condemnation of 
property and authorize the leasing by the Long Island Gas 
Co. of other companies or properties; thus preparing the 
way to the formation of a huge monopoly. 

The reputation of Long Island City is somewhat unsavory 
in the nostrils of most people within some miles of it. It 
is both physically and politically malodorous. There is a 
distinct effluvium of spoils in the scheme under notice. But 
we take leave to doubt whether so considerable and com- 


prehensive a plan for plundering the city of New York 
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generally, and existing electric lighting companies in par- 
ticular, was concocted on the borders of Newtown Creek. 
“The voice is the voice of Jacob but the hand is the hand 
of Esau.” Tammany, directly or indirectly, is more than 


likely to be the instigator and participant of the business. 


It is quite unnecessary to point out in detail the menace 
to the public, to the existing subway company and to elec- 
tric lighting companies now serving public and private 
consumers. 


LIGHTING THE WORLD'S FAIR. 


THE course of events in regard to the award of contracts 
for lighting the World’s Fair, as well as for the power 
plant, has been somewhat extraordinary, and on the whole 
the situation is one to be regretted. In the first place, the 
management of the Fair appear to have had little idea as 
to the cost of electrical plant, and hence were talking about 
thousands of horse power and hundreds of thousands of 
lamps in a way that was utterly absurd, But when it came 
to bidding on the smaller figures dictated by prudent ad- 
visers of the management, another development not less 
strange was seen. The price for the use and maintenance 
of 5,000 or 6,000 arc lamps was cut from $38.50 down to 
$20 per lamp, and now the price of incandescents has been 
cut from $18.50 to $5.95. This latter reduction on a total 
of 93,044 lamps, makes a saving of $1,200,000 out of a 
proposed $1,720,000, to which might be added a saving of 
about $100,000 on the arc lighting! 

We note some very vigorous comments in the Chicago 
newspapers on these figures, and must admit that a most 
unfortunate showing has been made, Such an enormous 
reduction can only be interpreted by the public to mean 
either that a tremendous profit was sought for in the first 
instance or else that the work has now been taken at a 
terrible loss to keep out competitors. Both aspects of the 
case give a bad impression. 

The same criticism is more or less pertinent as to the 
power plant, where, it is said, equally inflated estimates 
were in contemplation. As we understand it, a large part. 
of the contract for use of generators, etc., has been allotted 


‘at $2.50, a figure far below what was asked by some 


parties. It is absolutely certain that the company taking 
the work at $2.50 per horse power can make no profit. 
Probably all that it hopes for, or wanted, is a return in the 
advertising it will secure, and such a return no one can 
grudge it. 

It seems to us a very great pity that at the outset the 
Fair management were led to believe that electric light and 
power cost nothing, or that even if they did involve expense 
they would be furnished on a “ free lunch ” basis. 


* 


Mutual Action of Vacuum Discharge Streamers. 

WE print elsewhere the research undertaken by Dr. M. 
L Pupin on the action of vacuum discharge streamers upon 
each other. It is worthy of attentive study on account of 
the light which it may throw on the actions that determine 
the formation of the solar corona. The effects obtained 
resemble in many respects, though on a small scale, the 
repulsive actions which some authorities ascribe to the 
streamers in the sun’s corona; but Dr. Pupin does not 
accept without reserve the explanation, hitherto given, of 
the repulsion as due to electrostatic action. 
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THE WOOD INCANDESCENT DYNAMO. 


One of the first to enter the field of arc lighting was 
Mr. James J. Wood whose arc machine still maintains a 
prominent position among the successful arc dynamos, and 
who has succeeded in operating more lamps from one ma- 
chine than have been attained probably by any other 
designer. 

ore recently Mr. Wood has devoted his attention to 
the designing of an incandescent machine, which is built 
by the Fort Wayne Electrio Company, and is illus- 
trated in the accompanying engraving. The magnetic 
frame involves but a single circuit with only two joints, 
the exciting coils being wound on a wrought-iron core. 
The machine is compound wound for constant potential 
and regulates perfectly at all loads with a high efficiency. 

The weight of the Wood dynamo for its output is ex- 
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slackened. The workmanship of the machine throughout 
is of the usual excellence found in the machines designed 
by Mr. Wood, all parts being made to gauge and inter- 
changeable. 


VARYING PROPERTIES OF OIL AS AN INSULATOR. 


THE experiments on high-tension discharges of high 
frequencies described in Tar ELECTRICAL ENGINEER, by 
Prof, Elihu Thomson, besides illustrating the simple 
methods required to obtain brilliant discharge effects 
seemed to point to some remarkable properties of oil as an 
insulator, and Professor Thomson has referred to the great 
future which the application of oil insulation opened up in 
the field of high-tension transmission. Continued experi- 
ment, however, has developed facts which have led Prof. 
Thomson to modify his views somewhat on the subject of 
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ceedingly low, as will be evident from the following data 
which refers to a 500-light machine: 


Weight of C’, 8 58 pounds 
= * ,.;ͤ; . x8 e 1 0 
Total weight of machine... q 8,600 * 


This gives a weight of only 191 pounds of copper for a 
machine having a capacity of over 30,000 watts, and a 
weight of only .12 pound total per watt of output. 

The machine is provided with self-contained multiple 
fuses for each end of the circuit and also with an equalizin 
connection. The latter is intended for connecting several 
machines in multiple, and is so placed in the circuit that 
one machine will tend to equalize the potential of its neigh- 
bors; or, in other words, keep all the machines working at 
the same potential, independent of the load. In order 
to facilitate the running of the machine it is mounted 
on a patent anti-friction, insulating and sliding base, 
which is so arranged that the motion is positive 
in either direction whether the belt be tightened or 


oil insulation, and in reply to a letter on this subject he 
writes us as follows: 

It is more than probable that I shall have to make a 
revision of my views as stated in relation to oil as an insula- 
tor. Inconducting my experiments I have been testing the 
striking distance in oil with varying periodicities and with 
varying forms of discharge electrodes, and I find that the 
results would seem to indicate that with an oil such as we 
have been using for the insulation of the high-period dis- 
charges at enormously high voltages, there is a much less 
resistance to discharges of the ordinary alternating char- 
acter at low rates, such as 125 periods, or 250 alternations. 

“ find that considerable distances in oil are punctured. 
In fact, the distances in some cases are quite comparable 
with the distance which the discharge leaps in air. I find, 
also, that with high-period currents, such as I get from my 
high-period alternating machine giving from 3,000 to 5,000 
or more alternations per second, different effects are 
obtained; though the experiments are not yet complete. 
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“One of the most curious things noticed in the conduct 
of the experiments has been the time which it takes to 
break down the oil. For example, for a short contact of a 
half second or so, oil even in fairly thin layers seems to 
insulate, but if the contact be continued over some seconds, 
or even to half a minute or more, the discharge may break 
through the insulating layer. The time taken seems to in- 
crease with the distance of the electrodes apart under the 
oil. I have given these preliminary results hoping to 
investigate the subject pretty thoroughly and to really 
understand something about oil as an insulator before we 
get through.” 


ON THE ACTION OF VACUUM DISCHARGE 
STREAMERS UPON EACH OTHER.’ 


BY M. I. PUPIN, PH. D., COLUMBIA COLLEGE. 


VARIOUS phenomena which I observed in the course of an in- 
vestigation on the coronal effects produced by electrical discharges 
through rarefied gases, led me to the belief that under certain 
conditions two electric current filaments in a rarefied gas may act 
upon each other oppositely to the direction of their mutual electro- 
dynamic action, and that this additional action may sometimes be 
far predominant over the electro-dynamic action ; that is to say, 
we have a strong repulsion where electro-dynamic action would 
produce an attraction. A brief account of these investigations 
was given on Feb. 8, before the Astronomical Section of the New 
York Academy of Sciences. The following paper is limited to the 
description of the experiments by means of which the existence of 
the above-mentioned action was definitely proved. 

Fig. 1 represents the apparatus first employed. Four glass 
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bulbs, A, B, C, D, each having a capacity of about a litre, are con- 
nected by four glass tubes of small bore to a glass reservoir E. A 
stop-cock F serves to connect the apparatus to a mercury pump. 
The reservoir has a diameter of 10 cm. and a length of 22 cm. The 
mouths e, f, g, h, of the four narrow-bore tubes form a square 
whose side is 10 cm. long. The bulbs are covered with tinfoil and 
the tinfoil is then well coated with paraffine. Each tinfoil covering 
has a well-insulated copper wire attached to it. 

After producing a 2 mm. vacuum in the apparatus the bulbs a 
and B were connected to the secondary poles of a small Ritchie in- 
duction coil, whose primary was fed by an alternating current of 
125 periods per second. The electromotive force in the secondary 
coil was varied by varying the current in the primary; this was 
done by means of a resistance box in the primary circuit. The 
electric flow between the bulbs is, of course, due to the condenser 
effect between the tinfoils and the vacuum. 

At the pressure of 2mm. the discharge was easy, steady and 
very diffuse along its path through the reservoir. Disconnecting 
AB and connecting CD to the induction coil the discharge was the 
same in character as before. Connecting both pairs of bulbs in 
parallel to the induction coil, that is, the bulbs A and o to one pole 
and B and D to the other pole, the two discharges, going on simul- 
taneously, were the same in character as before, except that they 
were somewhat convex towards each other. 

The pressure was then increased by turning the stop-cock once 
around and allowing some air to get in. The discharges were less 
diffuse but more luminous, and less convex toward each other. 
With the increase of pressure the discharges became less and less 
diffuse and their convexity towards each other diminished until, 
when a certain gas pressure was reached, it disappeared. At this 
point the discharges were very little diffuse and when allowed to 
pass through the reservoir simultaneously they remained rectili- 
near, but somewhat unsteady, oscillating quite appreciably about 
their rectilinear paths through the reservoir, but the oscillations 
were always in the plane common to their rectilinear paths. 

The pressure was still increased by turning the stop-cock once 
around and allowing some more air to get in. The discharges be- 


1. From the American Journal of Science, Vol. XLIII, April, 1802. 
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came still less diffuse along their path through the reservoir and 
when allowed to pass one ata time they were quite steady and 
rectilinear. Both being allowed to pass through the reservoir 
simultaneously they were appreciably concave toward each other, 
but the concave arcs were in the plane passing through their 


Fras. 2 AND 8. 


shortest path in the reservoir. There was evidently a repulsive 
force acting between the discharges. This repulsive force in- 
creased continually with the increase of pressure in the vacuum, 
but with the increase of the force the steadiness of the discharges 
along their pans through the reservoir when they were both 
passing simultaneously gradually diminished. Fig. 8 is a photo- 
graph of the discharges when ing place simultaneously in a 
vacuum in which the repulsive force just described was moderate. 
Fig 2 is a photograph of the same discharges, but when taking 
place one at a time. Fig. 2 indicates that there is a repulsion be- 
tween the discharge ana the nearest wall of the reservoir, but 
this repulsion is very small in comparison to the repulsion acting 
between the streamers, when they take place simultaneously, as 
Fig. 8 indicates, The photographs were taken by very short (1 to 
14g second) exposure, so strong is the luminosity of these dis- 
charges. They were taken when the repulsion was moderate, 
because when the repulsion is very strong the discharges oscillate 
very rapidly, so that they could not be well photographed with the 
apparatus employed. hen the repulsion was so strong as to 
cause the streamers to curve way out and from time to time 
strike the nearest wall of the reservoir, the vibrations became very 
violent every time the streamers struck against the walls. They 
rebounded against the walls just as if they were luminous vibrat- 
ing strings. 
At this pressure in the vacuum it was very difficult to start the 
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Fig. 4. 


discharge and I had to strain the alternating machine and the in- 
duction coil to their utmost to make the start.! But when once 
started the discharge continues without any interruption even if 
the potential at the tinfoils is lowered 15 to 20 per cent. 


1. A gentle touch of the apparatus with a conductor will someti start 
discharge at once when all other means of making this start fail. iii Se 


410 


The rate at which the temperature of these discharges in- 
creased with the increase of pressure in the vacuum seems to be 
much more rapid than the increase of the pressure; (the im- 
pressed E. M. F., of course has to be increased with the pressure) 
and with the increase of the temperature the luminosity of the 
discharge increased also. With the increase of luminosity the 
color of the discharge changed from the pink color, which is the 
characteristic color of the ordinary Geissler tube discharges through 
rarefied air, to a color which inclined more and more toward the 
white. With the increase of the pressure the diffuseness of the 
discharge disappeared, but instead of the diffuse pink color there 
appeared a beautiful green phosphorescent light which filled the 
whole reservoir. This phosphorescent light is so strong, that even 
an almost instantaneous exposure is sufficient to give it time to 
act upon the sensitive plate, as appears from the photographs in 
Figs. 2and 8. At some future date I shall describe experiments 
which seem to be a strong proof that phosphorescence produced 
by electrical discharges depends on the temperature and only in so 
far on quantity of the discharge and on the vacuum, as the tem- 
perature of the discharge depends on them. The investigations 
of Crookes, Goldstein, and others lead to the conclusion that a 
high vacuum with its cathode rays is most favorable if not indis- 
pensable to the development of strong phosphorescence. In my 
experiments a good vacuum (of about 2mm.) gave no phosphores- 
cence whatever, whereas a poor vacuum (even with as high a 
pressure as 100 mm.) gave very strong phosphorescence, and that, 
too, not only in places where the discharge struck the walls of 
the vessel. but also in places which were far away from the dis- 
charge. Presently I shall describe an experiment which shows 
that the gas as well as the glass becomes strongly phosphorescent. 
My observations cannot, therefore, be well reconciled to those of 
Crookes, Goldstein, etc., unless the cathode rays be supposed to be 
very thin and very hot discharge filaments. I have several ex- 
perimental facts which in favor of this hypothesis, but a 
discussion of them would lead me beyond the limits of this paper. 

I find that some astrophysicists assume the existence of a re- 
pulsive force acting between the streamers of the solar corona; it 
was the peculiar behavior of the corona-like vacuum discharges 
which, in addition to other phenomena that came under my ob- 
servation, forced me to assume that repulsive forces must be 
active between the filaments of these discharges, although at that 
time I was perfectly ignorant of the details of the various elec- 
trical theories of the solar corona. The streamers of these dis- 
charges are very unsteady and very much split up when the 
vacuum is poor. A photograph of a discharge of this kind is 
given, Fig. 4.1 As the vacuum improves, the corona-like discharges 
become a great deal steadier, less torn up and quite diffuse, but 
never uniformly distributed over the whole spherical electrode. 
Fig. 5 repiesents the photograph of a discharge in the vacuum of 
about 20 mm. pressure. These photographs belong to my collec- 
tion of photographs of corona-like vacuum discharges, an ac- 
count of which I expect to give at some future time. 


D 


FIG. 6. 

The question arose then, naturally, what is the cause of this 
repulsion? Electrostatic action suggested itself first, of course. 
But various observations which I made during my investiga- 
tions on vacuum discharges made me favor another view, the 
view, namely, that the repulsive force between vacuum dis- 
charge streamers is due to a strain in the vacuum produced by 
the er distribution of the gas pressure resulting from the 
peculiar distribution of temperature. If this view is cor- 
rect then there should be no action between two vacuum stream- 
ers passing in two separated vacua. This suggested the following 
experiment: 

Investigate the action of two discharge streamers upon each 
other when two separate discharge reservoirs are employed. Fig. 


1. Figs. 4 and 5 are negative rinte; i. e., in the original the blacks appear 
whites, and vice versa. į i ii 
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6 represents the apparatus (with its dimensions in cm. marked), 


containing one of the reservoirs, two of which were placed side 
by side in the experiment. The bore of the capillary tubes 
e, c, d, f, was about 1.5mm. The bulbs AB were coated with tinfoil, 


and the whole arrangement was the same as in the experiments with 
the apparatus given in Fig. 1. The two apparatuses communicated 
with each other by means of a stop-cock,so that the pressure was 
the same in each. The discharge in one apparatus did not influ- 
ence the discharge in the other, no matter what the pressure was, 
up to the limit at which I could still obtain a discharge; which 
was about 60mm. From this I conclude that the repulsion which 
I observed in the previous experiments was probably not due to 
electrostatic action. The probability of the correctness of the 
other view is therefore considerably strengthened. 
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The apparatus for this experiment was constructed with two 
other objects in view, which ought to be mentioned here. 

Ist. To locate 5 In this I was quite suc- 
cessful. It surrounded the hottest parts of the discharge, and 
therefore it was most intense in the narrow parts of the appara- 
tus. Within the reservoir it extended from c to d in form of 
something like an ellipsoid of revolution, with the extremities of 
its longest axis at c and d, and at times this ellipsoid did not fill 
out the reservoir at all, which proves that the paor leading 
light in this bop of the apparatus is due to the phosphorescence 
of the rarefied air and not to the . of the glass, 
although in the narrower parts of the apparatus where the 
hot discharge was very near the glass the glass was also phospho- 
rescent. 

2d. To study what I call the ramification of the discharge. As 
soon as the 5 reached a certain limit, the luminosity in the 
bulbs (which at low pressures was more or less uniformly diffused 
throughout the bulbs) become streaked, and at still higher pressures 
the whole discharge in its path through the bulbs divided itself 
into a number of distinct streamers, the number of streamers 
diminishing with the increase of pressure ; given pressures pro- 
duced invariably the same number of streamers. In this experi- 
ment I did not succeed in reducing the number of these stream- 
ers to less than two. The streamers rotated more or less uniformly 
in one direction or the other. The angular velocity of rotation 
5 to increase considerably with the current of the dis- 
charge. 

An exhausted glass bulb without electrodes when brought 
into the vicinity of these discharges emits a faint yellowish light 
which looks very much like the light of some forms of the aurora 
borealis. The bulb seems to remain perfectly cool. Lack of time 
and facilities have prevented me from determining the spectrum 
of this cold glow. 

My thanks are due to Professors W. P. Trowbridge and J. K. 
Rees for the interest which they took in my work; also to Mr. 
Mann, of the Astronomical Observatory, for the very valuable 
service which he rendered to me in photographing these dis- 
charges. I hope to continue this work with improved facilities 
as soon as time will permit. 


Columbia College, February, 1892, Department of Electrical Engineering. 


ELECTRICAL METHODS OF ANALYSIS.: 


ELECTROLYTICAL methods of analysis have long been in use 
for certain restricted purposes by the generality of chemists, and 
have been adopted as a kind of cult by a few enthusiasts in Ger- 
many and America, but until quite lately electrical methods pure 
and simple have been almost unknown. We recorded an attempt 
of the kind a short time ago which was based on the alteration in 
conductivity of milk caused by the addition of water, and pointed 
out that the analyst using this process would be dependent upon 
the courtesy of the milk dealer to inform him of the source 
whence the water was derived and to provide a sample for exam- 
ination. A more feasible plan, resting on the same principle, is 
now suggested for determining the extent to which glass is at- 
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tacked by water. According to popular belief glass is entirely 
unaffected by chemicals of all kinds, and still less is water 
supposed to have any action upon it. So far from this being true, 
it is very appreciably acted upon by the most diverse solutions, 
and notably by water itself, and it is nT a matter of im- 
portance to determine the degree of vigor of this action, and to 
discover which composition is best suited for a glass intended 
to resist it as far as possible. It was found that the increase of 
conductivity of water contained in a glass vessel was in direct 
proportion to the corrosion of the glass, and the net results of the 
experiments served to confirm the observation previously made 
by other methods that the extent to which the glass was attacked 
increased with the temperature, and was greater with a new ves- 

sel than with one that had been used before. That the method is 
accurate appears probable from the fact that the deductions 
drawn by its means agree with those obtained by the very delicate 
process of titration devised by Mylius and Forster. The method 
of determining the chemical compositions of solutions by the 
observation of their physical properties has already done good 
service, and has led to the devising of such instruments as the re- 
fractometer and the polarimeter, and the time may yet come 
when the resistance box and the Wheatstone bridge may equally 
be of specific if not of general utility. 


DEWEY’S INDUCTION ELECTRIC RAILWAY 
SYSTEM. 


THERE is no evidence that existing methods of street railway 
pracie will be abandoned, especially those employing the over- 
ead construction, as it will always have a place on account of its 
simplicity even after the most revolutionary invention appears. 
But it has its disadvantages when used upon the principal streets 
of cities and towns. The question, then, is: What kind of an 
electric system is waited for and required for cities and what will 
be its advantages. One answer would seem to be: First, a sys- 
tem that will receive its power directly from a power station with- 
out the use of exposed or bare line conductors; second, a system 
without a slotted conduit ; third, a system that will allow a high 
voltage to be used without danger ; fourth, a system that will not 
require batteries on the cars. 
An electric system claimed to have the desired advantages has 
been devised by Mr. M. W. Dewey. of Syracuse, N. V., and will now 
be briefly but clearly described. The principle upon which this sys- 
tem is founded is that of induction, that is, the current used 
on the car to propel it can be induced by, and be entirely separate 
from the current generated at the power station and transmitted 
along the line of travel by the line conductor. In applying this 
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more of the stationary parts of the transformer. 

The plan is to place coils upon U-shaped iron cores about the 
length of a car apart, in the roadbed between the rails, the ends of 
the core on a level with the pavement or slightly above it, and pro- 
tected by roughened iron wearing plates, Figs. 2 and 8. The con- 
ductor extending to the coils is laid W ae along the railway. 
The several cores and coils in the roadbed form one-half of the trans- 
former apparatus, the other half of which is carried on the cars. 
Each motor has an inverted iron core upon which the secondary 
coils are wound. The ends of the vehicle core come above, and in 
proximity to, the ends of the roadbed cores. If a complete mag- 
netic circuit is to be maintained by the cores, the vehicle core is 
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Fig. 4.—DEWEY’s INDUCTION RAILWAY SYSTEM. 


made somewhat longer than the distances between the roadbed 


cores, and iron brushes or wheels are secured to the ends of the 


vehicle core to make contact with the stationary cores. 

The first cost of construction of this aystem would be some- 
what greater than that of the overhead, but is claimed by the 
inventor to be much less than a cable or slotted conduit road, and 
far less expensive to keep in working order. The entire road need 
not be equipped with this system unless desired, but only the part 
passing through the principal streets, the rest being eguip with 
the overhead construction which can be made to work well and in 
harmony with the proposed system, of which the accompanying 
illustration Fig. 4 will insure a clear understanding. 


ALUMINUM LIGHT. 


FINELY divided aluminum has previously been suggested as a 
substitute for magnesium as an actinic light for photographic 
purposes. Now that it is cheaper than magnesium, the following 
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Fias. 1, 2 AND 8.—DEWEY’S INDUCTION RAILWAY SYSTEM. 


method of induction, use is made of the fact that the presence of 
a complete or nearly complete magnetic circuit in or around the 
primary and secondary electric circuits greatly increases the in- 
ductive effects of the primary current. The means by which this 
method may be carried out consist in constructing the elements 
of a magnetic circuit or each of a number of such circuits in two 
parts, one of which is stationary, and embedded in the roadway, 
the other being carried by the car, Fig. 1. The stationary part is 
energized by a pulsatory or alternating current and the induced 
current is generated in one or more coils surrounding the movable 
part of the magnetic circuit. The movable part of the trans- 
former on the car is continually in inductive relation to one or 


formula for a mixture, which is recommended by a French con- 
temporary as giving a powerful flash, may be of use to those 
interested in photography—100 parts aluminum powder, 25 parts 
lycopodium, 5 parts ammonium nitrate. This powder can be 
used for flashing in an ordinary spirit lamp, but gives a brighter 
and more powerful light if the powder be flashed into the flame 
by means of a jet of oxygen gas. 


THE CLEVELAND, O8IO, ELECTRIC CLUB is in a thriving condi- 
tion. It meets on the first and third Wednesdays of each month, 
and has already fifty members. 
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CARBON ACCUMULATORS, 


Fe Cesar lary 


IN an article published in a recent number of THE ELECTRICAL 
ENGINEER, Prof. W. M. Stines gives the results of some experi- 
ments with accumulators having carbon electrodes, in which the 
secondary current was produced 92 the reunion of oxygen and 
hydrogen gases previously formed by the decomposition of water. 
A few words in this connection regarding some facts which came 
under the writer’s notice about three years ago, may be of 
interest. The experiments were not very complete and the data 
obtained is of little value except in a general way, as facilities for 
making accurate measurements were lacking. 

While using, in the regulating circuit of an arc dynamo, a 
resistance composed of two arc lamp carbons immersed in a weak 
solution of sulphuric acid, the writer found that the positive elec- 
trode was badly corroded after a current of about five amperes 
had been passed through the solution for a short time, and that 
the negative carbon had increased in size. This increase however, 
was not equal to the decrease in size of the positive electrode, for 
„„ amount of carbon remained in suspension in the 

iquid. 

Thinking that where there was an action of. this character, a 
reaction might be looked for, and the wires from the dynamo were 
disconnected and the carbons connected together through a gal- 
vanometer. A large deflection of the needle resulted. Afterward 
a large cell was made with plates composed of a number of lamp 
carbons, this being the only form of carbon available at the time. 
In this battery the total area of the plates was about 400 square 
inches. After charging with a current of twelve amperes for 
about an hour, the cell was short-circuited through an ampere- 
meter, and a secondary current of about nine amperes was 
obtained. This rate of discharge was maintained only for a 
few minutes, however, the current gradually dropping to about 
four amperes, where it remained fairly constant for a while, and 
then dropped slowly to zero. As a low reading voltmeter was 
not at band, no tests to ascertain the voltage developed were 
made. It is probable that the gas generated by a charge of twelve 
amperes for an hour, was considerably in excess of the storage 
capacity of the plates, and that as large an output would have 
been obtained with a smaller charge. 

In the first cell carbon was transferred from the positive to the 
negative eléctrode, but in the larger cell this deposition of carbon 
was not V the positive plates showed signs of 
corrosion, and considerable carbon remained in suspension in the 
liquid, as before. The reason that this transfer of carbon was not 
as noticeable in the second case, was probably due to the fact that 
while the charging current was doubled, the surface area of the 
plates had been increased about 80 times. It is probable that for 
a given area of electrode surface, the amount of carbon deposited 
would increase, and the amount held in suspension decrease with 
the rate of charge. The same instability of charge mentioned by 
Prof. Stines was noted ; a full charge disappearing completely in 
ten or twelve hours with battery on open circuit. This was 
supposed to be owing to the escape of the gases into the air. This 
escape of gas might have been prevented in a large degree, by the 
use of an electrolyte in the nature of a paste. One peculiar 
feature noticed was that after short-circuiting the battery until 
the voltage had fallen to about one-half the original, if the short- 
circuit was broken and the cell allowed to stand for a short time, 
it would regain its original strength, acting in this respect similar 
to an over worked primary battery. 

This subject of carbon secondary batteries is a fascinating one, 
and could they be made practicable, the storage battery would again 
return to the high position in the regard of the public which it 
has occupied periodically for the past eight years. Accumulators 
of this kind would be very cheap to manufacture and maintain. 
The absence of all active material, so called, would be a great 
advance over the present method of manufacture. The efficiency 
is very good, though it is doubtful if the weight efficiency is much 
higher than that of the lead type. 

Prof. Stines’ form of cell has the great advantage over that 
employed by the writer in that he obtained a very large storage 
capacity for the gases by the use of finely divided carbon, with a 
great reduction in bulk. The reversibility of a carbon accumulator 
would be a great point in its favor. In charging, the negative 
plate which had “grown” could be made the positive, and 
so become the one subject to disintegration and the plate, positive 
in the previous charge, and therefore corroded, would be built 
up. It is probable that the number of times this reversal could 
be made would be limited, as the amount of carbon taken from 
the positive plate each time would not be deposited on the 
negative, a portion being added to that already in suspension in 
the liquid. 


THE ELECTRICAL ENGINEER. 


[April 20, 1892. 


THE FIVE-WIRE ELECTRIC LIGHT STATION AT 
TRIENT, AUSTRIA. 


As most of the electric light stations in the United States which 
are operated by water-power are so planned that the generators 
are located near the water-power, the following abstract of a 
recent lecture before the Austrian Society of Engineers and Archi- 
tects, by Herf Hugo Koestler, will prove interesting, as it describes 
a plant in which the dynamo station is located near the town and 
the water is carried to it under considerable pressure for quite a 
long distance from the dam. The town of Trient, in Southern 
Tyrol, population about 23,000, has always been subjected to more 
or less danger from a neighboring stream, which threatened during - 
high water to flood the adjoining land. Several dams were built 
from time to time to regulate this stream and finally, in 1884, the 
municipal authorities built a dam about a mile away from the 
town, which afforded a fine water-power. 

This power they determined to use for generating electricity, but 
instead of locating their station at this point, where a fall of some 
170 feet was available, they constructed a canal, principally in 
tunnel, 0.47 mile long, 3.28 feet wide and 2.95 feet high. Un- 
fortunately the speaker did not state how this tunnel was driven, 
which was a serious omission, since the cross-section is so small 
that the engineering details of the work would be interesting. 
This canal empties into a reservoir, containing about 90,000 gallons, 
which serves as a regulator to maintain a fairly uniform pressure 
at the turbines, about 2,000 feet distant and 289 feet lower. The 
reservoir and turbines are connected by two cast-iron mains 25.6 
inches in diameter, uniting at the power station into a single main 
35.43 inches in diameter. 

The generating station is about 3,400 feet from the centre of the 
town and contains 6 Girard turbines ; each furnishing 140 actual 
horse power at 265 revolutions. Six direct-coupled dynamos are 
used, each giving 160 amperes at 550 volts, so that the station has 
& maximum capacity of 960 amperes. The distributing systenr is 
arranged on the five-wire plan, and is underground except in the 
outskirts of the town. The “ outer” conductors have a difference 
of potential of 440 volts, which is divided by the three “ inner” con- 
ductors into fields of 110 volts each. Two arc lights are used in 
one field or group, four on alternate conductors or eight when the 
outside wires are connected. The incandescent ps are wired 
in small groups with an E. M. F. of 110 volts, while the connections 
Hs 5 motors are made to give 110, 330 or 440 volts as 
esired. 

A secondary battery has been set up in the generating station 
and is charged during the hours of highest consumption. Its 
capacity is such that in case of accident to the water mains or 
driving machinery, it could supply nearly the maximum current 
required for public and private purposes for about an hour. The 

lant was designed by Chief Engineer Appollonio and his assistant, 
Herr Foyorelli, the latter being in charge of the station at present. 
The turbines were furnished by the Machinery Works at Vevey, 
Switzerland, and the electrical apparatus by the Vienna branch of 
Siemens & Halske. 

The entire plant, including land damages, canal, mains, build- 
ings, turbines, electrical apparatus, wiring and lamps, but exclusive 
of the dam, which was not built for power purposes originally, 
cost about $233,400. The public lights supplied from the station 
embrace 560 incandescent lamps of from 16 to 35 c. p. and 22 
9 ampere arc lamps. The private consumers had about 6,000 in- 
candescent and 30 arc lamps in use at the beginning of the current 
year, and also took something over 200 h. p. for motors of from 
ps to 50 effective horse power. 


NOTE ON ROTARY CURRENTS, 


AT a recent meeting of the London Physical Society, says our 
London correspondent, a pote was presented on the above sub- 
ject. Alternate currents could be obtained from an ordinary 
direct-current dynamo by making contact with two points in the 
armature, say by connecting these points to insulated rings on the 
Shafts, and using extra brushes. A direct current motor, 
similarly treated, transforms direct currents into alternating cur- 
rents, or into mechanical power. If two pairs of points in the 
armature be selected, situated at opposite ends of two perpendic- 
ular diameters, then two alternating currents, differing in phase 
hy 90 degrees can be obtained ; and by choosing suitable points m 
the armature, two, three or more currents differing in phase by 
any desired angles can be produced. In ordinary motors the con- 
nections for doing this would be troublesome, but the Ayrton and 
Perry form, which has a stationary armature, lends itself readily 
to this purpose, for contact can be made with any part of the 
armature with great facility. A motor of this kind was exhibited, 
in which contact was made with four equidistant points on the 
armature. On connecting opposite points through fine platinum 
wires, and running the motor slowly, the wires glowed alter- 
nately, one being bright, while the other was dark, and vice versa, 
thus demonstrating the existence of two currents in quadrature. 
When the four points on the armature were joined to the four 
corners of a square of platinum wire, the wires became incandes- 
cent in succession, the glow appearing to travel round the square, 
and suggesting the idea of the rotary currents. 


April 20, 1892.] 


EDISON MULTIPOLAR GENERATORS AND TRIPLE- 
ö EXPANSION ENGINES. 


IN our issue of January 17, we illustrated and described the 
Edison multipolar generators, geared directly to the shaft of a 
triple-expansion engine. The cut illustrates further details of 
construction, and shows the condensing box and foundation of 
the engine. The engine is of the triple compound three-crank in- 
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verted cylinder, automatic condensing type, well proportioned 
throughout, having large wearing surfaces which can be easily 
adjusted. The bedplate to which the main bearing boxes of the 
crank shaft are cast is strong and is firmly bolted to a massive 
foundation box which also carries the dynamo frames—thus 
perfect rigidity between engine and generators is ensured. The 
crank shaft is of forged steel, fitted with cast-iron balance discs 
to which the crank pins are fitted. There are two bearings to 
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each crank and an additional large bearing on each end of the 
shaft to carry the armature. On the shaft are three eccentrics, 
each operated by its own independent governor, so that the point 
of cut-off in each cylinder is changed equally with the load, thus 
doing away with any tendency to race, in case the total load is at 
a time thrown off or any accident happen. Strong cast-iron 
columns carry the cylinders which are bolted together, and the 
engine is strong, compact and well arranged; indeed, these 
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EDISON MULTIPOLAR GENERATOR AND TRIPLE- EXPANSION ENGINE. 


engines are almost fac-similes of the latest and most improved 
types at present in use on the finest ocean steamships, with neces- 
sary additions to render them as highly efficient for electric - 
erating purposes as their prototypes are for marine work. They 
are caloalated for the maximum efficiency point at about 124¢ per 
cent. below the normal maximum capacity of the generator, and 
have a range toa maximum capacity of 20 per cent. above the 
normal maximum output of the generator at 160 pounds initial 
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pressure and a vacuum of 24 inches, thus allowing each engine, in 
case of accident to the condensing apparatus, to operate the gen- 
erator satisfactorily non-condensing. In addition to the many 
advantages already mentioned these engines when connected to 
a suitable condenser, will, it is claimed, reduce the consumption 
of fuel considerably. This is an item of importance in electric 
light stations, increasing their storage, boiler and engine capacity. 


Obituary. 


MR. ANDREW B. ULINE. 


INFORMATION has arrived here of the death at Nassau, 
N. P., of Andrew B. Uline, general manager of the Hud- 
son River Telephone Company. Mr. Uline was born in West 
Sand Lake, Rensselaer County, on July 17, 1886. He was edu- 
cated at the district school and then went to Indianapolis. In 
1868 he went to Albany as agent for the Merchants’ tch. 
In 1878 he formed the Commercial Telephone Co., which was 
5 with the Hudson River Telephone Co. Mr. 
Uline was a Democrat and had held the place of Fire Commissioner 
since 1886. He was a man of warm friendshipe, and was greatly 
liked in electrical circles, especially in New York City, where he 
was a frequent visitor. We understand that Mr. W. D. Sargent, 
vice-president of the New York and New Jersey Telephone Co., 
was in Nassau with Mr. Uline. 


MR. ANDREW IRVINE. 


WE regret to announce the death of Mr. Andrew Irvine, a 
Western agent of the National Electric Co. of Eau Claire, Wis. 
We are in receipt of a copy of the special resolutions on his death, 
adopted by the City of Pekin Electric Light and Power Co. of 
Pekin, Ill., in which they speak in the highest terms of his abilit 
aad character, as evinced in his recent business relations with 

em, 


Literature. 


Electric Light Cables and the Distribution of Electricity. By 
Stuart A. Russell. New York: Macmillan & Co., 1892. 811 
pp. 5 x 75 inches. Price, $2.25. 


As the title indicates, the subject treated of in this volume is 
limited to that branch of electrical engineering which relates 
directly to the properties of conductors and their effective adapta- 
tion to the requirements of the various systems of distributing 
electrical energy for various purposes. That this rtion of the 
applied science has now become of such itude and import- 
ance as to merit specialization can hardly be dis uted, and indeed 
the French seem to have found it necessary to distinguish by the 
word canalization, that part of a system of distribution that re- 
lates eei to those trunk conductors, which transmit the ener 
produced by the generating plant to the extremities of the net- 
work of conductors embodying the translating devices. 

The book discusses the relative advantages of various con- 
ductors and the results most favorable to copper. The important 
question of the most economical employment of this costly but 
necessary element of distribution is deduced from the law which 
wae pointed out by Lord Kelvin, and the results of Prof. Forbes’ 
practical experiments. Then follows an. in uiry into the effect of 
rise of temperature on copper conductors, based on the excellent 
data on the heating of bare and insulated Copper wires under dif- 
ferent conditions of exposure and protection, derived from Mr. 
Kennelly’s very valuable experiments. 

The difference of the resistance of conductors carrying alter- 
nating currents is also considered, and the determination of the 
virtual resistance of such conductors exemplified by the con- 
venient table of virtual resistances of different conductors calcu- 
lated some time since by Mr. Mordey from the figures supplied by 
Lord Kelvin. Rules and calculations relating to loss of pressure, 
heating, etc., in their relation to the size of the conductor derived 
from these modern conceptions and experimental evidence of un- 
derlying principles, are presented and on the whole provide a 
comprehensive résumé of the subject. 

Various systema of distribution are critically examined in a 
manner to be commended,—series, parallel, feeder and multiple 
systems, besides accumulator, motor-generator transformer and 
periodic current transformer systems being described. The offsets 
and disadvantages of multiple systems of more than three wires 
and the limitations of accumulator-motor-generaior transformer 
systems like the Chelsea central and sub-station supply, and of 
series systems like Bernstein’s transformer system, are unhesitat- 
ingly exposed. 
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As would naturally be expected, the book describes and 
illustrates many industrial ty of wires for aerial lines and in- 
terior installation, cables and conduits for aerial, underground 
and under. water mains, among them interesting systems in actual 
use, including the Ferranti mains and Edison tubes. Much prac: 
tical matter has been incorporated relating to the construction of 
overhead and underground lines, including detail apparatus, pro- 
tector instruments, together with data relating to strains on aerial 
cables supported by bearer wires. 

Mr. Russell wisely insists on the importance of systematically 
testing the conductors of electrical distributing systems, and 
besides useful hints regarding the same gives methods of making 
mechanical and electrical tests, including the testing of cables 
during laying and jointing. On the whole the volume may be 
credited with embracing the subjects indicated by its unassuming 
title in a satisfactory manner, and the book will undoubtedly 
prove useful to constructing engineers. 

G. B. P., JR. 


Legal Notes. 


LANE-FOX vs. KENSINGTON AND KNIGHTSBRIDGE ELECTRIC 
LIGHT CO.—ON STORAGE BATTERY CENTRAL STATIONS. 


A VERY elaborate judgment was delivered on March 20 by 
Mr. Justice A. L. Smith in Chancery Court in the suit of Lane- 
Fox vs. Kensington and Knightsbridge Electric Light Co. for 
infringement of patent issued in 1878 to the former. the part 
of the defendants it was claimed that the patent was void, owing 
to the discrepancy between the complete and provisional specifi- 
cations ; further, that the patent was not drawn up in such a way 
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DIAGRAM IN THE LANE-Fox LITIGATION. 


that it was intelligible to an ordinary mechanic without further 
instructions. 

In Lane-Fox’s final specification it was claimed that “ the 
secondary batteries were to act as reservoir batteries to keep the 
potential in the mains constant,” and for this a means of regula- 
tion was specified in the provisional, but omitted in the final 
specification. Mr. Lane-Fox had come to the conclusion that the 
prea means of regulation was not necessary, as the batteries 
themselves acted as regulators. This discrepancy was fatal to the 
suit and the patent was declared invalid. 

It need hardly be stated here that secondary batteries require 
very elaborate regulating switches. Expert opinion was called 
by both sides, among the witnesses for the plaintiff being Pro- 
fessors S. P. Thompson, John Perry and George Forbes, while for 
the defendants, among others, Sir Fred. Bramwell, R. E. Cromp- 
ton, Dr. John Hopkinson and J. Swinburne were called. One 
of the claims of Lane-Fox, the use of the earth return, was early 
disallowed in the case, as the Judge had become fully convinced 
that its use was not practicable. The evidence upon the definition 
of what was implied was very conflicting; only two cases could 
be cited in which storage batteries were used and where no 
further regulating switches were employed. Further, in each 
case the installation was only small. On this point, too, the 
Judge decided that regulating switches or devices were necessary 
for the practical operation of the batteries. 

For the defense a model was produced showing the various 
combinations which could be accomplished by means of the 
regulating switches at present installed by the defendant com- 
pany in their two stations situated in Kensington Court and 

nightsbridge. A diagram is here given which will readily ex- 
plain itself. As evidence of the necessity of using regulating 
devices, the first plan which was installed in the Royal Courts of 
Justice was instanced. In this case the batteries were ordered to 
be removed from the building, owing to the lack of regulation, 
within a few days of being installed. Curves of charge and dis- 
charge were freely referred to, showing the rapid rise in potential 
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of the cell just before the boiling point is reached, and much stress 
was also laid on the Tepid fall of potential at the commencement 
of the discharge with the su uent prolonged gradual de- 
crease which takes place, until a point is reached, just before the 
almost total discharge of the cell, where the potential takes 
another sudden and rapid drop. 

It is worthy of mention that, so far as can be recalled, no 
mention was made by any witness of the use of an automatic 
break switch. No installation would be complete without one 
for cutting out the batteries from the charging circuit in case of 
accidental shutting down of dynamos or other cause. Apart 
from the discrepancy in the provisional and complete specifica- 
tion the patent was declared not to be sufficiently explicit to allow 
of an ordinary workman being able to use it without further 
instructions. 

Very eminent counsel were engaged on each side ; for the 
plain , the Attorney General (Sir Richard Webster), Mr. J. 

letcher-Moulton, Q. C., and Mr. Wallace ; while for the defend- 
ant company, Sir Horace Davy, Q. C., Mr. Finlay and a junior 
appeared. 


JUDGE COXE'S DECISION ON THE PERFORATED STORAGE 
BATTERY PLATE. 


WE are in receipt of the following communication from Mr. 
Wm. Bracken, president of the Consolidated Electric Storage Co. 
the exclusive licensees of the Brush storage battery patents : 

The newspapers have in the last few days been made the 
vehicle for conveying to the public the idea that Judge Coxe of 
the United States Circuit Court for the Southern District of New 
York had in the case of the Accumulator Company against the 
New York and Harlem Railroad Company, awarded to one J. W. 
Swan, and his assignees, the sole and exclusive right to a perfor- 
ated support plate for storage batteries ; that without such a plate 
as Swan claims no practical storage battery had ever been made, 
and that this decision postpones indefinitely the use of storage 
battery cars and the like. Wecannot better show how misleading 
eee statements are than to quote from the decision itself. Judge 

xe says: 

“The original patent, No. 312,599, dated February 17, 1885, 
was considered by this court in the case of the Accumu- 
lator Co. vs. Julien Co., 38 Fed. Rep., 117. The original 
was held invalid (page 140-142) for the reason that it described 
aud claimed a plate the outer surface of which might be covered 
by the active material. This construction, in view of the work 
done by Prof. Eaton was held to be anticipated. 

“ The theory of the reissue is that the valuable feature contrib- 
uted by Swan consists in 5 the active material in the 
holes without permitting it to extend beyond them to the surface 
of the plate. That portion of the original which refers to the 
coating of the outer surface of the plate has been omitted in the 
reissue. In other respects the description is unchanged. 

The claim is as follows: 


A perforated or cellular plate for secondary batteries, having the perfora- 
tions or cells ozieuding through the plate and the active ma l or material 
to bocom active packed in the said perforations or cells only, substantially as 
described. 


“ This is the claim of the original, except that the word, only, 
has been added. 

„The patent cannot be criticised as a reissue. The claim 
instead of being broadened is greatly restricted. The application 
was filed within a reasonable time after the inventor was informed 
of the facts which made a narrower claim n The facts 
bring the case within the provisions of section 4,919 of the Revised 
Statutes. 

“The field of invention is, conceded, a narrow one. The 
counsel for the defendant correctly states that Swan’s improve- 
ment consists wholly in the idea of putting on the surface of a 
perforated plate secondary battery, no active material beyond 
the contents of the perforations; everything except this is 
conceded to be old.“ : 

The date, de jure, of Swan’s invention is January 18, 1882. 
Prior to that time Prof. Eaton had filled the perforations, but he 
had covered both sides of his plate as well. Mr. Brush had rammed 
or pressed absorptive substances, in the form of dry powder, into 
grooves or receptacle3 without covering the surface of the plate. 
No one had packed active material into holes extending through 
the plate, confining it entirely to these holes. The combination 
was original with Swan. Swan was not the inventor of the 
perforated plate. On the contrary, Judge Coxe took that claim 
away from him, in the case of the Electrical Accumulator 
Company vs, The Brush Electric Company. Neither has Swan 
the right to put the active material in the perforations or app! it 
5 any way to a perforated plate, for that has been awarded to 

rush. 

Swan’s claim is the narrow one of putting the active material in 
the 55 only. His claim does not cover the method of 
putting the active material in the perforations and at the same time 
A 2 it over the surface of the plate. Neither does it cover 

e putting of the active material in any manner in grooves, re. 
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ceptacles or perforations that do not extend wholly through the 
plate. In fact the claim is as narrow as it is of doubtful utility. 
The progress of the storage battery industry will not be retarded 
one hour by the decision. 


THE ACCUMULATOR COMPANY vs. N. Y. & HARLEM R. R. CO.— 
A DECISION ON STORAGE BATTERY GRIDS, 


TEE following is an abstract of the opinion of Judge Coxe in 
the case of the Accumulator Company vs. N. Y. & Har R. R. 
Co., of April 9, 1892, referred to in these columns last week: 

This in an action alleging infringement of patent No. 11047, 
reissued to complainant as assignee of Joseph Wilson Swan. The 
invention consists in forming the electrodes of secondary bat- 
teries with perforations extending through the plates, in which 
the active material is packed. The original patent was held 
invalid by this court in the case of E ical Accumulator Company 
vs. Julien Company. (The decision rendered by Judge Coxe, 

18, 1891), upon the ground of having described and claimed plates, 
the outer surfaces of which were covered with active material, 
which in view of work previously done by Prof. Eaton, was held 
to have been anticipated. The theory of the reissued patent is 
that the valuable feature of Swan’s invention consists in confining 
the active material to the holes, not permitting it to extend to the 
res of the plate. The claim of the reissued patent is as 
ollows : | 


A perforated or cellular plate for secon 
or cells extending arian e plate, and the active material or material to b 
come active packed in said perforations or cells only, substantially as described. 

The reissue has not broadened, but on the contrary has greatly 
restricted the claim, and the application was filed within a 
reasonable time after the inventor had become aware that such 
restriction was ne . Swan’s date, de jure, is January 18, 
1882. Prior to this, Eaton had filled perforations and covered 
both sides of the plate with active material, and Brush had 
pressed the absorptive material into grooves. No one had packed 
it into holes extending through the plate, and confined it entirely 
to the holes. Did it involve invention to do this? It is necessary 
to remember that we are dealing with a new and abstruse art, 
where most important results may follow from changes appa- 
rently of the most unimportant character. In holding that there 
is a sufficiency of invention to support the patent, the court has 
been influenced by the consideration that Swan’s electrode is to- 
day the electrode of commerce, having largely supplanted all 
others and being in almost universal use. The advantage of 
having the active material in small disconnected masses, packed 
in holes extending through the plate, seems unquestionable. The 
electrolyte is permitted to reach and act upon both sides of the 
small masses instead of one side only. Defects which produce 
buckling and short-circuiting and other disastrous results are 
entirely remedied by Swan’s construction. The step from the 
electrode of Eaton and Brush to that of Swan seems very short, 
but standing where these men did, and looking forward to the 
ideal electrode, avoiding all the difficulties then existing, the ste 
undoubtedly seemed many and long. If Eaton had scraped the 
active material from his plates, leaving the holes full, he would 
have had the invention, but he did not. If Brush had punched 
out the bottom of his receptacles and had then rammed them full 
of active material, he would have made a successful structure, 
but he did not. 

As to the infringement, there can be no doubt. The question 
as to the effect of the expiration of the Danish patent has not 
been argued, but casual examination has led to the conclusion 
that it is not for the same invention as Swan’s reissued patent. 
Decree for complainant. 


dary batteries, having the perforations 
AQ. 


Letters to the Editor. 


INSURANCE OF CENTRAL STATIONS. 


I AM much interested in your editorial on page 356, of your 
issue of April 6, concerning insurance of central stations. and the 
tactics adopted by one central station manager to get his rate re- 
duced, as stated in his communicationto you. His method is not 
new at all; in fact it was tried and worked successfully in hun- 
dreds of cases during the two years’ life of the Electric Mutual. 
If it had not been resorted to so generally, and on the other hand, 
if the insurance of central stations had been given to the Electric 
Mutual at its low rates instead of using it to beat down the rates 
of local boards with, the Mutual would have been a strong insti- 
tution in existence to-day. I fear that although the plan worked 
so well in the case mentioned, it will not generally work, because 
the New England mutuals are almost entirely withdrawing from 
central station risks since the retirement of the Electric Mutual, 
in which they placed their faith for the selection and care of the 
risks; and insurance boards are generally ‘‘ onto” the fact that 
the mutuals have stopped. In the,Southeastern States rates have 
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been advanced, and a movement is on foot for a similar advance 
in New England, the home of the mutuals, which were used so 
successfully to pull the chestnuts out. 

I hope I am mistaken, but I fear that the great mistake was 
that the central station men did not fully appreciate the value to 
them of the Electric Mutual and its allies Time will tell. 

I must take exception to the inference that may be drawn from 
your correspondent's statement that he ran any risk with the 
mutual companies he had. They were among the best and as 
solvent and sound as any companies doing business. Since the 
expiration of their policies on the station in question, the divi- 
dends earned have doubtless been paid and after deducting them 
from the 80-cent rate paid, I wonder if the present rate is ‘‘ even 
better.“ I make the above comments because it is the first time 
I have seen in print an acknowledgment of the real uses to which 
the Electric Mutual wasso frequently put. It may prove another 
case of the goose and the golden egg, and if the signs of the times 
are right it may demonstrate afresh that one cannot have his 
cake and eat it too. 

Only three months ago the Mutual stopped. A great many 
central station men regret it already. 

STEPHEN E. BARTON. 

New York, April 12, 1892. 


POTENTIALS AT 500,000 VOLTS. 


IN common with many others I have read with much interest 
Prof. Elihu Thomson’s paper on ‘‘ Dynamic Induction at High Po- 
tential and Frequencies” in your issue of March 30, 1892, and as 
further demonstrating the high insulating qualities of oil and as 
making us familiar with a very convenient and easily constructed 
apparatus for obtaining high potentials the paper is of very great 
interest—but the paper also contains what I believe to be a serious 
error. Prof. Thomson says he easily obtained sparks of over 31 
inches and 80 far as can be estimated from available data these 
sparks were due to potentials of not leas than half a million volts.” 

This of course is a cautious statement, and yet must convey the 
idea that he thinks such potentials are possible in air at ordinary 
distances; but in view of the experiments of Mascart and others 
on striking distances it would seem that it were simply an im- 
possibility to obtain such potentials as 500, 000 volts in air, as prob- 
ably any length of air at ordinary temperature and pressure 
would break down under a much less electrical stress than 500,000 
volts. Referring to the table of results given by Mascart in his 
second volume of his Traité d' Electricité Statique,” it is seen 
that for distances not exceeding about 2 cm., between balls 22 
mm. in diam. the difference of potential is approximately propor- 
tional to the striking distances—and beyond that point the differ- 
ence of potential increases slowly; at 10 cm., the difference of 
potential is 119,100 volts while at 15 cm., or 50 per cent. greater, 
the difference of potential is only 127,800 volts—that is, with anin- 
crease in sparking distance of 50 per cent., the voltage necessary is 
only about 7 per cent. greater. Plotting from Mascart’s resultsa 
curve whose ordinates are potential differences and whose abcissse 
are striking distances, we have a curve which might be called the 
electric strain diagram of air and shows that the difference of 
potential in air tends to à limit probably not greater than 150,000 
volts and this potential would be capable of sparking any dis- 
tance, from several inches to possibly many miles. 

It may be argued that as Mascart only used a maximum strik- 
ing distance of 15 cm., nothing can be inferred from his results, 
as to the potential differences at greater sparking distances, but I 
think the shape of the curve as far as plotted and our general knowl- 


edge of the nature of electrical stresses will allow us to infer 


of the curve up to several feet at least, 
when it is seen that Prof. Thomson was using probably not over 
one-third the voltage he suggested. In the light of these experi- 
ments of Mascart and others, it is evidently absurd to talk of 
transmitting electrical energy at twoor three million volts on bare 
wire in air, as such pressures would probably be sufficiently great 
to spark quite around the earth, but higher pressures than can be 
used in air might however be used by surrounding the conductor 
by a material such as oil, having a greater dielectric power than air, 
as suggested by Prof. Thomson in THE ELECTRICAL ENGINEER of 
March 28. R. B. OWENS. 


with accuracy the sha 


DEPARTMENT OF ELECTRICITY, 
UNIVERSITY or NEBRASKA, 
April 12, 1892. 


Society and Club Notes. 


THE BRITISH INSTITUTION OF ELECTRICAL ENGINEERS, 


THE wonderful development of the electrical industries during 
the last decade is nowhere better illustrated than in the gratifying 
growth and prosperity of the Institution of Electrical Engineers 
of Great Britain. Founded in 1871, as the Society of Felograpa 
Engineers, with a membership of 110, its first meeting was held 
on February 28, 1872, under the presidency of the late Sir Charles 
W. Siemens. In his inaugural address, the president said that 
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London, being the principal centre of the telegraphic enterprise 
of the world, was unquestionably the proper seat of such a society, 
observing at the same time, that the manufacture of submarine 
cables was almost entirely confined to the banks of the Thames, 
a circumstance which still remains true after the lapseof 20 years. 
Mr. Latimer Clark made the following prophetic remarks : 

I feel assured that this society will grow and increase, and that it will 
ultimately become a large and important institution. If you read the scien- 
tific works and periodicals of the day, you cannot fail to perceive that electricity 
magnetism and electric telegraphy occupy a large and increasing share o 

ublic interest and attention. I hope, therefore, that this society will develop 
to something more than a mere telegraph society, and that it will gather into 
the compass of its proceedings a large share of the many valuable and interest- 
ing papers which we now see read before other societies, and scattered am 
other scientific publications. When that time arrives, and not till then, I 
feel that the Society of Telegraph Engineers has assumed its proper function 
and position in the scientific world. 

Within 10 years from the date of organization of the society 
the 5 of Mr. Clark had been more than fulfilled. The 
field of the society’s labors had not only immensely broadened in 
its scope, but had extended itself into many new and hitherto 
unexplored regions of science. In 1889 the name of the society 
was changed to that of The Institution of Electrical Engineers,” 
a somewhat unfortunate choice, by reason of its almost exact 
identity with that of the distinctive title of the sister society in the 
United States, which was organized in 1884. 

The Institution now numbers 535 full members, 1,079 associ- 
ate, 2 honorary, and 177 foreign members, besides 188 students ; 
a total of 1.976. The list of foreign members in the United States 
numbers 86, the senior member being Franklin L. Pope, who was 
elected in 1872. Among the distinguished men who have occupied 
the presidential chair of the society may be found such names as 
Sir Frederick Abel, Latimer Clark, Prof. William Crookes, Dr. 
John Hopkinson, Prof. David E. Hughes, Lord Kelvin, better 
known as Sir William Thomson, William H. Preece, Sir Charles 
Siemens, Cromwell F. Varley and many others. The transactions 
of the society have been issued regularly since 1872, and now 
number 21 volumes, while the membership extends to almost 
every country on the globe. 


CHICAGO ELECTRICAL ASSOCIATION. 


ProF. C. S. Cook, of Evanston, favored the Chicago Electrical 
Association at its regular meeting April 12th, with a review of Dr. 
Hertz’s researches on electromagnetic waves. These experiments 
are now familiar to electrical students, and their bearing on both 
theory and practice is coming to be better understood. Prof. Cook 
showed how Hertz’s work was the fulfilment of Maxwell’s specu- 
lative theory and how it revealed the close relations between the 
forms of radiant energy known as light and magnetism. 

Following the order in which Dr. Hertz made his varied experi- 
ments, from the earlier ones on determining the length of electro- 
magnetic wave lengths to the more recent ones which tend to show 
the depth to which alternating currents penetrate conductors, 
the lecturer showed the bearing of these points on our present 
ideas regarding the transmission of electrical energy. A brief 
discussion closed the evening’s progamme, At the next meeting, 
April 26th, Mr. F. R. McBerty will read a paper on the ‘‘Sparking 
of Dynamos.” 


Personal. 


Mr. J. DoudLAS DALLAs has established himself as an electrical 
engineer and electrician at room 511, Mansion House Chambers, 
London, England. He is well known in this country, where he 

nt flve years in professional work. He was at one time with 
the Edison General Co. at Schenectady and later with the Railway 
Department of the Thomson-Houston Co. as an expert. He also 
had considerable experience with storage batteries. 


Mr. A. HYDE, who a few months since was placed in charge of 
the underground cables of the Minneapolis Brush Electric Co., has 
now been appointed superintendent of the company. The com- 
pany's plant is now in excellent condition, most of the circuits 

ing underground and working well. 


Mr. JOHN W. CHERRY, who has been the manager of the 
Toledo telephone exchange, is removing to Indianapolis to 
negara his duties as general manager of the exchange in the lat- 

city. 


MR. HUNT MAY EARN HIS LIVING. 


_ JUDGE TRUAX, in the N. Y. Supreme Court has dissolved the in- 
pranon obtained by default by the W. J. Johnston Co. against 
T. Hunt and the Electrical Age Publishing Co. 

This was an action brought by the W. J. Johnston Co. to restrain 
W. T. Hunt from soliciting advertising for the Electrical Age, and 
the Electrical Age Publishing Co. from employing Hunt. 

_ This case has attracted considerable attention in electrical 
circles throughout the country. 


April 20, 1899.) 


TRADE NOTES AND NOVELTIES 
AND MECHANICAL. DEPARTMENT, 


Know your public, and let the public know you. 


THREE RIVERS NEW EQUALIZING MOTOR TRUCK. 


IN no portion of electric street railway work have greater im- 
provements been made than in the trucks, which, with the 
advent of the electric motor, demanded many material changes in 
construction. The latest development in this line is the new 
equalizing truck for electrical work, manufactured by the Shef- 
field Velocipede Car Co., of Three Rivers, Mich., which, on 
account of its novel features and improvements, is attracting con- 
siderable attention in street railway circles. The accompanying 
illustration shows very 1 the principal features of the device, 
the leading one of which is the simple and effective mechanism 
for equalization of strains. This principle is considered by street 
railway men to be of the greatest importance and has been 
very cleverly carried out by the Sheffield Velocipede Car Co. 
who enjoy a high reputation for their other specialties in steam 
railroading and other lines. ; 

One end of the car is carried upon side equalizing bars, long 
coiled springs being introduced between the truck and the car 
body, giving exceptionally easy results in riding. The other end 
of the truck is carried by means of similar side equalizing bars, 
one end of these bars being cushioned against the main side sill of 
the car, the other end engaging with a cross-equalizer, attached 
similarly to the other side, and being cushioned against suitable 
carrying bars in the centre. The result of this is, as claimed by 


THREE RIVERS EQUALIZING MOTOR TRUCK. 


the manufacturers, a practical three-point suspension for the car 
pee on one end of the truck, the car being supported over each 
of the wheels, whereas the support on the other end, by means of 
the cross-equalizer, is carried to the centre of the car. By this 
means all twisting strains are avoided, and the shocks and jars 
incident to rapid speed and severe service are very largely 
absorbed and neutralized. 

The construction is such that the two ends of the truck play 
freely in a vertical plane without imparting disagreeable oscilla- 
tion to the car body, and also give greater ease in the matter of 
curves and uneven track. The wheels of these trucks are 
ground to an exact match in circumference, after being pressed 
on the axles, thus insuring not only the perfect pairing of the 
wheels, but that they shall run with absolute truth with reference 
to each other. 

The bearings, which are all of heavy gun metal, are 2 
milled to fit the axles. The boxes are made self-oiling, and will 
run for a long time without attention. The brakes are arranged 
in an entirely new plan, giving very much greater power than 
has heretofore been secured for this purpose and applying it 
equally to each wheel. The brake shoes are of an improved form, 
and can be replaced when worn by the removal of a single key, 
with but the loss of a moment's time. The removal of wheels 
when worn is accomplished by the taking out of a single heavy 
bolt on either side, a point that will commend itself to many. 

Another feature which should not be overlooked, lies in the 
fact that the whole framework of the truck, being carried by 
springs, which are also introduced between the main frame and 
the motor support, greatly increased elasticity is secured for these 
parts over that afforded by other devices for this purpose. This 
very materially assists in relieving strain and lessening breakage 
of gears and other wearing parts. 

The truck is so constructed that the centre is left entirely open 
for the attachment of the motor, which is very eae gotten at in 
case attention is necessary, as there is no complica mechanism 
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in the way. The truck is furnished, properly arranged, for any of 
the well-known systems of propulsion, and is in use on a number 
of prominent roads, results showing even more forcibly than had 
been expected, the great desirability of the special features of the 
device. A sample truck recently furnished to a large electrical 
street railway corporation resulted in an order for 20 more. 

By the use of this truck it is claimed that not only are the 
electrical repairs very greatly reduced, but greater ease is secured 
to the passenger, and the life of the whole apparatus, as well 
the permanent way, is greatly increased. 


INTERNATIONAL TRADING AND ELECTRIC CO. 


THE INTERNATIONAL TRADING AND ELECTRIC Co., of the Times 
Building, this city is ongaged actively in spite of political troubles 
in the South American Republics in pushing their goods in these 
markets. From all accounts their incandescent lamp, the Inter- 
national,” is making an excellent record. It is guaranteed for an 
average life of 1,000 lamp hours. The company act as agents for 
export for the ao Gutta-Percha Insulated Wire Co., the Mc- 
Creary Electrical Mfg. Co., Queen & Co., and other high class 
manufacturers. The officers of the company are: Henry F. 
Herkner, president; U. T. Fackenthall, treasurer; and W. H. 
Fleming, who is well known among the electrical fraternity, is 
general manager. 


THE RANDOLPH DAISY FAN MOTOR. 


“ TAE greatest economy in consumption of electric energy,” 
is one of the claims of Mr. ndolph, of 425 The Rookery, Chicago, 
for his fan motor, the Daisy,” shown in the accompanying 
illustration. This little motor is wound for 110 volts and requires 


RANDOLPH Daisy FAN MOTOR. 


the same amount of current as one 16 c. p. lamp. It has three 

speeds, 900, 1,200 and 1,800 revolutions per minute. The bearin 

are very long, are made of lignum vitæ and require but little oil. 

The motor runs noiselessly and is attractive in appearance. 

1 is anxious to secure agents in every city to introduce 
e device. ; 


NEW CONTRACTS FOR THE SHORT RAILWAY SYSTEM. 


Mr. EDWARD J. WESSELS, the special agent for the Short Elec- 
tric Railway Co., has just returued from New England, where he 
has been very successful, his contracts being, we believe, the first 
secured by the company in New England. It is a very vigorous start, 
as the orders represent no fewer than 52 motors. The Norwich 
Street Railway Co. has given Mr. Wessels an order for fifteen 25 
h. p. single-reduction motors, to be put into service as soon as 
possible, the entire road being changed to electricity. The line 
construction has already been done. and the road will take its 
power from the plant at Taftville. Mr. E. P. Shaw, Jr., is superin- 
tendent. 

Mr. Wessels has also carried off the prize at New Haven, 
where he has sold nineteen onge equipments of 25 h. p. single- 
reduction motors and seven double equipments of the same 
type, to the New Haven and West Haven Horse Railway Co. The 
order for the engines and generators has been placed with West- 
inghouse, Church, Kerr & Co., who will supply three of their 
large sized direct-connected engine and dynamo units. A third 
contract is with the Natick, Mass., Street Railway Co., who have 
decided to add to their rolling stock four 25 h. p. single-reduction 
Short motors as soon as possible, 


THE Pente Hotel, Old Point Comfort, is just installing a 60 
h. p. Ball engine, this being the third furnished this hotel by the 
Ball Engine Co., Erie, Pa. 
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THE PERKINS ELECTRIC SWITCH MFG. CO.’S 
SOCKET. 


WE illustrate in the accompanying engraving a new socket 
manufactured by the Perkins Electric Switch Company, of Hart- 
ford, Conn. It will readily be seen that this socket possesses 
a number of novel features and admits of not a few 5 ad- 
vantages. Differing from any other socket, there is only one por - 


PERKINS ELECTRIC SWITCH MFG. Co.’s. SOCKET. 


celain, which is guided into the shell by two upright brass legs, 
which are thoroughly insulated from the contact pieces, the 
screws in the end of which hold the mechanism in the proper 
ponton in the shell. The cap is fitted on in the usual way, hav- 

ng a bayonet lock for the screw heads. As will be seen, the con- 
tact is made in a novel manner, by means of a parallel brass slide 
on two upright pieces of sheet brass, which form part of the one 
pole of the socket. This slide is always kept preesing up against 
tumbler by means of a small phosphor bronze spring, so that there 
is good contact at all times, the connection being made by means 
of the tumbler, when in a vertical position, between the slide and 
the L-shaped 7 of brass shown in the engraving. It is claimed 
that this socket possesses all the best features of the existing 
sockets and is the result of careful development. The binding 
screws are well back from the shell. It is extremely easy to wire, 
and owing to there being only one porcelain admits of a large 
knot being made in the wire, for the pur of hanging the 
socket, so that the strain is taken off the binding screws. 


NEU's ELECTRIC LEAK AND FLOW DETECTOR. 


WE illustrate on this page an extremely novel device intended 
to protect buildings from damage by water. It is especially 


Nevu’s ELECTRIC LEAK AND FLOW DETECTOR. 


applicable to any of the automatic sprinkler systems which are 
being so generally adopted in large warehouses, factories, etc. A 
short description is given herewith explanatory of its simplicity. 
A is a small spindle provided with a cam, not shown, which is 
actuated by a stem F, moving in a cylinder filled with oil and 


me 
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closed by plug Œœ. The spindle A, carries one arm upor which is 
a friction roller actuating the contact segment, B. e slightest 
flow of water or other fluid passing through the valve raises the 
disc and by means of the stem F, cam and lever moves the con- 
ge ear B, G and c, thus closing the circuit and at once giving 
an alarm as well as showing on an annunciator just where the 
trouble is located. Immediately the cause of the trouble has been 
removed and the flow stopped, the contacts open and drop to their 
normal position automatically. There is no impediment to the 
moving of the valve upward, it being so delicate that drawing a 
int of water from a six-inch main will give an alarm. Very 
ittle current is required to operate the detector, one cell of prim- 
ary bat being sufficient under ordinary circumstances. 
G. S. Neu, of 110 Centre street, New York City, is the inventor 
and manufacturer of the device. 


THE BERNSTEIN FAN MOTOR. 


THE accompanying illustration shows a novel and compact 
form of fan motor recently introduced by the Bernstein Electric 
Company, of 620 Atlantic avenue, Boston, who claim that it is 
the . and most efficient high- volt motor yet produced. 
The iron portion is highly enameled and the brass-work finely 
finished, producing a workmanlike appearance. It is said that 
the motor runs smoothly without sparking and that the brushes 


BERNSTEIN FAN MOTOR. 


cannot possibly get out of adjustment. Two types are made 
as shown in the following table: 


Type. H. P. Speed. Floor space. Height without fan. 
ae 1,700 or 2,000 6 x 6 in. 7 in. 
„89 ? 1,600 7 x 8 in. 9 in. 


Several other sizes are made upon the same general lines, 
intended for heavier work. Agents are wanted everywhere. 


QUEEN & Co. 8 INSTRUMENTS. 


WE are informed by Queen & Co. that they have recently 
received an order for more than 200 magnetic vane volt and 
ampere meters from a large manufacturing concern, which 
instruments are to be installed with the light and power plants 
put up by this company. The transaction is especially satisfac- 
tory to the makers, as a sort of competitive examination was 
instituted and the magnetic vane type was adopted after 
careful comparison with other types, as being most suitable in 
this instance. 


APPARATUS WANTED AT PLATTEVILLE, WIS. 


Mr. W. Lockwoop, the superintendent of the Platteville, 
Wis., Electric Co., writes us that they are in the market for an 
addition to their plant of a 1,650 incandescent light dynamo, and a 
power generator, of size not yet determined. They are also in the 
market for a 1,125 h. p. Corliss engine, to be placed at once. 


April 20, 1892.] 


A VERY important feature of electric lighting in residences and 
fine public buildings is apparatus and equipment that will be 
attractive and neat. The Mlectrie Engineering & Supply Co., of 
Syracuse, N. Y., have invented a flush lock switch, illustrations 
of which are shown below, which is specially adapted to answer 
this purpose. The working mechanism of this switch is very 
simple, as shown in the cut, and all parts are warranted by the 
manufacturers. There is a brass cover which protects all the 
working parts from any foreign matter when inserted in a plas- 
tered wall. All of the switch being entirely concealed, nothing 
is left to view but the highly finished plate, flush with the wal). 
This plate can be nickeled, oxidized, engraved or made to match 
any finish. The striking peculiarity of this switch is its great 
adaptability for all public buildings, especially for insane asylums 
and orphanages, where but one person should control the lights. 
The current can be turned on or off by ee woe the key in its 
receptacle and turning either way, as with the ordinary handle. 


Fias. 1, 2 AND 8.—FL USH Lock SWITCH. 


Upon withdrawing the key, it is impossible for any one to inter- 
fere with the lights controlled by the switch. Where it is 
necessary to place a switch within the reach of children, this 
device is especially desirable on grounds of safety. 

Not only has it these advantages, but it also does away with 
the unsightly bumps on the walls often seen in the case of the 
ordinary switch. This company are having repeated calls for 
these goods, and are at present manufacturing them in large 
quantities for the trade. 


AN ELECTRIC RAILROAD FOR STATEN ISLAND. 


Mr. F. R. CHINNOCK has just sold to a syndicate the franchise 
for the Prohibition Park Railway, tobe operated by a company 
of thatname. The road will run across Staten Island from Port 
Richmond to Prohibition Park and South Beach, and will be 
about three and half miles in length. The road will have an 
Edison equipment of 12 cars, single-reduction gear, and two 100 
K. W. generators. The company is now inthe market for its 
steam plant. The syndicate purchasing the franchise, etc., are 
Royal C. Vilas, president of the New York Air Brake Co.;C. A. 
Starbuck, and J. C. Thompson, president, of the Eames Vacuum 
Brake Co. Some of these gentlemen are also interested in the 
Watertown, N. Y., electric railway. The franchise, which was 
secured by Mr. Chinnock on February 11, is held to be one that has 
very great prospective value, although a few months ago it hardly 
seemed worth getting except to one or two far-sighted men. It 
is interesting to note that the road will use about 1,100 feet of the 
Belt Line track. This it does under an order of the court which 
requires it in return to keep that portion of the road in repair and 
to allow the Belt Line people use of its terminal facilities. The 
road will be put in operation as soon as ee in order to get the 
benefit of this summer’s business. The Prohibition Park is a high- 
class addition to the attractions of beautiful Staten Island. 


BARTON & BROWN. 


THE above firm of attorneys and counselors, Chicago, will re- 
move their of erm law offices on May 1, to rooms 1428--1480 Mon- 
adnock Building 
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UNIVERSAL RADIAL DRILL COMPANY. 


THE UNIVERSAL RADIAL DRILL COMPANY, of Cincinnati, Ohio, 
have issued their calendar for the month of April in their usual 
style. This time they show their 20-inch swing engine lathe, 
with the good points of it mentioned on the back of the card. 


RAILWAY EQUIPMENT COMPANY. 


WE publish below the preliminary announcement made by a 
new company with the above name. Special interest and im- 
portance is given to this departure by the fact that it is be 
under the direct personal management of Mr. W. R. Mason, who, 
as is 80 well known, has made the electric railway field his chosen 
study, with no small degree of success. We have not yet received 
any details as to the personnel of the company, but it is under- 
stood that it will be fully organized during the current week. 


RAILWAY EQUIPMENT COMPANY. 
Temporary Offices, 617-619 Pullman Building, Chicago. 


We beg to call your attention to the above company which has been organized 
for the purpose of manufacturing and dealing in electric railway supp es for 
use on all systems. Having had a long and practical experience in all branches 
of the business, we feel confident of our ability to successfully meet the wants of 
this branch of the trade. We shall carry in stock large quantities of material 
needed for the complete equipment and maintenance of electric roads. Prompt 
shipments can be relied on at all times. We have lately perfected several new 
line devices which we believe have erough merit to claim the attention of 

about to build or make extensions. 

We shall be pleased to advise parties as to the best manner of building and 
operating such roads. Wehave no affiliation whatever with any company or 
individual which will interfere with the exact and im ial conduct of our 
business. At the earliest possible moment we shall ue a very complete 
catalogue fully illustrating and describing material of our manufacture and con- 
taining valuable data for parties interested in the building or operating of 
electric roads. In the meantime, we beg to assure the trade that any orders 
which may be sent to us will be filled promptly and at the lowest market prices. 

The writer desires to express to the e generally his thanks and appre- 
ciation of favors granted to him during his connection with a former company. 
and to assure the trade that sincere regard will be paid to their wants and 
suggestions. Trusting that the conduct of our business may be such as to merit 
a share of your patronage, we are 

Very truly yours, 
RarLway Equipment Co., 
W. R. Maso 


ORDERS FOR “IDEAL” ENGINES. 


THE following are among the recent orders received by the 
Harrisburg Foundry and Machine Works, of Harrisburg, Pa.: Two 
10 and 17 x 14 tandem compound Ideal engines, for St. Paul, Minn.; 
one 18x 12 ons Ideal engine for St. Paul; three 125 h. p. Ideal 
engines with corresponding steel return tubular boilers, also 

ump, heater, piping, etc., for Wilkesbarre and Wyoming Valle 
ction Co.; two 187 x 18 plain Ideal engines for New Yor 
City; one 18x 18 standard Ide engine for Boston; one 125 h. p. 
standard Ideal engine, steel return tubular boiler, heater, piping, 
etc., for Georgetown and Tenallytown Electric Railway, Wash: 
ington; two steel return tubular boilers, for the Allentown Elec- — 
tric Light Company; one 60 h p. standard Ide engine and steel 
return tubular boiler for manufacturing purpose ewville, Pa.; 
one 25 h. p. Ideal engine and one 50 h. p. Ideal engine for U. 8. 
Naval Observatory, Washington, D. C.; one 60 h. p. engine and 
steel return tubular boiler for manufacturing purposes, at New- 
port, Pa. Besides these, they have a number of small Ideal 
engines ordered for New York City. 


HIGH INSULATION RESISTANCE OF RAILWAY INSULATORS. 


IN a recent issue we mentioned some tests made of the electric 
railway insulators of Albert & J. M. Anderson, of Boston, and 
stated that their insulation was found to be 156,000 ohms. We 
now learn that they were tested up to the very high figure of 156,000 
megohms. The tests were made by the Massachusetts Electrical 
Engineering Co., who say: The resistance of these insulators 
was obtained by the direct deflection or substitution method 
largely used at present for the measurement of high resistances. 
The voltage used was about 1,100, and aconstant sufficiently large 
to measure to 300,000 megohms was easily obtained. One-minute 
electrification of the insulator was allowed in each case.” 


TRENTON, N. J.—The People’s Electric Light Co. will install at 
once a 50 K. W. generator to operate motor circuits of 250 volts. 
This company has taken the matter of handling live wires during 
a fire into their own hands. At the central station is kept a St. 
Louis trimmer’s cart” filled with all emergency tools. Both 
horse and harness are always ready for an alarm of fire, and are 
generally on the ground ahead of the fire department. The 
compan says this arrangement has proved a paying institution. 
The Field Engineering Co. are pushing the electric railway rapidly. 
An unfavorable decree was recently given in court in to 
ae State street trolley line, but elsewhere there will be no diff- 

ty. : 
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NEW YORK NOTES. 


DOUBLEDAY, MITCHELL & Co. have secured very desirable 
quarters in the Electrical Exchange Building, where they will con- 
tinue to handle the well-known Columbia incandescent lamp, and 
the specialties of the Consolidated Electric Manufacturing Co. 
They have just completed arrangements for the representation of 
the products of the American Circular Loom Company of Boston. 
They will supply these goods to buyers in New York, New Jersey 
and Pensylvania. 


THE SHORT ELECTRIC RatiLway Co. have removed from the 
World Building to the Mills Building, 85 Wall street. The change 
has been made imperative by the increase of business and the need 
for more room. The company will have in their new office a fine 
display of Short railway apparatus, and every convenience for the 
transaction of business. Mr. Edward J. Wessels, the special agent, 
will have his headquarters there. 


SEARCH LicHts.— Unprecedented success in the introduction of 
the excellent search light manufactured by the Electric Con- 
struction and Supply Co. has had the effect of bringing in such a 
large number of orders from steamship and transportation com- 
panies generally that the manufacturers of these lamps are com- 
pelled to work their large force of employees well-nigh on to the 
“ wee sma hours.“ 


THE ROY VALVE COMPANY, 15 Cortlandt street, are sending out a 
nicely illustrated catalogue and price list. The little book also con- 
tains valuable testimonials as to the very desirable work done by 
their valves under severe tests. Although but a short time on the 
market, the Roy valve has proven a winner.“ 


STANLEY & PATTERSON, manufacturers of electrical house 
furnishings, are about ready to place on the market several special- 
ties of interest to the supply trade. They are sending out a very 
neat pocket price list and catalogue containing some illustrations 
of their novelties. 


Mr. RALPH L. SHAINWALD, of the Standard Paint Co., makers 
of the famous P. & B. compound, has just returned from a flying 
visit to Chicago and Detroit. The run was a most successful one, 
several handsome contracts making the return trip with Mr. 
Shainwald. 


DR J. GRAHAM SOOTT died at his home, No. 17 East Twenty- 
first street, last week of acute rheumatism. He was born in Phila- 
delphia on September 10, 1849, and was educated at Jefferson 
College. He practiced his profession for a time in San Francisco 
and then came to New York, where he organized the Scott Elec- 
trical Manufacturing Company, of which he was president and 
general manager. e contributed many articles on medical and 
electrical subjects to various journals and periodicals. 


WESTERN NOTES. 


THE ELECTRIC APPLIANCE COMPANY have closed arrange- 
ments to represent the Security Insulator Company in the West, 
and will carry a large stock of their specialty. The Security 
insulator is one of the most notable of the recent improvements in 
the direction of a higher grade of material for construction. It 
combines the desirable features of both insulator and cleat. By 
its use the wire is held firmly by the insulator without the use of 
tie wires or other fasteners. The greater the strain on the wire, 
the tighter it is held by the insulator, but without in any way 
injuring the insulation. Another point in its favor is that its con- 
tact with the wire has the smallest er surface, thus increas- 
ing the insulation resistance of the line. : 


THE FRANKLIN ELECTRIC COMPANY, of 535 Delaware street, 
Kansas City, has secured the contract for wiring the Capital 
Building at Topeka, Kan. It is also putting in a 500-light Edison 
plant at Rockport, Mo., and has been retained as constructing 
engineer for Pierce City, Mo. All this work has come in during 
the past week. d 


THE WESTERN ELECTRIC Co. has just begun wiring the new 
German Opera House at Chicago and will use Simplex wire 
throughout. No wonder George Cutter is wearing a Sunday-go- 
to-meeting smile on week days! 


GLADSTONE, Micu.— Edwin J. Tice has secured a 24-year fran- 
chise and has contracted with the Edison General Electric Co. for 
a 1,000-light plant. A full company has not yet been formed. 


THE UNITED STATES ELECTRIC LIGHT COMPANY has been 
awarded the contract for two 800-light dynamos for the Jackson 
county court house, Kansas City. 


CANADIAN NOTES. 


THE TORONTO CONSTRUCTION AND ELEOTRICAL SUPPLY Co., 
office and salesrooms 63, 65, 67 and 69 Front street, west, Toronto, 
has issued its first catalogue. It isa very handsome and interest- 
ing production of quarto size, well printed and solidly bound. It 
enumerates a large variety of apparatus and supplies, with prices, 
etc., and shows every sign of enterprise and business acumen, 
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NEW ENGLAND NOTES. 


O. S. PLArr.— The factory of O. S. Platt, Bridgeport, Conn., 
manufacturer of the well-known New England switch, has been 
taxed to its utmost Capac ty for somẹ months past turning out these 
excellent switches. There is no doubt that with improvements 
recently made in this switch it is one of the best on the market. 
The contact bar is now arranged so as to slide up and down a 
standard instead of moving in a saddle as heretofore. This leaves 
a nice space inside with plenty of room for making connections, 
leaving little chance for short-circuits, etc. Another improvement 
is the placing of a fibre collar on the outeide of the shell. This 
collar is supplied with an inner thread, which when screwed up 
prevents the loosening and dropping down of the shell, which is a 
disagreeable feature in a great many switches. A very handsome 
flush switch, also manufactured by Mr. Platt, has been in great 
demand for several months. He also makes a specialty of the 
manufacture of dynamo gas igniters. 


THE BERLIN IRON BRIDGE Co, of East Berlin, Conn., have 
taken the contract to build a producer n for the Solvay 
Process Co., of Syracuse, N. Y. The building will be 80 feet wide, 
by 100 feet long and three stories high built entirely of iron, even 
the floors being made of plate iron in order that there may be no 
woodwork about the building to take fire. 


HUDSON RIVER NOTES. 


Cooks, N. Y.—The directors of the Troy and Lansingburgh 
Railroad have been endeavoring to secure the consent of property 
owners on Remsen and Main streets for a new road to be opera- 
ted by electricity from the stone bridge, North Mohawk street, to 
Remsen, to White, to Main, to Saratoga street and thence to 
Troy via the White line. If the company is successful in 
securing the consent asked for, the Mohawk street branch from 
Ontario to the junction of Main and Saratoga streets will probably 
be abandoned, and the White line cars will then run over the 
new route. . 


Troy, N. Y.—The Troy City Railroad Company has secured a 
site for the power station, by a purchase from the Marshall estate. 
Consideration $2,000. The station is to be of brick, 100 x 90 feet, 
with high-truss iron roof. Plans have already been prepared by 
Architect McIntyre, of New York City, and the work of construc- 
tion will begin as soon as the weather permits. Itis the intention 
of the management to hasten the electrical equipment of the 
road, and the promise has already been made of electric cars run- 
ning by June 1, next. 


NEWBURGH, N. Y.—The Edison Illuminating Company are to 
add at once 200 h. p. of dynamos to their plant. These will be 
set up temporarily until a new station can be built. The New- 
burgh Electric Light and Power Company will also rebuild at 
once. Their plant is at present overloaded, although a 65-light 
arc and a 650-light alternator have just been started. 


WEST Troy, N. Y.—The dynamo for the additional lighting 
recently contracted for by the village trustees, has at last arrived, 
and is now being placed in position. The additional lights ordered 
have been located and wires strung, so that it is expected the 
power will be supplied in a very few days. 


WEsT Troy, N. Y.—The works of J. M. Jones & Son, at West 
Troy, present a very lively appearance. A number of large orders 
have been lately received including one for 150 double trucks for 
the West End Street Railway, Boston. The company hasa well- 
established reputation for the highest class of work. 


POUGHKEEPSIE, N. Y.—The Poughkeepsie Electric Light and 
Power Company will at once enlarge and remodel their station. 
It is intended to replace all the high-speed engines with low- 
speed. Probably the electric railway will also be built soon. 


PHILADELPHIA NOTES. 


THE KING ” ANNUNCIATOR made by Partrick & Carter Co., 
of Philadelphia, is one of the most successful specialties ever in- 
troduced by that house. It fills all the requirements of a low- 
priced and perfect working annunciator, and is just the thing for 
contract work where the finely finished instruments are not de- 
manded. 


AT a recent election of the Indianapolis Brush Electric Light 
and Power Company, Indianapolis, Ind., John Caven, Indian- 
apolis, was elected president; J. Potter, Cleveland, Ohio, treasurer; 
S. M. Hamill, Cleveland, Ohio, secretary; John Caven, J. Potter, 
S. M. Hamill, directors. 


Departmental items of Electric Light, Electric 
Railways, Electric Power, Telegraph, Telephone, 
New Hotels, New Buildings, Apparatus Wanted, 
Miscellaneous, etc., will be found in the advertising 
pages. 
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Vou. XIII. 
A PHOTOGRAPHIC STUDY OF NON-ARCING METALS. 
BY 


R. R. G. FESSENDEN, in his article’, has de- 
scribed some very interesting experiments which 
he has performed in his investigation of the 
causes for the suppression of the arc, and the 


results of these experiments seem to have in- 


clined him to the theory that a pure vapor of the metal 
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is formed between the electrodes, rather than a vapor con- 
sisting of the oxide of the metal, 

In connection with my original experiments, the question 
naturally occurred to me as to what was the real constitu- 
tion of the vapor which appeared to be formed, and while 
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I felt that it might be a pure metal vapor, I have always 
been somewhat inclined to the theory that there is an oxide 
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present. I did, however, at one time test the non-arcing 


property of metals with electrodes immersed in a hydro- 
carbon oil, and found that under these circumstances I was 


FIG. 3. 


unable to maintain a thousand-volt short-circuit across two 
N of „of an inch each. 

his result seems to indicate that the vapor contained no 
oxygen, because none could be present within the oil, and 
yet there are other considerations which favor the idea 
that the vapor is usually wholly, or at least in part, an 
oxide. Thus, each of the pure non-arcing metals under 
the conditions of a short-circuit deposits on the surfaces of 
the electrodes an oxide which in each case possesses the 
characteristics of some oxide of the particular metal used. 


FIG. 4. 


Possibly, however, the pure-metal vapor theory is the 
correct one, and I am pleased to see it discussed. 

It is interesting in this connection to notice that all of 
the non-arcing metals thus far pointed out are notably 
diamagnetic. This may be only a coincidence, or there 
may be in reality some relation between the diamagnetic 
and the non-arcing properties of metals. Thus, bismuth, 
antimony, zinc, cadmium and mercury are all peculiarly 
diamagnetic. Lead also is a diamagnetic metal, and I have 
made some interesting and satisfactory experiments with 
it. Although lead has been notorious for its arcing powers 
when used as a fuse, yet it must be remembered that in 
order to obtain the non-arcing effects with high potential 
currents, the air-gap must be exceedingly small. 

I therefore made a set of three lead electrodes or dis- 
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chargers, giving two air-gaps of of an inch each, and, 
on testing, found that at the instant the short-circuit was 
established, the arc seemed to hesitate, but the lead queen 
reaching its melting point, the small air-gaps were destroyed, 
and the arc then assumed large proportions. I then re- 
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peated the test, this time taking precautions to avoid, if 
possible, the melting of the lead. For this purpose I made 
a set of three dischargers, as before, consisting of 50 per 
cent. copper and 50 per cent. lead, upon the theory that if 
lead is a non-arcing metal there would be a sufficient quantity 
of that metal present to suppress the arc, just as in the zinc- 
brass electrodes there is a sufficient . of zinc to 
interrupt the short-circuit while the copper adds toughness 
to the electrodes, My tests with the lead-copper elec- 
trodes were singularly successful, and upon examining the 
electrodes after three consecutive tests I found that each 
short-circuit had formed a small smooth spot upon the 
surfaces of the electrodes, and that a globule of lead seemed 
to have been drawn to the surface at these points. 

The diamagnetic properties of tin are well known, and it 
is therefore interesting to note that this metal seems to be 
entirely devoid of non-arcing properties; even a mixture of 
tin ae | copper, forming a tin brass, possesses none of the 
qualities which are so manifest in the case of zinc brass. 

I have recently taken some photographs of the arcs 
between electrodes of non-arcing metals for the purpose of 
studying the results and gaining further information upon 
this interesting subject. The different results obtained by 


the use of small and large air-gaps are especially noticeable 
in these photographs. 
Fig. 1 illustrates a 1,000-volt short-circuit across two air- 
gape of §-inch each and between non.arcing metal electrodes. 
ig. 2 is a view of a similar short-circuit across the 
same air-gaps, 
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Fig. 8 represents a 1,000-volt short-circuit across two 
4-inch air-gaps. 

Fig. 4 is a similar short-circuit across two p inch air- 
gaps. In this case the arc was mostly due to the fusing 
of the tinfoil used in starting the arc, for the circuit was 
instantly interrupted without injury to the electrodes. 

Fig. 5 represents a non-arcing metal lightning arrester 
suitable for 1,000-volt incandescent alternators and alter- 
nating current and pulsating current arc machines. The 
air-gaps are z inch and the arcs shown are due to the 
short-circuit of a 1,000-volt incandescent alternator, With 
gy-inch air-gaps the interruption of the short-circuit is 
instantaneous and merely causes an almost imperceptible 
flicker in the voltmeter. 

Fig. 6 represents the short-circuit across three air-gaps 
of the same arrester, which in actual practice would be 
from line to ground. After repeated short-circuiting these 
non-arcing metal cylinders are not roughened or burred 
sufficiently to be preceptible to the touch. Theshort.circuit, 
however, leaves a small bright spot surrounded by a black 
deposit, the latter being presumably caused by the fumes 
of the tinfoil used for starting the aro. 

Fig. 7 illustrates a 1,000-volt short-circuit across two 
zy-inch air-gaps between carbon electrodes. 

There are two curious features to be noticed in connection 
with these figures: First, the reduction of the arc with the 
reduction of the air-gap; second, the apparently violent 
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repulsion of the arc between non- arcing metal electrodes 
as compared with the evenly diffused arc between the car- 
bon electrodes. In connection with diamagnetism, these 
repelling arcs are very suggestive. 


SELF-DISCHARGE OF ACCUMULATORS. 


Dr. KRüdRL, of Berlin, gives an account in the Elektro. 
technische Zeitschrift of the result of some interesting and 
important observations upon the discharge of the negative 
plates of secondary cells on open circuit. The observations 
were carried out upon Tudor cells. In an installation it 
had been remarked that the capacity of a battery was mach 
less than that guaranteed, and that the battery, left by it- 
self, became discharged in a few hours, A careful examina- 
tion showed that the negative plates only were discharged, 
the metallic lead becoming oxidized with much disengage- 
ment of hydrogen. Other negative plates were put in their 

lace after a strong charge, and the battery now acted well. 

umerous tests and analyses showed that the cause was due 
to the presence of foreign metals dissolved in the electro- 
lyte, which were 5 during charge on the negative 
plates, where they form couples with the reduced lead. In 
particular, in the acids giving this effect were found copper, 
arsenic, antimony, molybdenum, and platinum, the latter 
having a decided effect even if only in quantities of one- 
millionth. The manufacturers now only use the acid after 
having precipitated the metals by sulphhydric acid. 
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SCIENTIFIC ELECTRO-MEDICAL APPARATUS. 


THE accompanying illustration is reproduced from a 
ial of electro-medical and surgical apparatus, in- 
vented and made by the writer for his own use while a 
practitioner of medicine in San Francisco, Cal. 

The electro-medical apparatus, shown upon the table 
was considered to be the first complete apparatus of its 
kind ever made. It was first illustrated and described in 
the Mining and Scientific Press, of March 12, 1881, 
published in San Francisco, and the description was sub- 
sequently copied into other journals. his apparatus 
complete consisted of the following named instruments : 
1. A battery of 60 gravity cells. 2, Two circular switches, 
for selecting the current from any number of cells without 
interrupting it while being increased or diminished. 3. A 
cylindrical commutator, for reversing the current from the 
battery. 4. A combined commutator and interrupter, 
driven by a belt and pulleys, for rapidly reversing or inter- 
rupting the galvanic current. 5. A six-lever switch, for 
switching the battery current, without interruptions, into 
and out of the principal parts of the apparatus. 6. An 
upright galvanometer, for testing the current from the 
battery, and, when used with the switches above named, to 
indicate the position of breaks or crosses, whether in the 
battery, the various instruments, or the connections of the 
apparatus. 7. An astatic galvanometer, for indicating the 
strength of the galvanic current while passing through the 
human body, or parts thereof. 8. A faradic rheotome, 
capable of being adjusted to a wide range of vibrations 
per second. 9, An induction coil containing two prim- 

and six 8 helices, enolosing a bundle of 
annealed iron wires. The electromagnets of the rheotome 
and the primaries of the coil were so wound that the two 
instruments could be operated by any number of cells of 
the battery. 10. A rheotome, driven by clockwork, for in- 
terrupting the galvaniccurrent (the faradic also, if desired) 
1, 2, 4, 8, 12, and 16 times per second. 
water rheostats, used as shunts for regulating the strength 
of the Faradic and galvanic currents. 12. A condenser for 
use with the induction coil, when severe shocks were to be 
administered. 13. Plug and lever switches, for controllin 
the action of the different parts of the induction coil, 
rheotomes, etc. 

These instruments were suitably joined together and to 
the battery by insulated wires secured to the under surface 
of the table, and they could be used singly or in combina- 
tions by means of the various switches, according to their 
functions. After passing through the instruments, the 
faradic and galvanic currents were conducted to two pairs 
of binding posts, and from these, through conducting 
cords, to the electrodes, for application to all portions of 
the human body. 

The surgical apparatus—that shown underneath the 
table—consisted of a galvano-cautery with a complete set 
of electrodes, and a bullet explorer. The generator of the 

alvano-cautery consisted of nine zinc and twelve per- 
orated carbon plates, each six inches square, placed in 
three prepared wooden cells which contained the exciting 
solution. All of the plates were permanently secured to 
the cover of the cells. By means of switches, the three 
cells could be used in series, or in multiple arc, Each zino 
was connected with a compound'switch, by means of which 
it could be instantly joined electrically with any other 
zine, or disconnected from it, by simply raising or lower- 
ing a lever, no matter how many of the cells were being 
used, or how they were joined up. As the plates were 
large, and the battery fluid strong, abundant, and very 
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constant in strength, the current from three zincs, (and 
their accompanying carbons), whether belonging to the 
same cell or to ditkerent cells, was sufficient to heat all the 
electrodes, except those which contained a considerable 
length of platinum wire. This being the case, the value of 
the compound switch will readily be appreciated, since 
when one set of plates became polarized, another set could 
be instantly substituted for the first, by the mere raising 
and lowering of levers. 

This cautery, completed in 1882, was first described in 
the Mining and Scientific Press, and afterwards favorably 
noticed on the editorial page of the Electrical World, of 
October 11, 1884. All of. the electrodes of the cautery were 
contained in one case—that shown in the centre—and were 
of original and special design. 

The bullet explorer consisted of three parts : The elec- 
trodes, flexible conducting cords, and a case containing 
battery, indicators, and switches. Each electrode consisted 
of a vulcanized rubber tube, about 13 inches long, con- 
taining two fine insulated copper wires. Each wire ter- 


‘minated at one end in a binding-screw, and at the other, 


in a small ball of pure gold. The gold balls were fastened 
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in conical pieces of hard rubber of various sizes and shapes, 
and were so arranged that both would make contact with 
either flat, convex, or concave surfaces, The electrodes 
were of various degrees of flexibility, so that they could 
follow the paths made by bullets, whether the paths were 
straight or crooked. 

The indicators consisted of a vibrating bell, and an upright 
detector, either of which could be used by means of switches, 
They were operated by one or two bichloride of mercury 
cells, The conducting cords were about eight feet long, 
and, with the electrodes, could be packed in the case. 

The operation of the explorer was quite simple. The 
apparatus being properly arranged, as soon as the balls on 
the electrode or probe came in contact with a piece of 
metal, a circuit was established peeks the metal, electrode, 
conducting cords, etc., and the bell would ring, or the 
needle of the detector be raised from a normal horizontal 
position, according as the bell or the indicator had been 
connected by means of the switches. 

This explorer was completed in 1885, and was described 
in an editorial in the Mining and Scientific Press, and 
noticed in other papers. 
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THE PRACTICAL MANAGEMENT OF DYNAMOS AND 
MOTORS.—IX. 


Cmar. VIL 


DIRECTIONS FOR TESTING DYNAMOS AND MOTORS. 


THE matter of testing dynamos and motors is of special 
importance since it is only by a thorough test that either 
the manufacturer or the user can determine whether a cer- 
tain machine is up to the standard. Nevertheless it is 
difficult, if not impossible, to find in books or journals any- 
thing like a complete system of testing methods applicable 
to dynamos or motors. Each electrical manufacturer or 
engineer has collected by experience certain methods, but 
these usually apply to particular forms of machine or test- 
ing apparatus and moreover are often guarded as trade 
secrets. 

The following methods cover the various facts about a 
dynamo or motor which one is likely to want to test. 

nder each heading exact methods are given which should, 
of course, always be preferred; but wherever possible we 
have also given simple, rough methods for emergencies or 
other cases in which a dynamo or motor may have to be 
tested without the accurate and expensive instruments re- 
quired for the more refined methods, 

This subject differs from our chapter on “ Locating and 
Remedying Troubles in Dynamos or Motors,” in the fact 
that the other relates to actual faults which are already 
apparent, whereas testing applies to any machine whether 
in perfect working condition or containing some latent fault 
which a test brings out and anticipates. The testing 
methods here given can also be used as supplementary to 
the methods for locating troubles in cases where a more 
5 investigation may be desirable. In testing any 
machine it is well to follow as nearly as possible the direc- 
tions given by its maker and try it under the conditions 
for which it is intended, in regard to voltage, current, 
speed, eto. Tests of dynamos and motors may cover any 
or all of the following points: 


1. Adjustment and fit of parts. 


2. Mechanical Strength of parts against breaking 
or displacement. 


3. Friction of bearings and brushes. 

4. Balance of armature and pulley. 

5. Noise. 

6. Electrical Resistance of conductors and insu- 


lation. 
7. Voltage, x. u. F., “drop” or fall of potential, etc. 
8. Current in field, armature free and loaded. 
9. Speed of armature, free and loaded. 
10. Torque or Pull, standing or running. 
11. Power, electrical and mechanical. 
12. Efficiciency, electrical and commercial. 
13. Heating of armature, field magnet, bearings, eto. 
14. Sparking at commutator. 


15. Magnetism, total flux, intensity, leakage and 
distribution. 


16. Line or Circuit testing for resistance, insula- 
tion, faults, etc. 


1. Adjustment and the other points which depend 
merely upon mechanical construction are hardly capable of 
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being investigated by a regular quantitative test, but they 
can and should be determined by thorough inspection. In 
fact a very careful examination of all parts of a machine 
should always precede any test of it. This should be done 
for two reasons, first, to get the machine into proper con- 
dition for a fair test, and second, to determine whether the 
materials and workmanship are of first-class quality and 
satisfactory in every respect. A loose screw or connection 
might interfere with a good test, and a poorly fitted bearing, 
abs holder, etc., might show that the machine is badiy 
made. 

If it is necessary to take the machine apart for cleaning 
or inspection the greatest care should be exercised in mark- 
ing, numbering and placing the parts in order to be sure 
to get them together in exactly the same position as before. 
In taking apart or porog together a machine, only the 
minimum force should be used. Mauch force usually means 
that something wrong is being done or in a wrong way. A 
wooden mallet is preferable to an iron hammer, since it does 
not mar or strain the parts so much. Usually screws, nuts 
and other parts should be set up fairly tight but not tight 
enough to run any risk of breaking or straining anything. 
Shaking or feeling each screw or other part will almost 
always show that some one or more of them are too loose or 
too tight, or otherwise out of adjustment. 


2. Mechanical Strength of a dynamo or motor 18 
best specified by stating that it should be above question. 
The base, bearings, shaft, armature, field magnets and other 
main parts of the machine should not spring even one one- 
hundredth of an inch with any reasonable force that may 
be applied tothem. There has long existed a craze for 
very light dynamos and motors, as a result of which, strength, 
rigidity, durability and satisfactory apaia in general 
have been sacrificed to reduce weight. There is certainly no 
sense in this. For stationary machines and even for ship 
dynamos or railway motors good solid frames, bearings, etc., 
are much better than light ones. 

The magnetic attraction between the field aud armature 
is often very great, and may amount to hundreds, or even 
thousands, of pounds. This tends to draw the pole-pieces 
against the armature, or spring the armature shaft if the 
armature is even slightly nearer one polepiece than the 
other, It is well to magnetize the field by putting the 
proper current through its coils and see if it produces any 
reduction of the clearance or other displacement that is 
appreciable to the eye or even to any 1 measurement. 

he effect of the maximum pull of the belt or any other 
legitimate stress may be tested in the same way. 

In addition to this all the parts of the machine should be 
sorutinized to see if they are of adequate size and proper 
proportion. 


3. Friction.—The friction of the bearings and brushes 
can be tested roughly by merely revolving the armature by 
hand and noting if it requires more than the normal amount 
of force. Excessive friction is quite easily distinguished 
even by inexperienced persons. Another method is to cause 
the armature to revolve by hand or otherwise and see if it 
continues to revolve by itself freely for some time. A well- 
made machine in good condition will continue to run for 
one or more minutes after the turning force is removed. 

A method for actually measuring the friction consists in 
attaching a lever (a bar of wood, for example) to the shaft 
or pulley at right angles to the former. he force re- 
quired to overcome the friction and turn the armature 
without current is then determined by known weights or, 
more conveniently, by an ordinary spring balance. The 
friction of the bearings alone, that is, the pull required to 
turn the armature when the brushes are lifted off the 
commutator and there is no current or magnetism in the 
field, should not exceed 1 per cent. of the total torque or 
turning force of the machine at full load. When the 
brushes are in contact with the commutator with the usual 
pressure, the friction should then not exceed 2 per cent., 
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that is, the brushes themselves should not consume more 
than 1 per cent. of the total turning force. When the field 
magnetism is at full strength, and the brushes are on the 
commutator, the maximum friction or pull required to 
turn the armature should, then, not exceed 4 per cent. 
of the total torque. 
This torque or ie in pounds in the case of any machine 
may be calculated by the formula: 
H. P. X 33,000 
6.28 X R X S 
in which B. P. is the horse-power of the machine at full 
load, R is the radius or length in feet of the lever used in 
the test, and & is the speed of the machine in revolutions 
per minute at full load. 
Another method of measuring the friction of a machine 
is to run it by another machine used as a motor and de- 
termine the volts and amperes required, first, with brushes 
lifted off and no field magnetism ; second, with brushes on 
commutator but no magnetism; and third, with full 
strength of field magnetism giving maximum friction. The 
torque or force exerted by the driving machine is after- 
wards measured by a Prony brake in the manner described 
hereafter for testing torque ; care being taken to make the 
Prony brake measurements at exactly the same volts and 
amperes as were required in the friction tests. In this 
way the torques which were exerted by the driving machine 
to overcome friction in each of the three first tests are 
determined, and these torques compared with the total 
torque of the machine being tested, as calculated by the 
formula just given, should give percentages not exceeding 
those stated above for the maximum values of friction. 
Tests for friction alone should be made at a low speed 
because at high speeds the effect of Foucault currents and 
hysteresis enter and materially increase the apparent 
friction. 


Torque = 


THEORETICAL ELEMENTS OF ELECTRO-DYNAMIC 
MACHINERY—II.! 


A. F. C. 


POTENTIAL. 


ANx steady distribution of magnetic flux is subject to a 
otential except within the substance of conductors carry- 
ing electric currents. That is to say, it is possible to 
assign to each point of the field a numerical value, such 
that its gradient, or rate of change in any direction shall 
represent the corresponding component of flux intensity in 
that line. In recognizing a distribution of potential in 
space, we therefore erect everywhere an imaginary numeri- 
cal scaffolding, each point being invested with its appro- 
priate magnitude and sign. The direction of maximum 
gradient in the scaffolding at any point, is the direction of 
the flux, the steepness of the grade being the flux intensity. 
The plane normal to the direction of maximum gradient 
will also be the local plane of no gradient or of level po- 
tential, If surfaces are formed by the colligation of all 
points having equal potentials, they will be equipotential 
surfaces. There will be no flux in the plane tangential to 
such a surface, and the whole flux will be normal to them. 
It is also evident that the steeper the grade, the 
closer will be the successive equipotential surfaces, just as 
in the case of contour lines on a map of levels; so that 
where the flux density is great the surfaces follow in rapid 
5 spread ing apart again where the intensity is 
ow. 
In fact, the intensity is the reciprocal of the distance be- 
tween adjacent surfaces whose potential differs by unity, 
as represented by the equation: 


1. Copyrighted 1802 by A. E. Kennelly. 
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where P is the potential and n the distance measured 
along the normal to the equipotential surface, a oondition 
oondensed into the notation 

B = — P. 
The negative signs are here appended in order to preserve 
the convention that the direction of the flux shall be down 
grade, or the direction in which the potential falls. 

If the maximum gradient of potential at a given point is 
at the rate of, say, 500 units 0 r centimetre of dis- 
tance, the flux density at the point will be 500 o. d. s. lines 
per square centimetre. As the conception of magnetic 
potential has important practical applications, we shall 
proceed to examine its distribution in a few cases, 

The simplest instance is probably that of an indefinitely 
long straight wire of circular section carrying a steady 
current. Fig. 3 represents a plane drawn perpendicularly 
through such a wire, carrying a current of 100 / 4 2, or 
7,958 C. G. s. units (79.58 amperes, since the absolute unit 
of current in the electromagnetic system is 10 amperes). 
The reason for selecting this particular current strength 1s 
merely to secure graphical simplicity. The current is sup- 
posed to be passing upwards through the wire from the 
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plane towards the reader. The equipotential surfaces for 
such a wire are radial planes through the axis. They com- 
mence, however, not at the axis itself, but at the surface of 
the wire, because within the substance of the conductor 
there is no potential, and they have no exterior boundary, 
or, in other words, terminate at infinity. The traces of 10 
such radial planes are shown equidistant in the diagram, 
and on each of these the potential has a constant value. 
Selecting any one plane as o B, we find, however, no deter- 
mination of its absolute numerical value from the con- 
ditions of the problem, and we may therefore assign to this 
plane any numerical value we please, positive, negative, or 
zero; but having once selected it, the whole system immedi- 
ately assumes definite numerical configuration. 
all the potential of os, P, then the conditions deter- 
mine that the potential of oc will be P — 10; that of 
o D will be P. — 20; and so on. Between any two succes- 
sive planes here represented, it would of course be possible 
to insert nine equidistant and intermediate planes whose 
potentials would differ by one unit in succession, while any 
number of other planes might again be crowded between 
the unit planes, representing definite intermediate frac- 
tional potentials. 
Since the flux density is the rate of fallof potential, it is 
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clear that B must have the direction down grade as shown 
by the arrows, and that it must be at each point normal to 
the radial plane or tangential to the circle drawn through 
the point and concentric with the wire. The flux will 
thus be confined to concentric circles and a few of these 
whose number is unlimited are represented in the figure by 
the dotted lines. A free north-seeking pole brought to 
any point of the field would be carried by the flux round 
the circle passing through that point in the direction of the 
arrows. 

It is evident from the fi that the distance between 
any pair of equipotential planes increases uniformly with 
the distance from the axis ; and since the flux is inversely 
proportional to the distance of these planes, it follows that 
the intensity varies inversely as the distance from the axis. 

If we follow the potential down grade from plane to 

plane, and complete a circle round the wire, we find that 
the plane o B which at the outset had the potential P now 
assumes the potential P— 100. Also a second circuitation 
finds this potential changed to P — 200, and so on, for 
any number of turns. The potential of any plane is thus 
capable of an indefinite number of values successively 
differing by 100. In other words the potential is cyclic 
and multiplex. The gradient is definite, but the absolute 
elevation above datum is indeterminate, This cyclic prop- 
erty is characteristic of magnetic potentials which are 
typically radial planed, as opposed to electric or gravita- 
tional potentials which are typically represented by suo- 
cessive envelopes round a common nucleus, 


MAGNETOMOTIVE FORCE. 


The simple law of potential applicable to the case of a long 
current-conveying wire, is that the magnetomotive force in 
any loop surrounding a steady current of c c. @.8. units is 
4 * c. This important quantity, magnetomotive force, is 
that which produces flux. It is convenient to represent it 
for brevity by the initials M. M. F. in imitation of the 
analogous term electromotive force in the voltaic circuit, 
and its recognized symbol E. M. F. 

M. M. F. and flux standing to each other in the relation of 
cause and effect, one cannot exist without the other. In 
the great majority of cases with which we are familiar, the 
flux is subject to a potential such as we have above traced, 
and in all these cases the M. M. F. between any two points 
is essentially, and numerically, the difference of potential 
existing between them. The x. M. F. may be stated as pro- 
ducing the difference of potential, or to be the equivalent 
of the difference of potential itself; but just as in the voltaic 
circuit, it is possible to have flux where no system of poten- 
tiala can exist, and it is advisable to observe that potential 
differences are only a sub-class of motive force. For 
example, we have observed that no system of magnetic 
potentials exists within the substance of the long, straight, 
current-conveying wire; yet there is flux within it at every 
point except on the axis itself, and consequently there 
must be M. M. F., but no such distribution that its space 
gradient corresponds to the flux. 

Outside the wire, the m. m. F. or total P. D. (potential 
difference) is 4 7 c for one complete circuitation, and since 
the potential at any point is dependent only on the angle 

contained between the radial planes through that point and 
some point of reference, it is clear that the potential varies 
by 4 1 c for each revolution of 2 2, or by 2c per radian 


in circular measure, 7360 per degree of oommon measure. 


Let the plane through o B be the plane of reference, 0 and 
r the polar co-ordinates of any point a. Then having P 
the potential assumed for o B, and F. the potential at oa, 


we have: 

i P, = P—2c 8. 
Again, to find the flux intensity at a we have only to dif- 
ferentiate the potential there in the direction along the 
path of flow, or tangential to the circle, thus: 
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dP d d do 
B, = — tt = — — (P— = — —(P— 5 
1; 7; (P 206) 429 20 60. 2 
Also, 02 ees a. while P is constant and 
r ds r 
Bac 
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From this it follows that the c. d. s. flux at any point 
near a long straight wire carrying a current is equal to the 
C. G. 8. current strength divided by half the distance from 
the axis of the wire in centimetres, and is directed tangent- 
ay to a circle drawn through the point concentrically 
with the wire, in the normal plane. 

As a practical application of this result, we can readily 
determine the deviating influence of such a current-convey- 
ing conductor, on a small magnet suspended in its vicinity. 
Suppose the needle suspended horizontally about its axis 
directly over and 40 centimetres away from a very long 
horizontal wire lying in the magnetic meridian, and carry- 
ing a current of 20 amperes (2 c.G.s, units), the earth’s 
horizontal component of flux being 0.2 C. a. s. 

The flux intensity due to the current at the position ocou- 


pied by the needle will be as = ~X%_ 91. Each pole 


of the needle will therefore be acted upon by two horizon- 
tal component fluxes, one along the meridian plane due to 
the earth’s M. x. F., and = 0.2, the other at right angles to 
the meridian plane, due to the M. m. F. of current, and = 0.1. 

The resultant of these rectangular components will be 


70.04 + 0.01 = 70.05 = 0.2236 and its direction will 
. 1 f 
make an angle tan—1 5 = tan! 0.5 = 26°. 34’ with the 


magnetic meridian. The needle will assume the local 
direction of resultant flux, and deflect through this angle 
on the establishment of the current. The direction of 
deviation will, of course, depend on the direction of the 
current in the wire, but the deviation of the north pole will 
always be related to the direction of the current in the 
same manner that the rotation of a nut is related to its 
retreat or advance upon an ordinary right-handed screw. 


GUTTALINE. 


A NEW P paron for the purpose of replacing india- 
rubber and gutta-percha has been brought out and protected 
. MM. Worms and Zwierchowski. To a quantity of 

anila gum tempered with benzine is added 5 per cent. of 
Auvergne bitumen, also mixed with benzine. These are 
thoroughly mixed together by mechanical means and by 
hand. By adding 5 per cent. of rosin oil and allowing 48 
to 86 hours to pass between each treatment, a product is 
obtained having all the suppleness, elasticity, solidity and 
durability of the best india-rubbers. If the product is too 
fluid, the addition of 4 per cent. of sulphur dissolved by 
means of bisulphide of carbon will remedy this, The 
addition of 5 per cent. of india-rubber to this mixture 
makes an excellent compound for certain purposes. 
The vulcanization of this product can be carried out in the 
usual way. 


ELECTRICAL COOKING. 


INTERESTING and instructive lectures, says Industries, 
are held in connection with various electrical exhibits at the 
Crystal Palace. Mr. H. J. Dowsing delivered one on the 
domestic applications of electricity before a somewhat 
critical audience recently, in which electric ventilation, 
electric knife cleaning, electric hat and linen ironing, 
and electric cooking were shown in practical work. In 
fact, everything domestic that needs heat, light or power 
is to be done electrically. The electrical cookery is 
especially clean and dainty, and is well worthy of 
inspection. 
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POINTS ON RAILWAY POWER STATIONS. 


BY 


Wm Lee Garret 


OT the least marvelous feature of the 
extraordinary development of electric 
railway interests, has been the com- 
parative freedom from disastrous mis- 
takes. Looked at from the other side, 
this is equivalent to saying that street 
railways have paid from the start. As 

much as this can hardly be said for any other parallel in- 

dustry. Electric lighting was notoriously prolific of finan- 
cial disappointment for many years, and it is only at a com- 
paratively recent date that capitalists have come to under- 
stand that electric lighting can profitably be conducted 
only under the direction of the highest grade of engineer- 
ing supplemented by close business management. It is 
undoubtedly true that the experience gained in the exploit- 
ing of electric lighting has been turned to account in the 
development of electric railways, but the marvel still 
remains that an industry which ‘three rat ago was almost 
unknown, except as a curiosity, should in this short time 
have attained to a first magnitude among business enter- 


\ 
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prises, with so little to regret in the way of failure. It is 
also undoubtedly true, that there are many roads now doing 
well, which under still better engineering might have done 
better—and indeed very notably better. Nevertheless, 
the disposition to let well enough alone, serves as an equal- 
izer of what might otherwise be at least a relative disap- 
pointment. 

It is a narrow mind which will attempt to keep to itself 
special knowledge on subjects of this nature. The broad 
education of the public leads through a general increase of 
intelligence to a greater certainty of success, which, in its 
turn, redounds directly to the interest of the educator. 
The writer and his associates have, in the course of events, 
accumulated certain well-grounded experiences which are 
of interest to the promoters of electric railways. It is our 
purpose to give the benefit of this experience as freely as 
may be to the railway interests at large, and random 
articles may be expected in the columns of this journal 
from time to time accordingly. 

The subject under consideration at this moment is that 
of the relative capacity of engines, generators and boilers 
in the power station. To go at once to the root of the 
matter, we refer to the diagram which is the chart of 
ampere readings from a single generator operating an ex- 
tension line to a cable railway. The generator in question 
was of the direct coupled, multipolar, slow speed type, 
popularly known as the Kodak.“ Readings were taken 
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at intervals of 15 seconds, and the portion selected for the 

covers a total time of 21 minutes. While 
resembling in general appearance similar charts taken from 
all railway service, it is noticeable that at several points the 
load entirely vanished for a few seconds. This was due to 


— 


Fia. 2. 


the fact that but few cars were operated on this extension 
and the es were numerous and abrupt in both direc- 
tions. It would frequently occur that for an instant all 
cars would be on a down grade, and the circuits entirely 
open. The most abrupt change is seen to be from 10 
amperes to 135 amperes in less than one-half minute. At 
4:59 p. m. there was a change from 130 amperes to no load, 
occurring in three-quarters of a minute. It is worth 
5 that under this violent treatment, which is never 
ceasing throughout the day, the change of speed of the 
engine and coupled generator could not be noted by any 
ordinary speed counter. So closely has instantaneous 
and complete governing been secured through the use of 
inertia as the governing force, that variation of speed can 
no longer be detected by the speed indicator and expressed 
in variations per minute, but must be searched for by the 
chronograph and expressed in variations per stroke. 
Passing to the question of capacity, we will take the 
generator as the unit of measure. This is moreover the 
natural unit since the expression for the capacity of a sta- 
tion is in terms of electrical horse powers at the ammeter. 
In dealing with a problem of this kind, there has sufficient 


Fic. 8. 


data been accumulated to insure a very close estimate of 
the nominal amount of generating capacity required to 
operate a certain number of cars, taking always into 
account in each special case the grades and curves of the 
road, nature of the special holiday service, frequency of 
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stops and other governing considerations. In some re- 
spects it would be better if the maximum demand upon the 
generator could be known, as indicated by the summit of 
the curve occurring at about 5:06 p. m. on the diagram ; 
but this is, in the nature of the case, hard to determine. 

But to facilitate our discussion of the problem, assume 
that the maximum capacity were known to be 175 amperes, 
as indicated. We would then locate our nominal gener- 
ating capacity at some point as indicated by the heavy 
black line. The reason of this is found in the fact, that an 
electric generator can stand an overload, or even an exces- 
sive overload, provided it does not have to stand it long. 
The question is simply one of heat. Theoverload here was 
seen to continue for only about one minute, during which 
time the generator could carry it with ease with no per- 
ceptible rise of temperature to injure the insulation. If 
this load had been continuous for an hour or so, as would 
occur in an electric lighting station, a much higher relative 
generating capacity would be required, approximating the 
maximum load. 

In this connection it is well to point out that, generally 
speaking, a long, easy grade is more trying on the generat- 
ing plant and will call for a greater capacity of the gener- 
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ator, than a short heavy grade. I recall an instance where 
the lowest point of the road was on a bridge crossing a 
stream, on either side of which was an abrupt heavy 
grade for not over 100 yards. Beyond this, the grades 
were comparatively easy, but persistently up-hill. 
Although not obvious to the untrained eye, it was the long 
continued and easy grade which governed the proportion- 
ing of the power, and the short grades at the bridge were 
practically ignored. 

Having settled upon the capacity of the generator and 
located it in the relative position indicated, we next deter- 
mine the capacity of the connected engine. I am speak- 
ing, of course, in this, of power stations in which the 
generation is in independent units, and I shall undertake 
to show in subsequent articles what is rapidly becoming 
established, namely, that a railway station can only reach 
its minimum capitalization and maximum earning capacity 
when so designed. 

Now, an engine has no such capacity for excessive over- 
load as a generator. In other words, the element of time 
does not enter into the engine problem, but it becomes a 
question of how much the engine can actually lift by 
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main strength without taking the governor to an extreme 
which shall slow down the speed. In general terms, the 
engine should not be called upon to perform, even for a 
short time, more than 20 per oent., or possibly 25 per oent., 
above its rating; we are assuming, of course, that it is 
honestly rated. 

I show herewith three indicator diagrams from a non- 
condensing compound engine, of which the intermediate size, 
Fig. 1, indicates about the fair load at which the engine would 
be rated, and the largest, Fig. 2, shows the ability of such 
an engine to meet excessive overload. I do not know that 
I have ever seen this latter card equaled, since it represents 
33 per cent. overload with an absolutely perfect distribu- 
tion of steam, and no loss between cylinders. The smallest 
card, Fig. 3, indicates the load which might occur a few 
seconds later in the performance of railway work. 

The engine capacity, therefore, must be sized up with 
reference to the maximum load, and would have a nominal 
rating greater than that of the generator, being located at 
some point as indicated by the broken line. It will, of 
course, be understood that the ability of the valve motion 
of the engine to take care of momentary overload beyond its 
own rating is further supplemented by the value of the 


fly- wheel, although recent practice in connection with the 
inertia governor, tends towards exacting less from the fly. 
wheel and more from the steam distribution. The final 
selection of the engine as to size will depend in every case 
upon the Jocal conditions of steam pressure as the principal 
factor. 

I will point out further that the capacity of the engine 
should be determined without reference to condensation. In 
the vast majority of cases water for condensation cannot be 
had, and compound engines of this type are now so designed 
as to yield an almost uniform fuel duty when non-condensing 
over the full ranges of load that occur in railway.service. But 
even where it is determined to condense, the condenser 
should still be treated simply as an adjunct of economy, 
and not as a part of the power. This is for the obvious 
reason that a condenser may become choked or disabled, 
or leaky, and the vacuum may be poor, or lost entirely 
under sudden fluctuations. The engine must by all means 
be of adequate capacity to walk away with the load with- 
out leaning upon its comparatively uncertain assistant. 
This caution is, by the way, no discredit to condensers, 
but is simply a necessary consequence of the conditions 
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under which condensers are generally called upon to operate. 

We next reach the boiler capacity. It will be obvious 
that the boiler has to deal only with the average of the 
total load. In the diayram this average is indicated by the 
shaded rectangle, and is somewhat startling as compared 
with the apparent power of the remainder of the plant. In 
this particular, electric railways exactly resemble rolling- 
mills, saw-mills, and kindred industries, where the load is 
spasmodic, with variations lasting but a few seconds, or, 
at most, but a few minutes. The stored heat in the water 
of a boiler is enormous in quantity, and responds instantly 
to a release of pressure. That is to say, the boiler is an 
immense reservoir of power as to volume, and provided the 
drain upon it is not continued too long, it will stand exac- 
tions far beyond its nominal capacity, and without any 
effect whatever upon the firing. In the earlier stations 
which we constructed, we did not give sufficient considera- 
tion to this fact, which ought to have been obvious. The 
result was a boiler plant approximately equal to the engine 
capacity, a large portion of which plant is, perforce, lying 
idle and unproductive of anything but interest account. 
Having first encountered this relation as a matter of ex- 
perience, it did not take long to arrive at the reasons lying 
back of it, and as a consequence all our stations are now 


designed with some such proportion of boiler power as is 


indicated on the diagram. 

There has been altogether too much “rule of thumb“ in 
electric railway work, as in other departments of engineer- 
ing. For instance, “rule of thumb” says, in ordinary 
mill work, that there should be 20 per cent. more capacity 
of boiler than of engine. This rule applied without judg- 
ment to electric railways, and without considering the 
characteristics of the engine used, would result in doubling 
the necessary investment in boilers and in the buildings to 
accommodate them. 

In this discussion I would not be for a moment under- 
stood as advocating cheese-paring in the matter of any of 
the items comprising the generating unit. I am referring 
only to a question of relative proportion. The intelligent 
engineer who knows the results of his work are to be in- 
terpreted in the light of dollars and cents earned, will 
follow the excellent advice: While you are a gittin’, git 
a plenty.” The relative proportions, however, will be 
found very closely as indicated. We would introduce the 
caution that a relay boiler should always exist in every 
station. A large station will carry a relay unit through- 
out, but even a moderate station should show one relay 
boiler and a relay feed pump. The engine and dynamo 
can be fairly trusted to take care of themselves, since any 
ordinary repairing can be quickly made between runnin 
hours. Not so with the boiler, which is liable to occasiona 
repairing or cleaning that will throw it out of service for 
one or more days, and this is not thinkable in connection 
with street railways. 

The actual size of the boiler will, of course, depend 
upon the type of engine used. With the compound engine 
above described, making such diagrams as are here shown, 
and running non-condensing, an allowance of 30 lbs. of water 
actually evaporated for each indicated horse power will 
give abundant margin for all contingencies. lt must be 
borne in mind that the duty cinder an average uni- 
form load is a very different thing from the duty under a 
variable load represented by the average. Under the 
uniform load, 23 Ibs. of water would be the actual engine 
performance, and the boiler could be proportioned with 
reference to this figure. Under the violent fluctuations of 
railway service, the average duty of the engine will rise to 
about 28 lbs., and if the maximum average load is taken, 
anu the boiler proportioned for 30 lbs., there will be a 
sufficient margin. 

These remarks apply only to the particular type of 
engine under discussion, as other compound engines not 
possessing the feature which secures uniformity of duty, 
will range up to at least 45 lbs. under light loads, and often 
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to 60 lbs., and represent an average duty not better than 
85 to 40 lbs. The same is true of every form of non-com- 
pounded engine, whether high speed or low speed, both of 
which show a tremendous falling back of fuel duty under 
variable load. But in the language of Rudyard Kipling 
“ That is another story,” and is worth another article. 


THE SAWYER TELEPHONE CABLE. 


In order to produce a cable for telegraph and telephone 
work having low inductive capacity and high insulation, 
and which, at the same time should be light, flexible and 
inexpensive, Mr. William H Sawyer, of the American Elec- 
trical Works, Providence, R. I., has recently devised the 
arrangement shown in the accompanying illustration. 

In Mr. Sawyer’s cable a number of insulated conductors 
a, usually four in number, are braided or woven at regular 
distances apart with some fibrous materia] intoa continuous 
flat ribbon, which is then twisted or wound into a spiral 
tube a, leaving a central air-space. The conductors are so 
woven with the fibrous material as to form an open-mesh 
work between the wires, and when the ribbon is twisted 
into a helical form the wires are all approximately equi- 


‘distant, thus securing the lowest inductive capacity between 


them. Upon the spiral tube thus formed is wound a second 


v 


SAWYER TELEPHONE CABLE. 


ribbon, similar to the first, but wound in a reverse direction; 
thus securing the greatest separation of conductors within 
the least possible space. 

In forming the complete cable a number of sections thus 
constructed are grouped together and inclosed in a lead 
sheath, or a series of successive ribbons carrying the braided 
wires may be wound upon the spiral tube a until the cable 
is built up to the desired diameter and then inclosed in a 
lead sheath, each ribbon being wound in a reverse direction 
to that of the underlying section. 


A DASTARDLY ACT. 


DuRING the little excursion given by the Ford-Washburn 
Storelectro Company to the members of the Toronto city govern- 
ment on their storage battery car last week, there was a singular 
episode, to state it mildly. Towards the end of the trip it was 
discovered that some one had joined the wires on the rear end, 
used for connecting the battery with the meters, in such a way as 
to short-circuitthe whole battery! This occurred when Mr. Wash- 
burn and his assistant were in front driving the car. The Wash- 
burn battery, however, wasuninjured. The evident object of this 
dastardly act was to hamper the running of the car, but it had no 
appreciable effect upon it, and was therefore an unwitting adver- 
tisement in ite favor of the highest value, 
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REMOVAL NOTICE. 


THE ELECTRICAL ENGINEER will remove its 
office, April 27, to the tine new Mail and Express 
building, Broadway and Fulton Street. 

The address will be 


203 Broadway. 


The new quarters are not only more spacious 
and commodious than the rooms occupied during 
the past two years, but are better adapted in 
location and in facilities for conducting business 
and receiving visitors. The site is in close prox- 
imity to the Post Office and the Astor House, and 


but a door from the Western Union headquarters. 


203 Broadway. 
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STORAGE BATTERIES IN CENTRAL STATION 
WORK. 


HE rush into alternating current work in this country 

has been so great that many electrical engineers have 
lost sight of the fact that the use of such currents is only 
one way of distributing electrical energy for light, and not 
the one only way. This headlong adoption of a new thing 
is characteristically American, and so often leads us for- 
ward to better things that it may be forgiven when it 
sometimes blinds us to the advantages still to be found in 
other methods suffering from neglect. In this instance, if 
we may judge by reports reaching us from across the 
Atlantic, no small injustice has been done the storage bat- 
tery in the distribution of electricity. Indeed should 
these reports be but half true, the storage battery has 
entered upon a period of rehabilitation very much like that 
of the prodigal who wasted his substance and other people’s 
in riotous living and then settled down to hard work and 
fat veal. That use should be made of the battery in cen- 
tral stations is not surprising; on the contrary, the wonder 
is that to-day in this country, so far as we are aware, not a 
single central station employs storage cells as an auxiliary 
in the supply of current. 

In a recent work on continental central stations, based 
upon a German volume of official reports already reviewed 
in these pages, Mr. Killingworth Hedges gives a list of 
stations in which batteries are a valuable adjunct. Most of 
the plants are small; but some of them are of quite respect- 
able size. They run as follows: Barmen, 5,000 lamps of 
16 c. p.; Hanover, 30,000; Düsseldorūf, 20,000; Dessau, 
2,500; Rheims, 540, Berlin, 800; Bad Kösen, 600; Gevels- 
berg, 2,000; Bamberg, 2,700; Darmstadt, 5,800; Paris, 
19,500; Gablonz, 1,500; Konigsberg, 1,600; Blankenburg, 
1,000; Berlin (Hospital) 2,000; Vienna, 10,000. To this 
list might be added, we believe, Salzburg, Lyons, Toulon, 
Montpellier, Mulhausen, Stockholm. Sundsvall, Munchen- 
Schwabing, Varese, Susa, Bremen, Breslau and Stettin, 
although few details are given with regard to these; while 
it appears that batteries are to be added to the Ham- 
burg central station which operates 12,000 lights ; Wild- 
bad-Gastein, 1,200; Elberfeld, 14,000; Arco, 2,500. 
It is not to be understood from this list that the equipment 
of batteries is in any instance equal to the number of lamps 
named ; but in several cases the figures are large. Barmen, 
it seems, has four double sets of batteries, 68 cells each, 
and is now going to erect five sub-stations which will be 
charged during the day by the main central station. We 
do not think this sub-station plan has had any trial here 
since that of half a dozen years ago at Cheyenne, 
Wyo., and at Germantown, Pa. At Hanover, the ac- 
cumulators are placed on four floors, each battery con- 
sisting of 136 cells of 1,320 ampere hour capacity, and a 
discharge of 396 amperes. The Düsseldorf plant is 
already running three battery sub-stations; the largest 
has two batteries of 140 cells, each with a discharge of 483 
amperes, while the other two with an equal number of 
smaller cells discharge 248 amperes. An interesting feature 
of the Dessau installation is the employment of gas engines 
as primary power. It is stated that the addition of ac- 
cumulators of 1,700 ampere hour capacity to this plant in- 
creased the investment 15 per cent, and raised the output 
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38 per cent. The present batteries have been in use un- 
interruptedly for nearly two years without attention, so it 
is asserted, and more than once have been called upon for 
an output 20 to 25 per cent. above the normal. 

Evidently we must deal with a condition rather than a 
theory. If all these various plants in Europe, with differ- 
ent batteries and generators, find it profitable to operate in 
this way, surely there is opportunity for similar methods in 
America. We have been informed that the tendency 
abroad is in the direction of using much larger cells than 
anything yet known here, and the idea strikes us as emi- 
nently shrewd and feasible. Why not try it here? 


NON-ARCING METALS. 


Now that the broad lines of electrical engineering are 
fairly well established and the profession has attracted to 
it many young men well grounded in theory, we find fre- 
quent instances of extended research and investigation 
with the object of improving the details of existing appar- 
atus. Prominent among these studies, of late, has been 
that of the lightning arrester, new examples of which, 
based on a variety of principles, have from time to time 
been described in our columns. One of the most original 
communications on this subject was, without doubt, the 
recent Institute paper of Mr. A. J. Wurts, in which he 
demonstrated the peculiar non-arcing properties of certain 
metals which thus fitted them specially as materials for the 
construction of terminals between which arcing is likely to 
occur. Mr. Wurts’ original theory explained the action 
observed, by the assumption of a non-conducting oxide 
formed by the arc, while in a recent issue Mr. R. G. Fes- 
senden, as the result of experiment, inclined to the pure 
metallic vapor theory. In this issue Mr. Wurts returns to 
the subject, bringing to his assistance that powerful aid 
to modern research, photography, and showing in a striking 
manner the great reduction in the violence of the arc as 
encountered with the usual terminals. These photographs 
are also of no little interest as bearing upon the fact, now 
pointed out by Mr. Wurts, that all of the non-arcing 
metals thus far investigated are diamagnetic, a circum- 
stance which throws some light on the repulsive action in 
the arcs shown in the photographs. The reduction of the 
arc with the reduction of the air-gap might be explained 
on the assumption that the reduced gap is jumped by a 
lower accumulated potential and hence one less violent in 
its action. 


ELEMENTARY ELECTRO-DYNAMICS. 


We began in our last issue the publication of a series of 
articles on The Theoretical Elements of Electro- Dynamic 
Machinery,” from the pen of Mr. A. E. Kennelly, to which 
we would draw special attention on account of the method 
of treatment adopted by the author. Notwithstanding 
the works already extant, we agree with Mr. Kennelly that 
there is room for a particular line of technical literature 
bearing upon electromagnetic machinery ; not the purely 
scientific treatment of Maxwell, and his followers, nor the 
path of practical description of machinery, both these 
aspects of the very wide subject having already been well 
treated. Werefer to what might be called applied theory. 
That is to say, there would be fewer badly designed 
motors and abortive transformers, if the fundamental 
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principles of their theory were more generally grasped. 
There are many good motors and transformers, but their 
excellences are often caviare to a multitude of their opera- 
tors for similar reasons. The theory of their electrical 
behavior is often hidden under a pyramid of symbols, and 
it seems frequently that the purposes of mathematics would 
be better served by a little less brevity and a little 
more verbiage, in specific applications to the work of those 
who are not long trained to their manipulation. 
The series of articles that would reach the actual 
workers must be quantitative essentially in their treat- 
ment, and must therefore be mathematical, but the reason- 
ing can be brought within the grasp of all students of 
average powers, by proper treatment. We feel convinced 
that a great demand exists for such a course of literature. 
For, have we not all often pored long over some mystic state- 
ment in well-known tomes that a turn of the wrist would 
have made so easy? Nature is always easy, and difficulties 
arise from the superposition of many simplicities that 
mutually conceal. 

Mr. Kennelly will lead up from the theory of electro- 
magnetism, so far as it is practically essential, to the prin- 
ciples of electrical design—not mechanical design—in the 
leading forms of simple magnetic machinery. 


POINTS ON RAILWAY POWER STATIONS. 


ConNsIDERING the comparatively short time during which 
electric railways have come into operation, it must, indeed, 
be a subject for congratulation that electric railways are 
paying and paying well, even those roads that were among the 
first to take up this mode of traction. While admitting this, 
Mr. Wm. Lee Church very truly remarks that, notwithstand- 
ing the success in electric railroading, improved methods of 
power station construction and equipments might well be 
adopted in many cases. He proceeds to demonstrate, in 
this issue, just in what way the highest economy can be 
obtained. He has taken up the important question of the 
proportions between the generator, the steam engine and 
the boiler capacity, a subject which will be admitted to be 
of the highest importance. Mr. Church bases his arguments 
on the premises that both the boiler and the electric gener- 
ator are capable of carrying a considerable overload with 
safety for short intervals of time, while the engine on the 
other hand is less able to stand overloading in the same 
way. These are points which we have not seen brought 
out in this way before, and they deserve the closest attene 
tion and scrutiny of all electric railway managers. 


Mechantoal Strength of Dynamos and Motors. 


In the series of articles on the practical management of 
dynamos and motors, Messrs. Crocker and Wheeler discuss 
this week a question which is too often lost sight of but 
which is entitled to the most serious consideration. Me- 
chanical strength, especially in moving parts of the 
dynamo-electric machinery, is of the highest importance, 
the more so as these machines are subjected to stresses, as in 
the case of the armature, which are usually not taken into 
consideration, While it is desirable to prevent waste of 
material, it is always well to be on the safe side, and a little 
extra metal in the right place may avoid much vexatious 
repairing later on. | 
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ECONOMY IN ARC LIGHT WIRING. 


BY 

In taking exception to my discussion of his paper on 
“Economy in Arc Light Wiring,” Mr. Sharpsteen still 
labors under the delusion that all of our towns in which 
plants of from 50 to 80 lamps are in operation are neces- 
sarily densely populated and have but two or three streets 
which ran parallel to each other, and very close together. 
Under these favorable circumstances, I admit the value 
of the proposed system of wiring; but unluckily for the 
engineers in charge of such construction work, they do 
not often meet with such a favorable arrangement. It is 
true that the majority of such towns have but two or three 
business streets but not often located to advantage. 

I give below a sketch of the business streets of one of 
these towns, where I was called upon to construct an 
arc circuit for 50 lights. About twenty of these were 
street lights and the remainder commercials. It was 
necessary for us to have the line on every street 
shown, and to loop from one street to the other, in 
order to keep the commercials (which were about evenly 
divided) in rotation, we certainly would have consumed at 


least as much, if not more, wire by Mr. Sharpsteen’s method 
than by running two complete circuits, and agreat many 
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more poles, which it would be necessary to place on side 
streets where they would be of no benefit for the use of 
other wires. It must be remembered that the original cost 
of poles and setting enters into consideration as a matter of 
économy, as well as the amount of wire consumed. 

I by no means lose sight of the fact that the line can leave 
the main street and return several blocks below or above; 
but it is doubtful if this is advisable, as electric light 
superintendents are well aware of the fact of the instability 
of commercial arc lights in our smaller towns; these lamps 
often being in service but several months, when they are 
removed to another customer. If the plan in question is 
followed, the poles and wire constituting the loop for this 
lamp are a dead loss, unless a consumer be found near the 
same place, and the advantage of having the line the entire 
length of these streeta, when a possible future customer 
can be immediately given service, is easily seen. The con- 
tinual planting of poles and stringing of loops under the pro- 
posed plan is by no means inexpensive, and will often 
amount to more than the possible saving in wire. This 
system of wiring certainly has its value in some instances, 
but it should by no means be considered as a standard for 
all of our smaller towns. 

Mr. Sharpsteen requests that I mention the arc lamp of 
which I said the excess current passing through the magnet 
coils after the point of cut-out has been reached was detri- 
mental to the coils and adjustment of the lamp. The lamp 
in question was the Thomson-Houston, which is no doubt 
more extensively used than any other in this country to-day. 
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Any person familiar with this lamp will appreciate the diffi- 
culty experienced by allowing the lamp to cut itself out as 
mentioned ; and will see the necessity of a short-circuiting 
switch, or some similar device, for the safety and good 
adjustment of their lamps, which, in other words, means 
economy and satisfactory service. 


METHODS OF ELECTRICALLY CONTROLLING 
STREET CAR MOTORS.’ 


BY H. F. PARSHALL. 


WHILE in many respects the controlling apparatus for street 
car motors and the general requirements of the same do not 
differ greatly from some other cases, there are some features 
that demand the closest attention if the car is to be handled 
either efficiently or comfortably so far as the passengers are con- 
cerned. While the number of methods proposed and tried in 
times past has been great, at the present time there seems to be 
sufficient agreement between the principal designers and suffi- 
cient data at hand to warrant the writing of a fairly comprehen- 
sive paper on the subject. : 

The problem of controlling the motors is probably the most 
difficult one in the whole range of street car work, und in no 
small degree determines the electrical design of the motors, or, 
to be more specific, to start a car under any given conditions of 
track a certain torque is required. Beyond a certain limit, fixed 
largely by the convenience of passengers, this torque cannot be 
exceeded. The smaller the current with which the motor is able 
to develop this torque, the smaller the rheostat or other starting 
devices may be and the more efficient the car equipment. 
Should the motor, therefore, be incapable of developing a com- 
paratively powerful torque per ampere, the amount of energy 
dissipated either in the magnetic windings, armature windings, 
or rheostat becomes exceesive, the results being the more or less 
rapid deterioration of these parts. 

It may not be out of order just here to discuss the design of 
the motor with reference to getting this torque most efficiently. 
The average h. p. exerted by a street car motor at the car wheel 
probably does not exceed 20 per cent. of the maximum it is ex- 
pected to do in starting the car under the various conditions 
encountered. Now to get the highest ponent from a motor run 
under these conditions, it is necessary to get the highest possible 
efficiency at that h. p. at which the greatest amount of work is 
to be done, and inasmuch as the loss in the conductors for this 
average h. p. is necessarily low (otherwise the motors would 
burn out in doing the maximum work to which they are sub- 
jected), the question does not resolve itself into how to get the 

east possible motor resistance of armature and ets, but 
rather, how to minimize the constant loss of hysteresis, eddy cur- 
rents and friction. While all of these losses vary somewhat with 
the speed in series-wound motors, the variation of these losses is 
not great, since for an increased speed there is in general a dimin- 
ished intensity of magnetization and pressure. To render these 
losses a minimum, and at the same time to get the requisite torque 
to handle the car efficiently, there is but one solution, that is, to 
put the maximum number of turns on the armature compatible 
with good running as to heating and sparking. 
hile the truth of these statements may be more or less ap- 
parent to all when stated in pian terms, but little attention was 
paid to this matter in the earlier motors designed. The numerous 
measurements made, however, have so uniformly been in favor 
of motors with comparatively a large number of conductors 
on the armatures, that the importance of this matter is now 
ER generally understood. This agreement as to the general 
esign of motors has in no small way been influential in bringing 
electricians into agreement as to how the motor should be con- 
trolled, since with an armature of a comparatively large number 
of turns, less turns are required in the field magnets to produce 
a given torque with a given number of amperes. The function 
of the magnets, therefore, has become of less importance. It is 
always, however, to be borne in mind that, other things being 
equal, the motor with the greatest number of turns in the mag- 
nets will develop the greatest torque for small currents. With a 
given E. M. F. acting on the armature circuit, and a given torque 
eveloped by the armature per ampere, it does not matter, so far 
as efficiency is concerned, whether the difference in E. M. F. at 
the armature terminals and the line is due to drop in external 
resistance, or to drop in the magnets. This point determines 
once for all, that motors with commutated fields are not neces- 
sarily more efficient than other motors. 

The particular advantages of the commutated field method are, 
that with a limited number of pounds of copper, or in the case 
of street car motors, with the limited space available for field 
magnet windings, it is 5 to ad just the magnetizing force of 
the field coils so that the rate of doing work of the motors may 


1. A paper read before the American Institute of Electrical Engineers, New 
York, April 19, 1892. . 
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be made to correspond with the rate this work is required by the 
car for the various speeds and conditions of track. This adjust- 
ment may be made or any size of motor with any required de- 
gree of precision by varying the number of magnetic coils. To 
increase the range of precision it is only necessary to increase 
the number of coils. In practice it has been found that this 
number could not be very great, otherwise the car wiring be- 
comes too complicated and too expensive. This same holds true 
of the controlling switch. Three magnet coils or sets of magnet 
coils seem to be the practical limit, since there is a general 
agreement between street railway managers that the present 
number of magnet connections (6) should not be increased, and 
even with this number there is occasional trouble with broken 
wires or terminals. With a 15h. p. motor it is possible with 
three sets of coils to run under most conditions met with in 
practice without employing external resistance. It is occasion- 
ally necessary, however, when the car is to be run at two or three 
miles an hour, to make use of the resistance coil that is ordinarily 
used only when starting. With 25 h. p. motors it is necessary, 
with three sets of magnet windings, to make use of this resist- 
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temperature of the magnets should not in any case exceed 65° C. 
This would put the increase of teinperature at about 30°C. This 
increase corresponds to an average loss in the magnets of about 
0.3 of a watt per square inch of radiating surface. For the few 
seconds generally taken to start the car the loss may be as high 
as two watts per square inch without dangerous heating Ex- 
perience, however, has demonstrated that to exceed this limit, 
even for very short periods, there is considerable risk. Having 
the maximum number of watts that may be dissipated in the 
magnets, the series resistance of same may be calculated from 
the properties of the motor on the supposition that each ampere 
taken by the motor produces a certain number of pounds pull at 
the periphery of the car wheel. In a well-designed motor with 
commutated fields it is easy to get from 85 to 40 pounds pull at 
the periphery of a 80” car wheel with the coils in the series posi- 
tion. These coils are either wound side by side, or one on top of 
the other, according to the necessities of the case as determined 
by the general design of the motor. Experience has shown the 
advisability of winding these coils in independent spools when- 
ever the general design will permit, since in case of trouble it is 
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Fig. 1.—PLATFORM SWITCH ARRANGED FOR SERIES-PARALLEL SYSTEM OF CONTROL, 


ance coil very consid: rably in ordinary practice, since without 
this it is not possible to get a tee of less than one-third the 
maximum of the car, which is generally taken to be about 
18 miles an hour. 


EFFICIENCY OF STREET CAR MOTOR NO. 6. 


Brake H. P. Efficiency. | Speed. Remarks Res 
14.3 87 per cent. 1110 | 3 coils in parallel. 0.8 
11.8 87 5 1174 . . 8 
11.4 186 k 1184 2 e 1.4 

9 84 s 1809 | 2 “ e 1.4 
8.25 82 bg 955 | 2 in parallel, 1 in series. 3.24 
6.85 | 79 a 1040 2 K 4 3.24 
4.9 72 = 1070 | 2 coils in series 4.86 
3.9 70 as 1014/3 * eee 7.42 
The range of without the use of a rheostat is deter- 


mined by the limit to which it is safe to heat the magnets. The 


mately constant speed 


cheaper aud easier to replace the damaged coil, and there is less 
liability of crosses between the coils. As anexample of a design, 
that has been found to give general satisfaction in practice, I 
give the figures in the table from a series of tests made on a 
Sprague No. 6, S. C. Motor, the magnetic data of which has 
already been published by myself. 1 
It is to be noted especially that it is possible to get an approxi- 
with a wide range of loads, and yet have 
the energy dissipated in the magnets remain approximately con- 
stant, and that it is possible to get a torque correspon very 
approximately over a wide range, to that required to prore a car 
under conditions met with. This is the solution of the question, 
How to get the highest efficiency. For instance, suppose a car is 
to be run between two points in a given 8 of time, and this 
is not an unfrequent requirement, and that the net windings 
of the motor are such that either the car runs the distance in too 
short a time or in too long a time; it will be necessary then to 
accelerate the car for atime beyond the limit required, then to 
allow it to slow down, then to accelerate it again, or go through 
some such cycle of operations to get the required results. More 
power will be required with such windings than when such a 


1. Transactions, Vol. VII, p. 218. 
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torque can be had at the motor, that will produce the required 
speed by an e uniform acceleration. To get the same 
results given above for the No. 6 motor, with the magnet coils 
arranged in loops instead of separate coils would require upwards 
of three times as many pounds of copper as was used in the pres- 
ent case (110 lbs.) This motor was designed to give a maximum 
car speed undes ordinary conditions of from 12 to 15 miles an hour. 
At present it is thought advisable to have a maximum car speed 
of from 18 to 20 miles an hour,' since numerous measurements 
have shown the economy of running street cars at as high a speed 
as the conditions of track, etc., will permit. In a series of meas- 
urements made by myself, it was found that the watt hours per 
car mile decreased very considerably with the speed of the car up 
to 30 miles an hour. To get this high speed, (20 miles per hour) 
it has been found necessary to vary the eo aha of the magnet 
coils from that given in the above for the No. 6 motor. Thus for 
a single-reduction 15 h. p. motor the resistance of the last coil to 
be turned from series to parallel is only 15 per cent. of the total 
resistance of the magnets, and the turns of this coil only 20 per 
cent of the turns in the other two coils. The reason for putting 
this low resistance coil inside, is to get the greatest number of 
turns when the coils are all in series and the least resistance when 
the coils are all in parallel. Further, under ordinary conditions 
this coil has the least expenditure of energy in it, and the least 
radiating surface. With a winding of this proportion, it is neces- 

with 15 h. p. motors to use an external resistance of 6 
or 8 ohms. With 25 h. p. motors an external resistance of from 
10 to 12 ohms is required. This resistance should be so sub- 
divided that there is not more than 20 volts E. M. F. between 
adjacent contact-pieces, and so proportioned that the increase of 
temperature is not in any case above 150° ©. 
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as two or three miles an hour. Any method of control that has 
lessened the energy to be dissipated in the rheostat has in genera | 
been considered with favor, since there has been a correspondin 
diminution of trouble in each case that the energy to be dissipa 
has been lessened. 

Having now given a general discussion of the problem a brief 
description of some of the apparatus recently devised may prove 
of interest. 

Fig. 1 shows the general design and arrangement of an im- 
proved form of platform switch, which combines both the “field 
commutation” and the “ series resistance” methods of starting 
cars. To start the car, the switch handle is turned from the 
position marked off” with a counter-clockwise movement; this 
movement carries the arm of the rheostat, which is placed under 
the switch, around and over the contact segments, so that the 
resistance is gradually cut out of circuit. After the contact arm 
has been carried around to 185 degrees and all the resistance has 
been cut out, it is released from the cylinder shaft and left locked 
in this position. A further movement of the switch handle then 
affects only the cylinder, and commutates the sectional windings 
of the field magnets of the motor from series to parallel in the 
usual way. In stopping the car the field coils are turned from 
parallel to series, the resistance coil is then again put into circuit 
and the circuit broken when the contact lever leaves the last seg- 
ment of the resistance coil, and not, as hitherto, upon the cylin- 
der contacts. The only caution to be observed in stopping is to 
see that the switch handle shall be turned to the position marked 
off,“ for the motors are reversed by means of a se te revers- 
ing switch placed under the car and operated by a lever connect- 
ing with a separate shaft in the controlling switch case. The 
shaft of the platform switch interlocks with this reversing shaft 
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Fias. 3 AND 4.—GENERAL PLANS OF SWITCH WHEN PLACED UNDER THE CAR. 


A method that is receiving a great deal of attention now is 
that known as the Series Parallel Method.” While it has not 
yet been introduced very largely in practice, numerous experi- 
ments have indicated the desirability of doing this as soon as some 
of the troublesome features of the switch have been overcome. 
The method of operating is as follows: 

In starting, a rheostat of from 8 to 20 ohms is used, according 
to circumstances, in series with the motors, which are in series 
with each other. After this resistance is thrown out of circuit 
the magnet coils of one of the motors are short-circuited, a section 
at a timo. To make the start smooth, three or four coils at least 
are required. The magnet coils being short-circuited, the arma- 
ture is then short-circuited, and the magnet coils thrown in cir- 
cuit simultaneously with the armatures being thrown in parallel. 
It is just at this point where the difficulty with the switch has 
been encountered, since either the switch has to be operated with 
great rapidity or the contacts act in perfect unison ; otherwise un- 
pleasant results as to short-circuiting occur. 

The advantages of the method are that a very wide range of 
speeds are obtainable at a comparatively high efficiency, and that 
the energy required to be dissipated by the rheostat is small for 
the low speeds frequently required in city practice. This lessen- 
ing the duty of the rheostat is a very important point, since as yet 
it has been found exceedingly difficult to construct a cheap 
rheostat that could be placed under the car in the smal! space 
available and dissipate so large an amount of energy as is required 
when the car is to be run for a considerable time at a speed as low 


1. All car speeds are quoted for straight and level tracks. These when cal. 
culated for a new motor are determined from the speed and horse power curve 
of the motor, assuming the resistance to be 30 lbs. per ton, The methods of 
measuring these speeds are in eral such, that the probable error is too great 
to determine the percentage slip of the wheels. 


in such a manner that it is impossible to reverse the motors until 
the cylinder is in the off“ ition. The use of this separate 
controlling switch has been objected to, but to combine both the 
advantages of the rheostat and commutated fields the switch 
mechanism becomes too complicated and the switch too large to 
have the reversing performed by a reverse movement of the con- 
trolling switch handle. 

The cylinder plates and contacts are made of thick iron stamp- 
ings, as experience has shown that iron is more durable than 
brass for this purpose. The burning, due to the formation of 
arcs, does not have so much effect upon iron as it does upon 
brass, and there is more certainty of good contact. The contacts 
on the cylinder consist of a number of stampings arranged in 
a brass frame, each stamping making an independent spring con- 
tact with the switch cylinder. The rheostat employed is built 
up in a circular form from a large number of flat rings stamped 
from thin iron sheets. Therings are built up in the form ofa 
cylinder, each ring of iron being separated from the adjacent 
rings by a ring of mica, except at the point where it makes contact 
with the ring on the other side of it. Instead, however, of being 
arranged in a continuous spiral circuit, the coil is divided into a 
number of parts so arranged that the direction of rotation of the 
adjacent spirals is reversed, this being done to make the induct- 
ance of the coil as small as possible. A coil wound up in a con- 
tinuous spiral having a mean diameter of 12” and a radial depth 
of 1“, 6“ long, and composed of 400 plates, was found to have 
an inductance of 40 milli-henrys. The coil was then wound up 
in 12 sections, the direction of each section being reversed, an 
the inductan e in this case was found to be 8.5 milli-henrys. 
These sections are stamped from different thicknesses of metal, 
so that those coils which are in circuit the shortest time and have 
the least current to carry are of highest resistance and least am- 
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pere capacity, and those that are liable to be in circuit for some 
time are thicker and have less resistance and greater ampere 
capacity. Copper connections are made at different points in the 
coil, all these connections being brought to a number of small 
iron contact pieces fitted in a spiral form and arranged so that 
the switch contact lever can slide over them. The contact pieces 
are insulated from the frame with sheet mica and from one 
another with small slate slabs. The rheostat is entirely fireproof 
and can expel with safety the heat evolved within it under all 
ordinary conditions. As a point of practical importance it is, 
however, advisable to place a sheet of metal and a layer of 
asbestos paper between the rheostat frame and the car floor. 
This will prevent any danger from fire, either from heating or 
sparking, should such occur. It is to be noted that the general 
design of this rheostat is such that those parts having mechanical 
functions and energy-dissipating functions have been separated 
as much as possible. Of course the mechanical functions of a 


rheostat are more or less limited; it is evident, however, this 
It is with respect to this particu- 


effort is in the right direction. 
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almost entirely obviated by using 49-strand cable wherever wire 
was subjected to bending. 

In some cases the construction at the platform ends is such as 
to make it inconvenient to place the rheostat used with this form 
of switch immediately underneath the cylinder. This is the case 
when certain kinds of draw-bar or step constructions are used. 
In these cases a modification of the switch arrangements is made 
so that instead of the rheostat a light frame is placed di- 
rectly under the cylinder. This frame serves to support the 
switch shaft, upon which is placed a crank connecting with 
a bar, which is carried off to the rheostat contact lever. 
With this arrangement the rheostat can be placed under any con- 
venient part of the car flooring and operated as well as when 
directly under the platform. 

Figs. 3 and 4 show general plans of a car switch designed 
to be placed under the car and about half way between the 
motors, when the car construction permits. This design. while 
open to the criticism that the switch is somewhat inaccessible for 
inspection, meets the demand that has sometimes been made when 
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Ficg.—D1aGRaM OF CAR CONNECTIONS FOR SERIES-PARALLEL SWITCH. 


lar point that the rheostat has a decided advantage over any form 
of mechanical clutch in starting a car. The clutch, of course, 
has its advantage in starting quickly bodies that have a great 
amount of inertia. In ordinary practice, however, the amount 
of energy dissipated in a clutch is approximately equal to that 
necessary to dissipate in a rheostat, but the clutch has in addition 
to its energy-dissipating function, a very exact mechanical func- 
tion, and these two functions are interdependent on the same 
wearing parts. For this reason, if no other, clutches have not yet 
been e to compete favorably with rheostats. 

Fig. 2 gives a diagram of the car connections for this switch. 
It will be seen that the current from the trolley wire first goes 
through the field coils and switch cylinder for commutation, then 
through the armature and reversing switch, and thence through 
the switch contact lever and resistance coil (in starting) to ground. 
It will be noticed that by use of the separate reversing switch the 
armature wires and field wires are each kept separate and distinct 
from one another. Formerly there was considerable trouble from 
the breaking of these wires. especially where the wire entered the 
brass terminals at the various terminal boards. This has been 


it has been thought the space ordinarily occupied by the platform 
switch could not be sacrificed. The principle is the same as the 
platform switch already described, but it is modified in form and 
shape to suit the particular condition under which it is to work, 
and it is to be noted that the mechanical adjustments required 
are much more exact, otherwise there would be considerable 
burning of the contacts, since the motorman would be unable to 
tell whether or not the switch contacts were on proper positions. 
The rheostat is arranged in sections and connections brought 
from them directly to cylinder contacts. A cylinder is used to 
commutate both resistance and field magnet coils. 

An important point that has been attended to in this switch is 
the breaking of the circuit on a separate switch instead of on the 
cylinder. A snap switch, of the knife blade pattern, is employed 
to break the circuit at four points. It operates in connection 
with the cylinder shaft, to which it is connected with a special 
locking and releasing gear of similar design to that shown in 
Fig. 1. The first movement of the cylinder shaft closes the snap 
switch and completes the circuit through the coil. Further 
movement then disengages the snap switch from the shaft 
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(leaving it closed) and the different commutations are effected. 
hic i reaking the circuit the snap switch is again brought into 
action. 

When this form of car-controlling switch is used, the platform 
lever is fitted at its lower end with a bevel gear wheel meshed 
into another gear wheel placed on the cylinder shaft. When 
necessary an extension shaft fitted with one or more universal 
joints makes connection between the platform lever and the 
cylinder shaft. When this switch is placed in the middle of the 
car, the amount of car wiring is materially lessened and the car 
inspection made more easy. 

With reference to controlling switches in general, it is evident 
that a great number of designs may be prepared that will give 
approximately the same electrical results in point of efficiency. 
In 5 then upon the merits of a new design of switch, the 
commercial factor relating to repairs has therefore to be ver 
largely considered, and had designers been able to guide their 
work more closely from the balance sheets of railroad companies, 
when such had been properly kept, instead of conforming to 
popular notions, very much more progress would have been made 
in this line during the last few years. 

In closing this paver it might be well that I should remark 
that my experience bas been largely confined to what is known 


as the commutated field method of control, and that I have 
naturally expressed many of the qualities of other methods in 
If these expressions are not judged satis- 


terms of this method. 
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THE SHAW ELECTRIC TRAVELING CRANE.’ 


PROBABLY the first triple motor crane put in practical o - 
tion was built from the 3 of Mr. A. J. Shaw by the E] PF: 
Allis Company and erected in their foundry in Milwaukee. 
Although this was an experimental machine and somewhat crude 
in many of ite details it was pronounced superior to anything pre- 
viously introduced. The molders were especially pleased with it, 
as it was far smoother and steadier in it movements and capable 
of much more accurate handling than the power cranes in use at 
that time. 

From the accompanying engravings an idea of the general 
arrangement of the Shaw electric crane can be obtained. Fig. 1 
is a perspective view of the trolley and Fig. 2 isa plan view of 
the trolley of a 15-ton crane. The bridge is moved along its tracks 
by means of a motor placed near one end, the power of which is 
transmitted through gearing to the driving wheels at each end. 
The trolley carries two motors, located at one side, one of which is 
arranged to move the trolley along the bridge while the other is 
so geared as to operate the hoisting drums. Thiscrane, as are all 
built by this company, is fitted with duplex automatic brakes, to 


-which in large part is due the accuracy with which the load can 


be handled in hoisting and lowering. ‘These brakes not only in- 
sure against the accidental dropping of the load from any cause 
other than breakage of parts. but positively prevent any possi- 
bility of racing in lowering. They are entirely automatic in their 
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Fids. 1 AND 2— THE SHAW ELECTRIC TRAVELING CRANE. 


rience 


factory, I leave it for those who have had a similar ex 
ities of 


with other systems to express in their criticisms the q 
the commutated field system in their own terms. 


LARGE CURRENT BATTERIES FOR EXPERIMENTAL WORK. 


THOSE who want to work induction coils at odd intervals 
always find the battery troublesome, says Industries They use 
bichromate cells, or various kinds of batteries with queer depolar- 
izing liquids, and find them all equally objectionable. Every 
electrician knows all about Plante batteries, but one is inclined 
to wonder how often they are used for this kind of work. Nothing 
can be simpler than to use a few small current cells with a little 
secondary battery in parallel. There is then no trouble, and for 
intermittent and occasional w&rk a large current can be obtained. 
It may seem rather late in the day to mention such a thing as 
this, but the obvious is frequently overlooked. 


“DRUMMERS” AND THE TELEPHONE. 


TRAVELING salesmen are not very favorably disposed toward 
the telephone. After quoting prices or selling goods to one concern 
they are likely to learn that other concerns in the same trade have 
een informed of the prices or sales, and that the information 
hampers them in their subsequent efforts to sell. 


operation, and do not depend for their action on the skill or 
vigilance of the operator. The mechanical brake is applied con- 
tinuously by the reaction of the load itself, the force with which 
it is applied 5 proportional to, and increasing with the load, 
and released by the pull of the motor. The other is applied by a 
powerful spring, and is always ‘‘on” except when withdrawn by 
the action of a solenoid in series with the hoisting motor. 

Without the mechanical brake the crane would race in lower- 
ing, as the magnetic brake is then withdrawn by the current 
actuating the motor, and both the motor and load act in the 
same direction. Without the magnetic brake the load could not be 
stopped promptly after either hoisting or lowering, on account of 
the momentum of thearmature. Without the capability of instantly 
checking the movement of the load, accurate handling would be 
impossible, as when the current is thrown off it would always go 
a little too far or notfar enough. The two brakes acting in com- 
bination give great accuracy of control, which, together with the 
extremely slow speed at which the crane may be run, enables the 
heaviest loads to be set with the greatest accuracy. 

All the truck wheels are cast from charcoal iron, and the 
treads are chilled deep and hard and ground true. The shafts 
are large and the bearings unusually long. The machinery is so 
arranged that all parts are easy of access, and all important de- 
tails can be removed and i meagre without disturbing other parts. 
These cranes are built by the Shaw Electric Crane Company, of 
Muskegon, Mich., the sole agents for whom are Manning, Max- 
well & Moore, of New York and Chicago. 


1. Iron Age. 
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COMPARATIVE TEST OF HIGH AND LOW SPEED 
ENGINES IN ELECTRIC RAILWAY WORK. 


BY CHAS. W. WASON. 


In making this second test’, I have endeavored to eliminate 
some of the causes of error that were apparent in my first teat. 
By means of a simple device gotten up and applied by our elec- 
trician, Mr. Robert M. Fuller, to hold the pointers of the ampere 
meters simultaneously with the sounding of the bell, the men 
were enabled to get the exact reading at each interval. By a 
simple arrangement of slips upon which the readings were taken, 
the electrical horse power of any reading of the ten hours is at 
once obtained. 

In the test of the slow-speed plant, I endeavored to secure the 
mechanical horse power of the two Corliss engines, by means of 
indicator cards taken at the same instant every fifteen minutes. 
I am indebted to Mr. P. A. Patterson, our engineer, for a very 
accurate figuring out of them. From my slips I obtained the 
electrical horse power at the same instant, with the result as given 
below. I think but little reliability can be placed upon this owing 
to the sudden change of load. 

In order to find the dead load, owing to friction in engines, 
countershaft and generators, I ran the engines, countershaft and 
two generators with the third and fourth as motors, with the 
result as here shown. I then got the friction load of each engine 
with the other engine, countershaft and generators. This is also 
here given. 

The number of passengers carried on each of these days 
and the number of car miles made are practically the same, so 
that in this test the misleading element, thought by some to 
exist in the former, will not present itself. 

There is a larger difference in coal consumed in favor of the 
slow speed than in the first test, but still it is not what I expected 
it would show. I have been an advocate of slow-speed engines 
for railroad work, but the results obtained from these tests cause 
me to doubt whether my position is tenable. 


TEST OF HIGH AND LOW SPEED ENGINES. 


Marca 18 anD 20, 1892. 
High speed. Low speed. 


Average electrical horse power developed in 10 hours.. 601 6380 
Maximum s$ 8 ee . 859 966 
um *f s ss . 845 368 
Number gallons oil used in 10 hourg. ..... ...ecseesss. 7 ons. 7 gallons. 
Water consumption for 10 hours.... ........e+se0.... 4. 170 cu. ft. 3, 660 cu. ft. 
Water consumption per average electrical horse power 
per hour CCC . 40.2 Ibs. 86.8 Ibe. 
Water evaporated per lb. coal per hour... ... ....... 6.5 lbs. 7.0 Ibs. 
Amount of bituminous slack coal used in 10 hours. ..88,000 lbs, 82,400 Iba. 
Amount o ranes made in 10 9 555 4,444 lbs. 5,197 Iba. 
ount of fuel per average elec orse power 
per hour hide ccsewcacnevecsineesdgesveerdese, 8 8 fos. 5.1 Ibe. 
Pounds of combustible per average electrical horse 
power per hour..........--- sse. 3 5.5 Ibe. 4.8 Ibs. 
Number pounds of coal per car mile. 7.2 Ibs. 6.4 Ibs. 
Average amperes per 10 hoursLesLsLss . . 87¹ 909 
Maximum 8 p 7 E 1,240 1,860 
pene bid i 5 e “a ‘Ses 8 819 
verage voltage per WFP 
Maximum se s „ (peek aeaa tte 585 5380 
Minimum s „ / 490 500 
Number of readings of 15 seconds intervals 2. 400 2,400 
Average temperature of water from heaters.......... 150° 195.5° 
Average = s street main... .. 39° 89° 
Average oe outside atmosphere ....... .82° 36° 
Condition of weather oe .. . Light snow Cloudy. 
Height of barometerrun ee tt ee eeee Not taken. 29.284 inches 
Average steam pressure as per automatic steam reg- 
istering diagram .............. csesveesenes P 8 Ibe. 99.8 Ibs, 
Maximum steam pressure as per automatic stea 
registering diagram........-..06+... csee oss . .102 lbe. 104 Ibe, 
Minimum steam pressure as per automatic stea 
registering diagraumwmw . lbs. 91 lbs. 
Average chimney draught........e.ss.soosese.cess.sese y y 
Number of motor cars run on our line ͤ 62 62 
Number of tow cars run on our line 10 10 
Number of miles made by our motor cars....... 4.125 92 mi. 4,182.11 milee. 
Number of miles made by our tow cars. ........ . . . QI. 30 miles. 679 66 miles. 
Number of ngers carried on our cars 13.551 18,489 
Number miles made by Brooklyn motor cars ........ 85.25 miles. 74.30 miles. 
Number of miles made by Brooklyn tow cars...... ..42.21 miles. 35.42 miles. 
Number of miles made by Broadway motor cars...... 117.10 miles. 117.10 miles. 
Number of miles made by Broadway tow cars........ None. None. 
Number of Brooklyn motor cars. 4 4 
Number of Brooklyn tow cars.......... pate Pent ee 2 2 
Number of Broadway motor carr s 5 5 
Number of Broadway tow cars. None. None. 
Total number of motorcar milens 4.328 27 mi 4,313.51 miles. 
Total number of tow car milens. 863.51 miles. 715.08 miles. 
Total number of motor cars 71 71 
Total number of tow carrnn . 12 12 
Total number of motor and tow cars ... ............. 83 83 
Total number of car miles made from power devel- 
//§«§«êv?³ẽĩ aa rearea ias J ĩðVLdß E NAA 191.15 mi. 5,028.59 miles. 
Average horse power per Car. ......... secesceceeeeces 7.24 7.59 


Average of mean effective pressure, engine Velda `..33.41 Ibs. 
Average of mean effective pressure, engine Jettie“ . 39.783 
rake da of indicated mechanical horse power, engine 

“ Velda’ 358.9 


3 


eres % %/᷑ » „„ „6% „% „„ „%%% %%% % ese ese ooo @e ese 8eerend 


Average of indicated mechanical horse power engine 
P%%%%/ôé%öéÄOb᷑Üuw ² è «i ¼ũ TT 417.7 


1. Read before the Cleveland Electric Club. 
2. For the first test see TRR ELECTRICAL ENGINEER, Mar. 9, 1892. 
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Average indicated mechanical horse power, both en- 


@reseoveerseevtng JJ. E E tes 
Average of electrical horse power ........ ER 647. 
Excess of mechanical noras power over electrical... . 129.82 
Generator No. 14 as motor driving countershaft an 
other three generators ght. . 47.688 EK. H. P 
Generator No. 13 as motor driving countershaft and 
other three rs 13 F 58.8788 
nerator No. 15 as motor driving conntershaft and 
three generators | | eth TEE <, m 
No. 18 as motor driv countershaft and 
other three generators lig nt. q 47.82 . 
Average of the above e 50. 08 = 
Generators No. 13 and No. 14 as motors driving shatt, 
two generators light and engine “Jettie ™......... 138.06 2 
Generators No. 13 and No. 14 as motors driving shaft, 
two generators light and engine Velda 178.3529 “ 
Indicated mechanical horse power of engine Velda“ 
with ..... cane Gaeeee ++ 46. 
In mechanical horse power of engine Jettie 
with jack shaft... . se 35 


Indi mechanical horse power of engine Velda * 
with countershaft and four No. 60 Maison genera- 


with counters four No. 60 Edison 
engine Velda , ᷑;/.ß 187.55 


I think I shall make one more test and then average them, 
which surely should give a fair comparison of the high and low 
speed plants. 


Letters to the Editor. 


WORKING EFFICIENCY OF TELEGRAPH LINES. 


IN connection with the communication of Mr. F. W. Jones in 
your issue of April 6, I would like to submit the conclusions arrived 
at in the following: N 

A B is a line of 2,000 ohms resistance; batteries at a and B 
respectively 100 cells, with internal resistances of 100 ohms each. 


1000 Ohms ——— B 


«————1000 Ohms 


The line at B being grounded through a compensating resistance 
of 100 ohms, gives a total resistance of 2,200 ohms to be overcome 
by battery at a giving (estimating the E. M. F. at 100 volts) 
= .045 ampere current strength. Reversing the conditions, 
and throwing line to ground at a, through 100 ohms resistance, 
and putting battery at B to line we obtain the same result, ( 
= .045 ampere current strength). Is it not evident that neither 
battery can possibly furnish more than 0.45 ampere through the 
given resistance ? 

Now putting both batteries to line we obtain a current strength 
of .045 + .045 = .090 ampere. Now throw the line to ground at 
o. Does not battery 4 give a current through the 1,100 ohms 
resistance A to C of 429 or .090 ampere all furnished by the battery 
ata? And is not the same true of battery at B? And if each 
battery, in furnishing 0.90 ampere consumes a certain quantity 
per day of zinc, will not a decrease in current stre to .045 
ampere be accompanied by a decrease in quantity of zinc con- 
sumed per cell? And if each battery furnishes but .045 Sapar 
to the line of 2,200 ohms between A and B, and .090 ampere to line 
of 1100 ohms between A and C and B and o, does it not follow that 
each battery will consume more zinc in furnishing the latter cur- 
rent than the former? And if the consumption of zinc is the same 
in each case, is it not due to the increased chemical action set up 
in each battery by the current from the other? In view of the 
foregoing is it quite correct to say that the battery at a or B 
furnishes the same quantity of current to line of 2,200 ohms that 
it does to that of 1,100 ohms? | 


Sr. Lovis, Mo., April 12, 1892. G. 
[The article by Mr. F. W. Jones in our issue of April 20 fur- 


nishes the data necessary for the answers to the above questions, 
—Eps. E. E.] 
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THE CONSUMPTION OF ZINC IN BATTERIES. 


In THE ELECTRICAL ENGINEER of April 20, Mr. F. W. Jones, 
commenting upon my remarks in a recent number of the same 
(p. 865), in reference to the quantity of zinc consumed in a bat- 
tery under different conditions, expresses the opinion that I have 
merely reaffirmed a certain fact ‘‘ without carrying with it that 
elucidation so necessary to lower the conclusions of mathema- 
ticians to the plane of every-day workers in the tel phic field.” 
Whereupon he undertakes, as he tells us, to make the subject a 
little clearer.” 

If Mr. Jones had turned back to 74, section 154, of 
Modern Practice of the Electric Telegra 3 (edition of 1892), under 
the head of Quantity and Cost of Materials Consumed in the 
Battery ” I venture to affirm that he might have found the whole 
subject sufficiently ‘‘elucidated,” not only without mathematics, 
but with the aid of copious quantitative numerical examples 
worked out in full. It seems to me scarcely worth while to 
Scoupy space in a technical journal with a detailed explanation 
of such an elementary problem, involving nothing more abstruse 
than a knowledge of Ohm’s law, and of the electro-chemical 

uivalent of zinc. The illustrative example subjoined by way 
of elucidation is, however, open to criticism. Mr. Jones says: 

In a circuit of 1,000 anma I0 cells will give 100 times stronger current than 
is given by one cell alone in the citeulb, expending 10,000 more energy, and con- 


soming 10,000 times more zinc. Each working in the series of will con- 
sume 100 times more zinc than if it were unassisted by the other 99 cells. 


It is scarcely necessary to point out that the above proposition 
could be true only if the internal resistance of the battery were 
zero, a condition unattainable in practice. If we assume the 
internal resistance of a gravity cell of the usual size to be 8 ohms, 
a fair approximation, we should have in the first instance : 

E. M. F. = 100 volts; r = 800 ohms; R = 1000 ohms. 
Current, by Ohm’s law, 100 (300 ＋ 1000) = .0769 ampere. 
And in the second instance : 

E. M. F. = 1 volt; r = 8 ohms; R = 1000 ohms. 

Current by Ohm’s law, 1 + (8 -+ 1000) = .000998 ampere. 

The current in the first case would be only about 77 times 
that in the second case, instead of 100 times as great, as Mr. Jones 
computes it. It might also have tended to further elucidation of 
the subject if Mr. Jones had explained why it is that the e di- 
ture of energy and the consumption of zinc are in proportion to 
the square of the current, instead of contenting himself as he has 
done, with a mere reaffirmation of that fact. 

i FRANKLIN L. POPE. 
New Yorrx Ciry, April 21, 1802. 


Legal Notes. 


THE INCORPORATION OF THE GENERAL ELECTRIC CO. 


GOVERNOR FLOWER has filed the following memorandum with 
his approval of Senate bill No. 634, entitled “An act to incorpor- 
ate the General Electric Company: 


The approval of this bill must not be considered as establishing a precedent 
for future legislation of this character. The measure is approved because it is 
claimed that ite objects will keep within the State a corporation which professes 
to be ready to invest a large amount of capital, and which, without the conces- 
sions allowed . proposed charter, would be incorporated under the laws of 
New Jersey. The reduction of tax for incorporation from one-eighth of one per 
cent. upon capital stock to one-twentieth of one per cent. is to e the tax 
uniform ta that required by the law of New Jersey, so far as this corporation 

ec 

The other concessions in the bill are mainly such as have already been incor- 

rated in the amendments to the stock corporation laws, which are now pend- 
in the Legislature, and which seem likely to be passed before the close of the 
session. These indicate a gro sentiment in favor of less severe restrictions 
in our corporation laws, to the end that the investment of capital may be en- 
co within the State. This is in line with the recommendations of m 
annual message, and reveals a tendency which, in my judgment, is wise, an 
will result beneficially to industrial and commercial interests. 


Society and Club Notes. 


FRANKLIN INSTITUTE—ELECTRICAL SECTION. 


AT the last meeting of this section on March 1— 

Mr. C. W. PIKE read a paper on The Constant Shunt Method 
for the Measurement of Continuous Currents,” with blackboard 
illustration. Referred for publication. In discussion thereon, Mr. 
Car) Hering stated that this method had been used successfully at 
the Munich Exhibition of 1882, and by himself at the Institute’s 
Electrical Exhibition of 1884. In the latter case copper wire was 
used throughout, making the rate of temperature variation more 
regular. Mr. Willyoung also stated that he had used this method 
satisfactorily. 

PROF. E. J. HOUSTON read a paper on Cerebral Radiation” 
which was discussed at some length and referred for publication. 

MR. CARL HERING gave some data submitted by the Oerlikon 
Works for the power-transmission plant at Niagara. The current 
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furnished would be equally suitable for motors, aro and incandes- 
cent lights. The dynamo is a three-phase, separately excited 
machine of 5,000 h. p., and 96 percent. efficiency. Its drum 
armature is made up of copper bars, is 10 feet in diameter, and, 
running at 250 revolutions per minute, will furnish a current in 
each of the three coils of 2,000 amperes, at 600 to 700 volts. The 
current from each machine feeds through two 2,500 h. p. trans- 
formers, capable of reducing from 25, volts. Cost of the line 
to be $20,000 for 32, 000 metres, to carry up to 10,000 h. p. Total 
estimated cost, including generators, exciters, transformers and 
lines, to be $180,000. 


ANNUAL ELECTION AT THE NEW YORK ELECTRIC CLUB. 


THE annual meeting of the New York Electric Club was held 
at the club house on Apri 21, when the following ticket was 
unanimously elected. The names in italic are those of officers 
receiving the honor of re-election : President, Samuel Insull ; vice- 
5 Edward Weston, E. A. Leslie, W. L. Candee, H. J. 

mith ; secretary, Stephen L. Coles; treasurer, Geo. M. Phelps; 
board of managers, Chas. D. Shain, Joseph Barre, James Kemp- 
ster, H. D. Cheever, T. C. Martin, John A. Seely, R. B. Corey, 
W. J. Morrison, E. F. Peck, Dr. J. B. Delery, E. E. Bartlett, 
Frank R. Chinnock ; committee on membership, Charles Dutton, 
C. E. Stump, Geo. T. Manson, Jos. Wetzler, C. O. Baker, Jr. 

The subscriptions made by members towards lifting the Club’s 
debt, in response to the appeal of the Board of Managers, have 
been so largo that there is now not only the intention to carry on 
the work of the club as heretofore, but the hope to continue in 
occupancy of the commodious house at 17 East Twenty-second 
street. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. 


AT the monthly meeting of the Council of the Institute held 
April 19, the following gentlemen were admitted to associate 
membership : 


Badt, Francis B., man of mining department, Thomson- 
Houston Electric Co., 6506 Lafayette avenue, Englewood, Ill. 

Blades, H., general superintendent the Detroit Motor Co., 
18438- 1855 Cass avenue, Detroit, Mich. 

Coolidge, Charles A., superintendent and electrician Northern 
Improvement Co., Centralia, Wis. 

Cory, Clarence L., profeesor of electrical engineering, Highland 
Park College, Des Moines, Ia. 

Edwards, James P., firmof W. A. & J. P. Edwards, electrical 
contractors and engineers, Graniteville, 8. C. 

Flather, John J., professor of mechanical engineering, Purdue 
University, ayette, Ind. 

Higgins, Eugene, assistant electrical engineer, with Frank B. 
Rae, 802 amniond Building, Detroit, Mich. 

Hill, George, chief engineer and general manager, Carrere & 
Hastings, 44 Broadway, New York City. 

Hoopes, Arthur, experimenter, Edison Laboratory, Orange, N. J. 

Marvin, N., secretary and expert, Marvin Electric Drill Co., 
Schenectady, N. Y. 

Metcalf, George, R., electrical engineer, with C. O. Mailloux, 45 
William and 404 West 22d streets, New York City. 

Parker, Hershel C., assistant in phyeics, Columbia College, 21 
Fort Greene Place, Brooklyn, N. Y. 

Scott, Charles F., assistant electrician, Westinghouse Electrio 
Manufacturing Co., Pittsburgh, Pa. 

Smith, T. Jarrard, manager electrical department of The E. 8. 

5 celiac & 5 5 7 Dy street, w York 3 icy 

, Elmer A., electrical engineer, Sperry Electric Minin 
pe Machine Co., Chicago, Ill. $ 

Stilwell, Lewis B., electrical engineer, Westinghouse Electric and 
Manufacturing Co., Pittsburgh, Pa. 

Tischendoerfer, Fred. W., electrical engineer, Eickemeyer & 
Osterheld Manufacturing Co., Yonkers, N. Y. 

Waterhouse, Lawrence Maxwell, consulting and practical elec- 
trical engineer, 16 St. Michael's Place, Brighton, Eng. 

Wurts, Alexander Jay, electrical expert, Westinghouse Electric 
and Manufacturing Co., Pittsburgh, Pa, 

The following were transferred to full membership : 

Ayer, James I., general r Municipa Electric Light and 
Power Co., 822 Pine street, St. Louis, Mo. 

Emery, Charles Edward, consulting engineer, Bennett Building, 
New York City. 


NEW YORK ELECTRICAL SOCIETY. 


THE 144th meeting of the New York Electrical Society took 
place on Thursday, April 21, at 8 p. m., at the Metropolitan Tele- 

ph and Telephone Company’s Central Exchange, 16 and 18 
Cortlandt street. Thanks to the courtesy of the company, the 
nembers of the society were afforded the fullest opportunity to in- 
spect and study this magnificent exchange, said to be the finest and 
costliest in the world. Only by such an inspection as this could 
an intelligent appreciation be had of the complexity of modern 
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telephonic work, and of the extent to which the utmost resources 
of engineering and ingenuity are drawn upon to furnish telephonic 
intercourse for some ten thousand subscribers with lines almost 
wholly connected by subways. An opportunity was also given 
to witness the operation of the long-distance service. Mr. J. J. 
Carty, the electrician of the company, gave a popular running 
com eny upon and description of the various apparatus by 
means of which the exchange does its work. 


Reports of Companies. 


THE GENERAL ELECTRIC CO. 


WITH the object of taking care of the floating debt of the 
Edison General and Thomson-Houston companies, forming 
the General Electric Co., it is proposed to issue $4,000,000 of 6 per 
cent. bonds. 

The Edison General Electric Co. has declared a quarterly divi- 
dend of 2 per cent. The Thomson-Houston Electric Co. de- 
clared a quarterly dividend of 1 per cent. on its common stock. 


Personal. 


MR. FREDERICK A. LA ROCHE. 


STANDING, as he does, at the head of a company enjoying so 
ood a commercial and electrical reputation, the career of Mr. 
rederick A. La Roche cannot fail to be of interest to his fellow- 

workers in the field as well as to all who have struggled against 
odds for recognition and success. 


FREDERICK A. La ROCHE, 


Interested almost from infancy in things scientific, at the age 
of fourteen he took up the study of chemistry in this city, and, 
three years later, having in the mean time removed to Philadel- 
phia, he completed a course of civil and electrical engineering 
under Prof. Beck, of that city. Then followed the formative 
period of Mr. La Roche’s life; a period of more or less unsuccess- 
ful experimenting with electrical apparatus, where each new 
failure taught some lesson and each gleam of success incited to 
further effort. 

In 1880 he began the manufacture of dynamo machinery and 
electrical apparatus, and was shortly afterward elected manager 
of the electric lighting company of Germantown, Pa. Thi 
plant was in so bad a condition that it had ceased to operate, and 
the task accomplished by Mr. La Roche was to turn it into a pay- 
ing investment. | 

Tiring of work in which his inventive powers were hampered 
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by routine duties, Mr. La Roche and several associates in 1887 
entered into a copartnership for the manufacture of dynamos 
and motors. This, however, was soon dissolved and, on his own 
responsibility, Mr. La Roche founded the present well-known 
works that bear his name. 


La RocHE CALIBRATING DYNAMO. 


One of the latest examples of Mr. La Roche's skill as a designer 
is the Special” calibrating dynamo shown in the accompanying 
illustration. This machine has a range of E. M. F. of from „y of 
one volt to 12,000 volts, and is used in the Queen & Co. laboratory 
for calibrating the delicate instruments manufactured by that firm. 

Mr. La Roche has long been a contributor of new and useful 
ideas in the field of practical electricity, and his success is due to 
implicit belief in himself and untiring effort to make others to 
believe in him. 


MR. NIKOLA TESLA. 


THE many friends of Mr. Tesla will be grieved to learn that he 
has just sustained a severe bereavement in the death of his 
mother, with the intention of seeing whom he made his recent trip 
to 570 7 Owing to this loss, Mr. Tesla has been detained in 
Gospic, Lika, and he will not return to this country as soon as he 
intended when he left here. It is believed that he will return 
early next month. 


A WEDDING IN TELEGRAPHIC CIRCLES. 


Miss ELIZABETH DEAN LOWERRE, daughter of Mr. Thomas H. 
Lowerre, Jr., was married last week at her father’s home, 45 East 
Sixty-seventh street, to Mr. Charles Patterson Bruch, by the Rev. 
Dr. ign McChesney. Mr. Bruch was for many years the effi- 
cient secretary of the Telegraphers’ Mutua] Benefit Association. 
He then became connec with the old Empire City Electric 
Company, and also represented non-magnetic watch interests. For 
some time past he has been on the executive staff of the Postal 
Tele 550 ble Company, with Mr. W. H. Baker. ; i 

i ith Lowerre was the maid of honor. The bridesmaids 
were Miss Leila Wright, Miss Ida Schlemmer, and Miss Algie M. 
Hardwick, of Montgomery, Ala. Edward B. Bruch was the best 
man, and Charles D. Smith, Theodore H. Lowerre, Henry C. 
Gedney, W. D. Morgan, and Howard G. Kitt were the ushers. 

A reception after the ceremony was attended by Dr. Norvin 
Green, John Van Horne, Commodore and Mrs. Henry Erben, 
Commodore and Mrs. McCann, Mr. and Mrs. Thomas A. Edison, 
Mr. and Mrs A. B. Chandler, Mr. and Mrs. T. L. Cuyler, Jr., Mr. 
and Mrs. D. H. Bates, Mr. and Mra. William H. Baker, Mrs. Kate P. 
Bruch, Mr. and Mrs. Charles Lowerre, Mr. and Mrs. E. T. Gilli- 
land, Mr. and Mrs. T. A. Brooks, Mr. and Mrs. G. F. Fagan, Mr. 
William Ford Upson, Mr. Edward F. Cummings. 


Mr. THOMAS Woop has been selected by the directors of the 
new People’s Electric Street Railway Company, Sandusky, O., as 
acy ak The company expect to have their cars running by the 
first of next month. 
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awarded the contract for the enlarging of the old plant, and in 


THE MUNICIPAL PLANT OF THE CITY OF EASTON, 
PA. doing so, took out all of the above steam plant, and in its place 
supplied two engines of 200 h. p. each, of what are known as the 


ABOUT two years ago, the city of Easton found it necessary to 


heavy duty “B” style type. The cylinders are 18 inch bore and 
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Fia. 1.—MUNIOIPAL PLANT OF THE CITY OF EASTON, PA. 


enlarge their electric light plant. The old plant consisted of two 24-inch stroke, the engines running at 170 revolutions, The 
60 h. p. Ide automatic engines, built at Harrisburg, with an inter- governor was placed in the fly-wheel. An intermediate shaft 
mediate shaft containing four pulleys, two 70 h. p. return flue was placed between the two engines, connecting on to each engine 


FIG. 2.—MUNICIPAL PLANT OF THE CITY OF EASTON, PA. 


tubular boilers with Weitmeyer setting, one 150 h. p. Wainwright by suitable clutch couplings, with four 84-inch drive pulleys on 
the shaft. The shaft, as shown in Fig. 2, is supported upon hand- 


feed-water heater, and the necessary connections. 
The John T. Noye Manufacturing Co., of Buffalo, N. Y., were some cast-iron pedestals. There were supplied also three boilers, 
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74 inches diameter and 16 feet 6 inches long, with 126 three-inch 
tubes in each boiler; also one 400 h. p. Wainwright horizontal 
heater, and complete settings of the Weitmeyer improved gas 
and smoke consuming furnaces. 

Each smokestack, as seen in Fig. 1, has a suitable ladder 
going to the top; the stacks themselves being 45 inches diameter, 
70 feet high; provisions being made in this arrangement for 
another boiler at a later period. The entire plant is fitted out 
with all the little conveniences in connection with a modern plant. 
Mr. Robert H. Lerch, the superintendent of the plant, speaks very 
highly of the operation of the Rice engines. 


Inventors Record. 
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CLASSIFIED DIGEST OF ELECTRICAL PATENTS 
ISSUED APRIL 12, 1892, 


Alarms and Signals :— 
Alarm for Hot Axles, A. Backhaus, 472,688. Filed Sept. 4, 1891. 
Conductors, Conduits and Insulators :— 


Insulator-Support, D. Doren, 472,529. Filed July 20, 1891. 

A glass insulator supported upon an iron pin having a wooden thimble 
screwed upon it and into the cavity in the insulator. 

Electric Conductor, W. R. Patterson, 472,643. Filed Aug. 81, 1891. 

A conductor insulated with a composite covering of fibrous material and 
waterproof insulation, the latter forming the entire outer covering and alter- 
nating with the former in longitudinal annular sections next the conductor. 
Joint Ser Electric Conductors, T. F. O'Connor, 472,933. Filed Jan. 2, 1892 

A joint wherein the adjacent ends of corresponding conductors may be 
simply, cheaply and effectively united. 

Insulator Bracket, C. Wirt. Design 21.454. Filed Oct. 28, 1891. 
Insulator Bracket, C. Wirt. Design 21,455. Filed Oct. 23, 1891. 


Distribution :— 


Electric Lighting System, J. M. Lockwood, 472,628. Filed June 22, 1891. 

Consists of a solenoid in the main circuit, a bar moving therein, a train of 
gearing automatically wound bythe movement of the bar, a rotating disc 
and brush adapted to be connected in circuit with an alarm at the source of 
generation and a plate at the upper end of the bar to arrest the movement 
of the gearing. 


Dynamos and Motors:— 


Dynamo Elecite Machine, L. S. M. Pike and H. T. Barnett, 472,628. Filed 
© oe Uy 1892. 

Employs an annular stationary electromagnet, two concentric circles of 
laminated polar projections arranged in radial pairs, and sector-shaped 
laminated inductors revolving in pronmiy to a ae projections. 
Electric Motor or Generator, R. M. Hunter, 472, Filed Nov. 12, 1891. 

Has for its object to permit the brushes to be maintained at fixed points 
by cb the direction of rotation of the armature or varying 
Dynamo- tric Machine, Q. E. Dorman, 472,943. Filed Dec. 17, 1890. 

Claim 1 follows: 

A series of inwardly roscoe ns pole feces in combination with a series of 
coils about such pole p eces, e of said coils being curved to conform with 
the surface of a cylinder 


Lampe and Appurtenances :— 
Flexible Supporting-Arm for Electric Lamps, L. T. Stanley, 472,611. Filed 


Oct. 17, 1891. 
Electric Search Light, B. B. Ward, 472,721. Filed Jan. 18, 1800. 

Consists of a cylinder provided with doors at each end and 3 
with movable caps, in combination with a reflector, lamp, frame, , shaft, 
cord, and pulley with suitable electrical connections, 

Electric Arc Lamp, R. E. Ball, 472,747. Filed Oct. 10, 1891. 

An arc lamp, one of whose carbons is in the shape of a flat bar the end of 
von oc to move back and forth with relation to the other carbon 
w 8 1 
Incandescent Electric Lamp, G. C. Baillard, 472,800. Filed Sept. 2, 1891. 

A socketless incandescent lamp in which the connections between the 
terminals and the circuit wires are made directly upon the base. 
Incandescent Electric Lamp, G. C. Baillard, 472,801. Filed Sept. 22, 1891. 

Similar to No. 472,800. 

Are Light Hanger, C. A. Pfluger, 472,935. Filed May 11, 1891. 


Miscellaneous :— 
oo etie Valve - Controller, O. E. Lundstedt, 472,379. Filed Aug. 6, 


Bracket for Electric Heaters, G. D. Burton, 472,634. Filed June 26, 1891. 
Phonograph, J. L. Skiliin, 472.631. Filed Sept 12, 1890. 
Art A Making Tin Plates, G. H. Benjamin, 472,691. Filed Nov. 11, 1890. 
Operation consists in immersing the plate blanks in an electrolytic liquid 
consisting of a solution of a neutral salt and afterward in another electro- 
lytic liquid having an acid reaction. 
Al. ct. ic Elevator, C. R. Pratt, 472,909. Filed April 8, 1891. 
Has for its main object to provide against accidents and also to supply an 
apparatus easily controlled by the elevator attendant. 
ara Ponien Advertising Apparatus, W. G. Spiegel, 472,912. Filed Sept. 
Cable Rack, W. M. Goodridge, 472,947. Filed Nov. 30, 1888. 
Electrical Surgical Instrument, S. R. Bradley, 472,968. Filed Feb. 4, 1892. 
An arrangement for detecting the presence of foreign matter inthe human 
system. 


Railways and Appliances :— 


Trolley- Wire Clamp, M. M. Wood, 472,596. Filed May 14, 1891. 

A clamp having two independent portions pivotally supported upon one 
another and provided at one extremity with clamping jaws and upon the 
other with means for securing the clamp to ita support. 

Safety Attachment for Overhead Electric Wires, C. D. Brown, 472,784. 
Filed Jan. 8, 1591. 

An overlyin loop extending from the trolley wire and surrounding the 

wire which is electrically connected with the ground. 

ectric Rarway Wire Suspension, A. Philipsborn & W. Reichel, 472,810. 
Filed Nov, 27, 1891. 

Employs a second wire attached to the working wire and running nearly 
parallel with it ; a rigid spreader between the wires and a cross-wire connected 
to the spreader. 
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Trolley- Wire Su: t, F. O. Prickett, 472,958. Filed Dec. 14, 1891. 

Comprises a cal bar having at one end a cavity and a groove com- 
municating therewith at its lower margin and opening on opposite sides of 
tbe bar ; a reve ulng piers being comnedted 1o te side o the bar and over- 
lying the cavity and groove. 


Switches and Cut-Outs :— 


Electric Switch, L. T. Stanley, 472,610. 
A push-button switch employing a 
spring. ; 


Telephones and Apparatus:— 


Circuit for Multiple-Switchboard Systems of Telephone Exchanges, J. A 
Seely & O. E. Scribner, 472,772. Filed Nov. 15, 1886. 

Provides means for connec metallic and und circuits for different 
subscribers with the same and aiso uniform tests for determining at 
one board whether any line is in use at another. 

Adjustable Microphone, H. O. Henneberg, 472,806. Filed Oct. 10, 1891. 
onsists of a sounding funnel and vibrating membrane secured togair 
and rotatably mounted in a frame ; a carbon plate secured to the membrane 
d carbon bodies supported upon a flexible disc and pressing against the 
te. . 
2 8 y Tel hone- Exchange Switchboard, C. E. Scribner, 472,956, 
ollows: 

The combination of a switchboard containing the switches of a portion of 
the telephone lines of the exchange, of a canopy board placed above said 
5 said canopy board containing the switches of other lines of the 
ex 


Filed Sept. 24, 1891. 
flat, resilient strip as the actuating 


THE BRITISH GUIANA ELECTRIC LIGHTING AND POWER 
CO., LTD. 


A VERY fine Thomson-Houston central station has just been 
completed at Georgetown, Demerara, by Mr. A. H. Hardy Trott, 
electrical engineer for the contractors. The station is a sheet iron 
building erected specially for the purpose. The plant consists of 
two Thomson-Houston alternators of 650 lights each, and two arc 
machines of 12 and 80 lights respectively. These are driven by a 
125 h. p. McIntosh & Seymour engine single, and a compound 
McIntosh & Seymour engine of 165 h. p. which is now to 
be run condensing. Steam is furnished by 200 h. p. of Babcock 
& Wilcox boilers and 150 h. E of Grant multitubular. The 
demand for the light is large and growing, and a 1,800-light alter- 
nator is to be added. Mr. H. T. Moore. will take charge of the 
plant as superintendent, relieving Mr. Trott, who will return to 
this country next month. 


NEW SMALL EDISON LAMPS. 


THe Actors’ Fund Fair to be opened on May 2, at Madison 
Square Garden, New York, will afford electricians the first oppor- 
tunity of beholding and appreciating the progress that has been 
made in the manufacture of incandescent lamps of small candle 

wer. The entire illumination of the fair and the booths has been 
confided to the Edison Genera] Electric Company in so far as the 
lamps and special design and ap tus are concerned, and every 
lighting effect produced will absolutely novel. Each stand 
will be especially illuminated by means of the beautiful small 
lamps and among the wonders of the Fair the electric. decora- 
tive illumination will be, perhaps, the greatest and most worthy 
of attention. . 


NEW YORK NOTES. 


‘(A THING OF BEAUTY.”—Speaking of handsome lamps it is 
but right to say that the beautiful ‘‘ Ornamental” arc lamp which 
Manager Corey of the Electric Construction & Supply Co. has had 
placed. on exhibition in his private office is certainly without a 

. This lamp is a marvel of finished workmanship, irrespective 
of the well-known mechanical features of the Ward arc lamp, 
It is wrought in highly polished brass and is of exquisite desi 
To appreciate fully its peculiarly desirable points for hotel lobbies, 
handsomely equipped dining- rooms, etc., it must be seen. This com 
pany are ala placing on the market a very effective short orna- 
mental lamp expressly adapted for buildings with low ceilings. 


THE PREMIER ELECTRICO Co., formerly of 11 Whipple street, 
Brooklyn, have moved into their new factory which has just been 
completed. With increased facilities as regards room, machinery, 


etc., they are now in a position to fill all orders for their Premier 


fan outfits with promptness. Their Lusiness has been so large 
since the introduction of their very small and reasonable priced 
motors that they have been compelled to build a factory and can 
now be found at 17 and 19 Whipple street. 


PRACTICAL INSTRUCTION TO THE STUDENT.—The Premier Elec- 
tric Co., 17 and 19 Whipple street, Brooklyn, are furnishing a 
complete set of castings and all material necessary for the putting 
together of their small motors. These little motors are about five 
inches high and will run on one cell of battery at about 8,000 
revolutions, developing about h h. p. or sufficient to run a ventil- 
ating fan, small or model machinery, etc. This is a rare chance 
for the student in electricity, furnishing as it does practical in- 
struction in construction and winding. They issue a special cir- 
cular and price list. 
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AND MECHANICAL DEPARTMENT. 


Successful business houses are generally known by 
their distinctive style of advertising. 


THE ERIE CITY IRON WORKS’ ELECTRIC LIGHT 
PLANT. l 
THE DUPLEX ELECTRICO Co. of Corry, Pa., last October, installed 


in the Erie City Iron Works a plant consisting of two 40-light 
Duplex arc dynamos of the type shown in Fig. 1 of the accom- 


Fic. 1.—THE ‘“‘ DUPLEX” ARC DYNAMO. 


panying illustrations, with 60 Duplex arc lamps, and reset an old 
ight United Statea dynamo already in use, besides rewiring 
the works. These machines are driven by two Erie City auto- 
matic engines of 75h. p. each, and the whole constitutes the 
largest isolated plant in Northwestern Pennsyslvannia. The 
plant is shown in Fig. 2. One notable feature is the entire 
absence of rheostats or resistance coils of any description in con- 
nection with the arc generators. The rheostat seen on the wall 
near 5 switchboard is used in connection with the incandescent 
machine. 


Fig. 2.— DUPLEX” PLANT, ERIE CITY IRON WORKS. 


A Duplex focusing lamp for making blue prints has recentl 
been ordered as an addition to this plant, and that the whole is all 
that can be desired is attested by a letter from the Erie City Iron 
Works saying: Our plant is running perfectly satisfactorily in 
every way, and we are much pleased with it.“ 
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THE EICKEMEYER-FIELD CARBON BRUSH. 


accompanying illustration shows a reversible carbon 
brush and holder in use on the Eickemeyer-Field dynamos and 
motors. Each set comprises four brushes like the one shown 


EICKEMEYER-FIELD CARBON BRUSH. 


detached, which consists of four carbon pencils attached to the 
extremities of a divided blade spring, each carbon having an inde- 

ndent motion with a minimum pressure on the commutator. 

ith this arrangement, the wear on the brushes is said to be 
inappreciable, while that upon the carbons themselves is but slight. 
When one side of a brush is finally worn down, it can be reversed 
and the same amount of service obtained from the other side. In 
addition to these advantages the brushes are interchangeable and 
require no adjustment. 


THE “IDEAL” STEAM OIL REFINER. 


THE accompanying illustration shows an oil refiner recently 
introduced by the Purity Oil Filter Mfg. Co., of Pittsburgh, Pa., 
and aptly named by them the Ideal.’ 


4% IDEAL” STEAM OIL REFINER. 


As will be seen, the construction of the filter is exceedingly 
simple. It is entirely automatic, can be cleaned without drawing 
off the oil from the reservoir, and is operated by steam and water, 
no filtering material of any kind being used. The operation is as 
follows: The chambers E and 1 being filled with water to a 
depth of 6 inches and steam connection being made with the coil, 
the dirty oil is poured into the receiver A, where it is strained into 
the pipe B and carried to the bottom of the water in chamber E. 
A little steam is then turned on and the refining process com- 
mences. As more dirty oil is added at the end of the first 24 
hours, some of that first put in overfiows into the pipe F, and is 
carried to the bottom of the water in the reservoir I and thence up 
and around the disc H. As each day’s accumulation of dirty oil is 
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added at a, the refined oil is raised until it reaches the level of the 
cock J, where it may be drawn off ready for a second using. The 
cocks K K are for the purpose of drawing off the dirt and water. 
The heat of the steam coil thins the foul oil and se tes the 
grease and other deleterious matter, which settles at the bottom 
of the chamber E. 

The Citizens’ Traction Railway, the Chautauqua Lake Ice and 
Cold Storage Co. and the Allegheny County Court House and 
Jail, all of Pittsburgh, have adopted the Ideal refiner and are 
uniformly pleased with their choice. 


THE NEW CATALOGUE OF THE ELECTRICA 
SUPPLY COMPANY. i 


WE have before us a work which we are at a loss to classify. 
In many respects it is an extraordinary book. The quiet and 
quaint design of the 5 cover gives but a foreshadow- 
ing of the feast which is spread within. 

Catalogues of electrical goods have been issued for the past 
decade. We have seen many, if not all, of them ; each was charac- 
teristic in its contents and make-up; most of them are a credit 
to their authors, and so far as we have known effectual in the 
results aimed at. .As we looked over their closely printed pages, 
crowded with illustrations, we had no fault to find and we could 
not but think that they perfectly filled their mission. 

The book before us is a revelation ; it marks an epoch in elec- 
trical catalogue making, but we have our doubts about the 
fitness of it to the present day. It is ahead of its time. In its 
style of binding, in the evident lavish expenditure of care, intel- 
ligence, and money to make each of its pages perfect it sur- 
pee 5 have as yet seen. We even wonder if from 
ts inception it has not grown, and developed, and expanded far 
beyond the idea of its compiler. We have known Mr. F. S. Terry 
as a worker, embodying the foremost principles and ideas of the 
cause which he has so diligently espoused, and we can imagine 
that there has been an enthusiasm, a tireless energy behind this 
which has made it a part of his very existence for the past few 
months, but still we question if it has not overlapped the course 
it was to have run. 

Time was when ascanty outline or murky silhouette of the object 
was sufficient to convey to most minds the idea of its form and 
construction. Is it notsonow? Is there a call for this artistic 
delineation? We turn these pages and while we question the 
elaboration we can but admire the genius of the artist, who has 
so cleverly caught the light and with his pencil molded it into 
almost moving, working pictures of the inanimate objects so 
familiar to the every-day life of the practical electrician and 
contractor. 

Probably we are at fault in criticising the aim or intention of 
Mr. Terry in issuing this magnum opus of electrical catalogues. 
We are reminded of the instructions to a novice in the art of 
sculpture. He was told, Just take your block of marble and cut 
away what you don’t want, which of course will leave what you 
do want.” Simple enough. But the confident beginner soon dis- 
covered that while he knew what he wanted, it was an insuperable 
task to tell what he didn’t want. But in the collation of this book 
there is seen the stroke of the master hand which has cut and 
chipped and chiseled without falter, so that there remains only a 
concise, descriptive and illustrated epitome of the extensive line 
of goons manufactured by the company responsible for its 
publication. 

The arrangement is embraced under the several headings: 
introductory ; insulated wires, cables and cords; equipment 
material and special line devices; station equipment material ; 
house equipment material; electric motor; tools; construction 
material; general station supplies; manufacturer’s special material; 
electrical testing instruments; miscellaneous tables, formules, etc. 

The superscription of the book reads, “ Electric Light and 
Power hal eee the. Electrical Supply Company, Chicago, Ill. 
Catalogue No, 23.” As a catalogue, if we must say catalogue, it 
will by reason of the variety and newness of its contents, its 
completeness up to date, its many tables, formulae and diagrams, 
delight every central or isolated station, electrician, engineer 
or buyer of electrical goods, whose good fortune it is to obtain 
& copy. 


MR. E. E. RIES. 


Mr. ELIAS E. Rigs, the well-known inventor, is, we under- 
stand, hard at work upon a novel and remarkable elec- 
tric railway system which after many years of experimenting he 
has succeeded in perfecting. In this new system neither over- 
head wires, storage batteries, surface conduits nor underground 
conduits are employed ; the motive current being conveyed to the 
car by induction from buried conductors extending along the 
line of travel. Mr. Ries who has given considerable attention to 
the psy lopment of electric railways is of the opinion that the 
system will revolutionize existing methods of operating railways 

ectrically, it being not only entirely free from the objections 
which the overhead trolley and other existing systems are open 
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to but also efficient and ong er in operation. Mr. Ries while 
very reticent upon the details, made practical demonstrations 
of his system with entire success, and expects to be able to make 
the details of the same public shortly. i , 
There can be no doubt that if these claims can be substanti- 
ated, a most important advance in the art of electric locomotion 
will have been made that cannot but lead to a very general ex- 
tension of this modern application of electric power as well as 
give rise to an entirely new type of electric railway construction, 


ELECTRIC RAILWAY DEVELOPMENT AT TROY, N. Y. 


THE TROY AND LANSINGBURG RAILROAD have aun the Broad- 
way extension and loop to the Union Station. Poles have been 
set, and as soon as possible wires will be strung. It is expected 
that but a short time will elapse before regular trips will be made. 
The Fourth street extension to the Iron Works will be pushed as 
soon asthe depot loop is in working order. The barn owned by 
the Troy and Lansingburg Railroad Co. has been transferred to the 
Troy City Railway Co., who will at once proceed to fit it up as a 
wer station, plans for whichare in course of preparation by 
M. F. Cummings & Son. The boilers are being made by T. S. 
Sutherland. The new station will have a frontage of 100 feet, 
with a depth at present of 180 feet. It is thought it will be neces- 
sary to extend still further to the westward. 

The Brady property will not be used at present, but President 
O'Neil states that eventually it may be desirable to use it as an extra 
power station. The present car barn at Albia (the eastern terminus 
of the road) will be retained and still used for housing the cars, as 
the first cars in the morning are started from that end of the 
route. 

Nearly all the iron poles to be placed from River street to the 
Stone Bridge have arrived, and the wooden poles for the balance 
of the route to Albia are already on the ground awaiting the set- 
ting. The track isbeing relaid and reballasted for a long distance 
owing to the spreading and settling during the winter, and report 
states that the electric line will be in operation by June 1 next, 
which will require exceedingly rapid work. 


WEBB’S CO-ORDINATE PAPER, 


WE are in receipt of a sample of book of co-ordinate or cross- 
section paper devised by Prof. J. B. Webb, of Hoboken, N.J., 
which is admirably adapted for use in technical schools, labora- 
tories, draughting-rooms and in general wherever it is desirable to 
represent graphically the results of tests or calculations, 

The paper is heavy wove, of superior quality, with a smooth 
surface suitable for nice draughting and bearing erasures well 
and is affected but little by ordinary hari ay changes. It is 

rinted with a non-actinic, olive-colored ink and the pa r hasa 
bluish tint, so that good photographic negatives o wings, 
showing the ruling, can be made; the combination, too, suits 
black, blue and carmine inks, so that handsome work can be done. 
The ink dries hard so as to bear the use of rubber. The printing 
is done with the greatest care from copies of an original plate, 
which was machine-engraved with every precaution to secure ac- 
curacy, and the printing plates are renewed from time to time, to 
maintain the absolute sharpness of the lines. 

The fifth and tenth lines are made heavier and numbered in 
both directions from one corner of the paper, with a distinction in 
the type, so that any point on the paper can be definitely referred 
to by its co-ordinates. A table of natural tangents is also printed 
on the margin so that angles can be laid off with ease and ac- 
curacy equal to that of an eight-inch metal protractor. 

Two sizes of paper furnished are: large,” 1734 x 113% inches, 
at seven, and “small,” 113¢ x 834, at four cents per sheet, with a 
liberal discount when ordered by the trade or quantity. The 
paper is punched and its edges colored, and covers punched to 
match are furnished at 25 and 35 cents each, so that paper and 
drawings can be preserved ina neat form. A sample book of 
twenty small sheets in a cover will be mailed to any address on 
receipt of one dollar. For paper or samples address J. B. Webb, 
Hoboken, N. J. 


RACINE HARDWARE MFG. CO. 


THE above concern, of Racine, Wis., builders of the Racine 
vertical automatic engines, are just in receipt of an order from 
P. L. Sword & Son, of Cleveland, O., for one R h. p., one 6 h. p., 
one 6 h. p., one 8 h. p. and one 10 h. p. engine, to be shipped im- 
mediately. Their engine trade is large and active. 


ELECTRIC RAILWAY WORK IN CANADA. 


AHEARN & SOPER, the electrical contracting engineers of 
Ottawa, Ont., agents for the Westinghouse Co., have secured the 
contract at Hamilton, Ont., for an equipment of 30 cars and three 
250 h. p. generators. This fine equipment will be furnished as 
quickly as possible. 
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EDISON CENTRE OF DISTRIBUTION SAFETY CATCH 
HOLDERS. 


Ir is often necessary, in wiring a large building, to run a main 
line from the dynamo-room or street service wires to some point 
or points as centres of distribution whence smaller taps can be 
taken. In order to facilitate the control of the electric wires in 
buildings and further to safeguard them against accidents, the 
Edison General Electric Company have recently perfected their 
centre of distribution safety catch holders. Previous to the de- 
sign of these devices, a number of porcelain cut-outs or ordinary 
safety catch holders of large capacity were used. As the capacity 
of the ordinary cut-out or safety catch holders was not sufficient 
to meet all requirements, the construction of a special device be- 
came necessary to carry the heavy current and distribute it to the 
various requisite points through the building. The centre of dis- 
tribution safety catch holders, illustrated in the accompanying 
engravings, Figs. 1, 2,8 and 4, were the outcome of this necessity. 

Each branch of the device has a capacity of 250 amperes, and 
thus one of the appliances can be used where formerly several ap- 
pliances had to be employed to effect the same end, the saving in 
cost of construction, and improvement in general appearance be- 
ing a natural sequence. These devices are mounted on slate 
bases. The lugs are so constructed that they can be easily de- 


tached from the appliance, the necessary wires soldered in them, 
and they can then be returned to their places and screwed fast. 
Provision is made of a small plug which, when inserted in its 
lace carries the current around the safety catch when required. 
his short-circuiting plug is not intended for use for an extended 
period of time, and is only employed when changing the fuses in 
order that danger from arcing may be obviated. If it is necessary 
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“CANVAS JACKET” AND “FLEXIBLE CONDUIT.” 


THE ELECTRIO APPLIANCE COMPANY of Chicago are meeting 
with considerable success in the sale of ‘‘Canvas Jacket ” wire 
and Flexible Conduit” and have taken several nice orders for 
both. The trade, they say, are beginning to recognize the merits 
of the flexible conduit for interior work, on account of the ease 
with which it can be installed, as well as its qualities as an insu- 
lation. It is also being used largely as a substitute for hard- 
rubber tube in running wires through outside walls and partitions. 
The peculiar canvas weave used in covering both the wire and 
the conduit is remarkably effective and produces an insulation 
that it is claimed is well nigh waterproof as well as weatherproof. 
The insulation is made of the same material used in the heaviest 
tent canvas. The waterproof qualities of the wire are largely 
increased, however, by a liberal application of compound, thus 
producing an insulation far superior to anything that can be 
secured, it is said, by the braiding process. 


LARGE POWER FROM A SMALL AMOUNT OF WATER. 


THE PELTON WATER WHEEL Co. have recently furnished the 
Commercial Mining Co., of Arizona, a power plant, which affords 
a good illustration of the extraordinary results that can be 
obtained from a small quantity of water under a high head as also 
the estimate of value placed upon water-power where so large an 
outlay is made for a comparatively small amount of power. This 

lant consists of a 4 foot Pelton wheel which runs under a 1,200- 
foot head at 699 revolutions per minute developing 45 h. p. using 
a nozzle tip 3, of an inch in diameter. Also a 24-inch Pelton 


Fids. 1, 2, 3 AND 4.—EDISON CENTRE OF DISTRIBUION SAFETY CATCH HOLDERS. 


to have light after one fuse has blown the use of the short-circuit- 
ing plug still leaves a single-pole protection on the line ; but as one 
plug only is furnished with each device, it would be impossible 
to have more than one safety catch short-circuited at one and the 
same time. The thumb ecrews are provided with large flat heads 
in order that they may be operated by hand, pliers or a monkey 
wrench. The specially designed washer under the head rises 
with the screw without turning on it, and the annoying operation 
of raising the washer with a screw-driver is eliminated. 

The centre of distribution safety catch holder need not be set 
up outside of the dynamo-room, nor where the meter is attached 
to the street service, as it is frequently necessary to run two or 
more separate mains from this point to sub-centres of distri- 
bution in other parts of the building at which points these appli- 
ances could be placed. 

These safety catch holders are made in four sizes, namely, two 
for the 2-wire system and two for the 8-wire system, for two and 
for three branches. 


THE BALL ENGINE IN THE WARRENTON, MO., PLANT. 


THE following letter has been received by the Ball Engine Co., 
of Erie, Pa. : 
WARRENTON ELECTRIC COMPANY. 
WARRENTON, Mo., April 18, 1892. 
BALL. Enaing Co., Erie, Pa. 


Dear Sirs: 

We started the engine purchased from you for our electric plant, last night. 
and the way it moved off was beautiful to behold. It is certainly a very fine and 
powerful piece of machinery. No vibration, no nois.; in fact, and in short, it is 
perfect in every part and way. The satisfaction it gives is a pleasure to us, and 
must be gratifying to you. 

Very respectfully, 
C. E. Pesgrs, 
President. 


wheel running under the same head at 1,380 revolutions develop- 
ing 20 h. p. with a nozzle tip 10 of an inch in diameter. , 

These wheels run a concentrating and smelting plant including 
rock breaker, blowers, pump, etc. The pipe line is 20,000 feet in 
length, the upper end being 6 and 5 inch casing and the lower end 
5-inch lap-weld pipe. All the water supply that can be counted 
on during the dry season is a flow of about 30 cubic feet per minute. 
The large expenditure here made in pipe line for results obtained 
will indicate the advantage that water-power has over steam 
under much more unfavorable conditions than generally exist in 
such places. 


THE NEW “A. B. C.” CATALOGUE. 


THE new ‘A. B. C.“ catalogue is just out. It is a book of over 
270 pages, handsomely bound and contains prices and descriptions 
of almost every article required in the construction and operation 
of electric light, power and railway plants. Part of the book is 
devoted to railway appliances and shows a number of insulating 
devices and other specialties, which will be kept in stock at the 
New York store. i 

From an examination of this book, it is apparent that there 
have been during the past month many novelties brought out in 
the line of electric light fittings and fixtures, about 50 pages of the 
catalogue being devoted to new goods. , l , 

The subject of fan motors is given special prominence in this 
catalogue, several new forms of machines being described ; among 
them are a vb horse power motor and fan for 110 volts, direct cur- 
rent, which appears to be one of the most compact outfits of the 
kind yet put on the market. The catalogue also describes a new 
alternating fan motor, which has several advantages, and on ac- 
count of its high efficiency is likely to be largely called for by 
stations using the alternating system, 
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THE DETROIT ELECTRICAL WORKS IN THE WEST. 


ONE of the most active and progressive of the newer Western 
communities is Sioux City, Ia., which has always been quick to 
show an appreciation of the good qualities of electrical inven- 
tions and apparatus. It is very proud of its electric railways, 
and will now hear of nothing but the best for further work in 
that line. An evidence of this is given in the placing of its con- 
tract by the Sioux City & Leeds Electric Street Railway. The offi- 
cers of this road have been making a personal investigation of 
electric railway work all over the country, and were extremely 
critical in their point of view. Such being the case, the Detroit 
Electrical Works, of Detroit, Mich., may well feel pleased and 
highly complimented at capturing a contract from this road for 
six miles of overhead construction, and five 40 h. p. motor equip- 
ments with car bodies, trucks, etc., complete. It is understood 
that the apparatus is wanted as soon as possible, and the increas- 
ing facilities of the Works will enable a prompt execution of 
this and a number of other large orders recently received. 


THE “ROUND TOP” AND “SALEM BELL” TROLLEY 
LINE INSULATOR. 


WE illustrate this week two new forms of trolley line insu- 
lators, now being manufactured by the Johns-Pratt Company, of 
Hartford, of which the H. W. Johns Manufacturing Company, 
of New York, are the selling agents. Fig. 1 represents the 
„Round Top” insulator, specially designed for the most substan- 
tial work. It consists of a metal shell throughout, with project- 


— 


THE ELECTRICAL ENGINEER. 


445 


NEW YORK NOTES. 


West Troy, N. Y.—The new board of electric light com- 
missioners have held their first meeting and perfected their 
organization by the election of C. H. Fort as president, and 
Clinton Robinson, secretary. A general presentation of matters 
pertaining to the system was had, and with the assistance of 
Village President Royers, a thorough review of the present equip- 
ment and its needs was made. The commissioners will inspect 
the plant and service at once, A thorough revision of methods 
now in use has been determined upon, and will be of benefit to 
the taxpayers. It is proposed to secure sufficient additional lamps 
so as to have with those recently purchased a first-class light on 
every pole in the village, and a reserve of ten lamps for repairs 
and emergencies. 


THE WATERVLIET RAILWAY COMPANY of Albany, N. Y., are 
contemplating extensive improvements. The track from Living- 
ston avenue, Albany, to the baseball grounds is to be re- 
built as well as the track from State street to South Ferry. The 
track in West Troy is also to be relaid. Forty new cars of 20 
h. p. each have been ordered to replace the present ones of 15 
h. p., also ten new summer or open cars. The power house at 


North Albany will be abandoned, and the company will equip its 
South Pearl street station with two new 500 h. p. dynamos. 


Mr. HERBERT H. BROOKS, general manager of the American 
Circular Loom Co., of Boston, spent a few days in the city last 
week. While here Mr. Brooks completed arrangements with the 
firm of Doubleday & Mitchell whereby they will act as agents for 
„Canvas Jacket’ 


wires, flexible tubing, etc., manufactured by his 
company. 


Bounb SoUTE.— Mr. Luther Stieringer bas recently returned to 
this city from the West. He and a number of other local elec- 


$ Fics. 1 AND 2.—THE ‘‘RouND TOP” AND SALEM BELL” INSULATORS. 


ing lugs for the span wire. This outside shell is filled with moulded 
mica insulation, which surrounds the central metal nub, which 
carries a °¢ inch bolt. The edge of the skirt is turned down over 
the insulation, and the whole insulation is anchored in such a way 
that it cannot be damaged by the most severe handling, or b 
the accidental concussion of the trolley wheel, should it slip o 
the trolley wire. Fig. 2 represents the ‘‘ Salem Bell” insulator 
also used for a straight trolley line insulator. This insulator is 
very similar totheir regular line insulator, but as will be seen has 
one important improvement, in the nub or receptacle for the 
suspending bolt both top and bottom. This nub has been in- 
creased in length, and counterbored so that the screwed part 
does not take the whole of the side strain but is relieved by the 
bolt fitting snugly into the counterbore. It has been found that 
the weakest part of the bell insulators was at the point where the 
screw entered the metal nub, and experience has shown that this 
weakness is entirely overcome by this change, and altogether 
prevents any danger of the threaded screw from breaking. The 
top nub is counterbored 3% inch and the bottom one 5 inch, 
which makes the shape of the insulator a little longer than the 
old one, but not so great in diameter, the total weight being 
about 18 ounces. 


GHEGAN’S IMPROVED DUPLEX. 


IN our issue of April 6, we described a new duplex system of 
telegraphy invented by Mr. J. J. Ghegan of this city. We are 
now glad to inform our readers that full details can be obtained 
from the inventor at the oftice of Messrs. J. H. Bunnell & Co., 76 
Cortlandt street. 

The system should prove of hou pines value in cases where a 
number of way stations are operated upon a single line, as is the 
usual practice in railway work, permitting, as it does, the sending 
of two messages in the same or opposite directions at the same 
time. l 


tricians are packing their traps now for North Carolina, where as 
capitalists and sportsmen they have large interests to look after 
and get fun out of. 


J. Jones & Sons, 602 West Twenty-second street, announce 
that prospects are very bright for an enormous business. Large 
orders have been received by them recently for various goods, but 
the bright, particular star of their trade is the bell which they 
make with a dust-proof contact protector. This device literally 
speaks for itself, as, in spite of its large sales, it has not been 
pushed at all, but is sold entirely on its merits. 


FitcHBURG ENGINE Co.—The recent sales reported by the 
Fitchburg Engine Co. are three 150 h. p. tandem compound high- 
speed engines to the Hull Electric Light Co., of Hull, Mass.; one 
75 h. p. slow-speed horizontal engine to Noble & Cooley, of 
Branville, Mass. They have also just completed the installation 
of, and have started a 75 h. p. engine for Healy & Co., 5lst street 
and Broadway, and still another at the Union League Club, this 
city. 

THE STORAGE BATTERY SUPPLY Co. have removed their works 
from 158 West Twenty-seventh street to the northeast corner of 
Twenty-third street and First avenue. 


NEW ENGLAND NOTES. 


MASSACHUSETTS ELECTRICAL ENGINEERING CoMPANY, of Bos- 
ton, have sold all the machinery and material used in the manu- 
facture of fuse wire, together with the good-will of the business, 
to the Shawmut Fuse Wire Company, of 85 Water street, Boston, 
This company has been organized expressly for the purpose of 
manufacturing fuse wire and links of the highest grade and will 
have every facility for filling orders in a prompt and satisfactory 
manner. All the wire and links which they manufacture will be 
tested, as heretofore, at the laboratory of the Massachusetts Elec- 
trical Engineering Company, and a certificate of test signed by 
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y each spool of wire and lot of links sold. The 
Shawmut Fuse Wire Co. will hereafter conduct the entire business, 
and will furnish these well-known fuses at the same prices as 
heretofore for the present, and guarantee in every way the same 
thorough reliability as before. Mr. Russell Robb is manager of 
the company and has had an extensive experience in this particu- 
lar branch of business, so that customers may place their orders 
with the same confidence as before. 


Mr. LEVI COFREN, who has been for several years connected 
with the Pettingell-Andrews Company, of Boston, has recently 
been appointed general traveling agent for New England and New 
York State of the Washburn and Moen Manufacturing Company, 
in their insulated wire de ment. Mr. Cofren has made a 
specialty for some years of the insulated wire business, and is par- 
ticularly well adapted to this line of trade. He leaves the Pet- 
tingell-Andrews Company with the best of good wishes, and is 
sure to achieve success in his new and broader field, as he has the 
respect and good-will of hosts of friends in this section of the 
country. 


THE JOHNS-PRATT COMPANY, of Hartford, are busily engaged 
manufacturing the insulating line material for the Philadelphia 
Traction Company, of Phi cipais, Pa. This order comprises the 
line insulators for the span work, together with the strain insula- 
tors, centre pole bracket arm insulators, guy insulators and feed 
cable insulators. The Johns-Pratt Company are exceedingly busy 
both in the manufacture of their vulcabeston and molded mica 
specialties, and have now got their factory in first-class running 
condition, turning out both kinds of goods in large quantities. 


THe JOHN BECKER MANUFACTURING COMPANY of Fitchburg, 
Mass., encouraged by the success which has been achieved by their 
vertical millers Nos. 1, 2 and 8, have decided to manufacture still 
another size which will be called their No. 4, and which will be 
capable of comparatively heavy work. The success which has 
attended the introduction of the Becker milling machine has 
amply proven that the vertical spindle millers are now being 
recognized as superior to horizontal millers for many purposes. 


Mr. R. F. Ross has brought out a monthly paper called 
Electrical Progress and Development, as a successor to Modern 
Light and Heat. It is his intention to devote his new journal 
strictly to electrical work in New England, a decision that seems 
wise considering how active the field is and how well known in it 


them will accom 


Mr. Ross is. The paper is neat, newsy and well printed, and if 
there is any saving virtue in nerve, grit and perennial good 
nature, Mr. will ‘‘ get there in great shape. 


THE IONA MANUFACTURING COMPANY, of Boston, has recent 
been organized with Mr. Norman Marshall, president, Mr. H. P. 
Stanwood, treasurer; Mr. H. M. Nicholls, secretary; Mr. S. L. 
Whipple and Mr. John C. Holman, as directors. The capital stock 
of the company is $15,000, and it is their intention to go into the 
manufacture of general electrical supplies and specialties. The 
Redding Electric Company, of Boston, will act as sole selling 
agents. 


THE W. S. HILL ELECTRIC COMPANY, of Boston, have issued 
a revised price list of their extensive line of electric switches. 
Their motto is best quality—lowest price,” and they aim to main- 
tain the high quality of the goods for which they have already 
earned a wide reputation. 


J. H. HORNE & Sons Co. have decided to build a new ma- 
chine shop 64 feet wide by 107 feet long and have placed the con- 
tract for same with the Berlin Iron Bridge Company, of East 
Berlin, Conn. 


WESTERN NOTES. 


H. W. CALDWELL & Son, sole manufacturers of the improved 
Charter gas engines which are built for operation by gasoline, 
coal gas or natural gas, have issued a handsome catalogue of their 
engines Which gives full particulars of various methods of opera- 
tion and a great many highly valuable details regarding their 
working in general. The catalogue is handsomely illustrated 
with views of their engines showing details and contains a short 
and clear description of the various parts. These engines are rated 
in actual horse power and are of the very highest efficiency and 
best workmans ip using only the gas in exact proportions to the 
amount of work they may be doing. They are very reasonable in 
price and especially adapted for running dynamos and can be 
used without any counter-shaft, being bel direct to the ma- 
chine and giving a perfectly steady light, which is quite a re- 
markable achievement. The cost of running the improved 
Charter gas engines with gasoline at 10 cents per gallon is 
stated as being one cent per hour for each indicated horse power. 


Mr. EUGENE A. ERICH, consulting and contracting mechanical 
and electrical engineer has been appointed general Western rep- 
resentative of the Waddell-Entz Electric Company, of New York. 
He has opened a temporary office at 438 Rookery but will move 
into the Monadnock Building about May 15. 
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KOHLER BROS, the Western agents for the Eddy Electric Man- 
ufacturing Company, owing to lack of room in their present 
quarters at 341 Rookery, will remove May 1 toa handsome suite of 
offices at 1417-1418 Monadno:k Building, corner Jackson and 
Dearborn streets, Chicago. Their business in motors for the past 
year has been ary large and is continually increasing, and they 
are now equipped with facilities to carry a large stock of ma- 
chines on hand and to handle their growing business more 
expeditiously. 

THE LUNKENHEIMER Brass Mr’a. Co., of Cincinnati, O., are 
preparing for the World's Columbian Exposition a most elaborate 
display of their popular specialties in valves, sight-feed lubrica- 
tors, oil and grease cups, etc. They will also exhibit a complete 
line of brass and iron goods, besides some novelties in steam 
whistles and sight-feed lubricators. They report business exceed- 
ingly brisk, being crowded with orders for their numerous 
specialties and receiving large contracts for special work for 
United States cruisers. 


Tae ELECrRIC APPLIANCE COMPANY continue to receive the 
strongest possible testimonials from users of Paranite wire all 
over the country to the effect that it successfully stands the 
severest tests to which it has been put and is proving entirel 
satisfactory where other wires have failed. They feel very mu 
encouraged at the outlook for spring business and are rapidly 
pushing Paranite wire to the front. 


Mr. W. S. REED, consulting and contracting engineer, has 
opened an office also at 1222 Monadnock Building, where he will 
devote his attention to furnishing plans and specifications and 
supervising construction of all kinds of electrical plants, water- 
works or other engineering work. Among his latest work is 
equipping the Harvey Transit Co., of Harvey, Ill., with water- 
works, electric lights and railway plant. 


THE NEW EQUITABLE BUILDING at Des Moines is to have a 
very complete electric light installation. Contracts have just 
been placed with the Chicago office of the Pond Engineering Čo.. 
for one 25 and one 60 h. p. Armington & Sims engine, with 
foundation boxes. The Pond Company are also to deliver and 
erect these engines in Des Moines, with pipe connections and 
foundations. 


Mr. ERNEST HOFER, well known in electrical circles in the 
West, has opened an office at 1,222 Monadnock Building, Chicago, 
where he will handle a line of specialties, among them Bishop 
wires and cables, Electrix sockets, switches, etc., and Pennsyl- 
vania incandescent lamps. He will be glad to receive a call from 
his many acquaintances and customers. 


THE Western office of the Electric Construction and Supply 
Company has removed from the Phenix Building to the 
Unity Building, Chicago. Tae latter is one of the nicest office 
places in the city. 


Mr. J. 8. GUSTIN, formerly with the Electric Merchandise 
Company, of Chicago, as purchasing agent, has accepted a po- 
sition in a like capacity with the Railway Equipment Company, 
of Chicago. 


Mr. J. T. MACARTNEY, recently traveling salesman for the 
Electric Merchandise Company, has resigned his position and has 
accepted a similar one with the Railway Equipment Company. 


TAE RAILWAY EQUIPMENT COMPANY have just received an 
order for all the line equipment for the extensions to be made by 
the West End Street Railway Company, of Rockford, II. 


WASHINGTON NOTES. 


THE WASHINGTON CONSTRUCTION COMPANY, of Washington, 
D. C. (Messrs. Pardoe and Messner), have the contract for the 
lighting of the city of Lewisburg, Pa., with arc and incandescent 
lights. Mr. Pardoe is now on the ground constructing the plant. 
They expect to turn on the arc lights by the firat of June. This 
same firm is also wiring the Union Building, of Washington, D. 
C., which is to be occupied by the City Post Office until the new one 
now building by the Government is completed. It is the largest 
piece of incandescent wiring ever done in the oh of Washington. 
Out of five wires submitted, Bishop was selected. 


THE C. anDC. MOTOR did a wonderful piece of work again a 
few days ago. The Star Newspaper Building, of Washington, D. 
C., had its entire steam plant destroyed a week or so ago. They 
had on hand a 20 h. p. C. and C. motor for just such emergencies, 
The motor itself had a very narrow escape from being burned, 
beside being thoroughly drenched with water. Yet the following 
day the motor was put in service and up to this date has been 
doing an actual 24 h. p. work for five hours a day. 


Departmental items of Electric Light, Electric 
Ratlways, Electric Power, Telegraph, Telephone, 
New Hotels, New Butldings, Apparatus Wanted, 
Miscellaneous, etc., will be found in the advertising 
pages. 
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LONG-DISTANCE TELEPHONY.—I. 
BY 

Gebt 
I. 

N the introduction of any funda- 
mental invention or discovery into 
the great field of commercial elec- 
tricity it would need a bold and 
long-sighted prophet to foretell 
the developments of which that 
invention might be capable, the 
refinements and improvements in 
itself and in the accessory and 
auxiliary’ appliances with which 
anew thing soon becomes sur- 
rounded, and the complicated 
systems and methods which are 
evolved and built up as its work- 
ing is rapidly extended. The in 
candescentlamp, when it emerged, 
a practical instrument, from the 
laboratories of the various in- 

ventors who invented it, hinted nothing of the revolution 

in dynamo building that it was to bring about, nor of the 
numerous beautiful measuring instruments that it was to 


call into existence, nor of the study of the heating of con- 
ductors and best methods of distribution that it was to 


give rise to, nor of the acrimonious discussions before the 


scientific societies and in the technical journals that it 
was to provoke, nor of the thousand and one ingenious ap- 
pliances that were to be invented to add to its economy, 
safety and trustworthiness. So with the telephone. When 
Prof, Bell produced his speaking telephone 16 years ago 
who was there that thought of multiple switchboards, of 
100-wire underground cables, of huge buildings planned 
out from basement to roof to serve as telephone exchanges, 
and what wild dreamer would have dared to prophesy 
daily business talks between New York and Boston, Buf- 
falo, Pittsburgh or Cleveland ? 

Long-distance telephony has within the past few years 
been brought almost to the level of an exact science. It 
is an exact science in so far as whatever it attempts to do 
is done well and the results are assured beforehand, but it 
would be by no means wise to attempt to define the limits 
of the transmission of speech by telephone. So much has 
been done in improving the apparatus employed and in the 
construction and arrangement of lines that distances con- 
sidered impossible a few years ago have been exceeded 
without any difficulty. However, we do not wish to dis- 
cuss here what can or cannot be done by the telephone 
from the scientific point of view, but rather to describe just 
what it does commercially, and how. 

The American Telephone and Telegraph Company, 
colloquially called the Long-Distance Company, has been 
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engaged for the past five or six years in developing intere 
urban telephony. Starting with comparatively small be- 
ginnings the long-distance telephone system has reached a 


. magnitude that few people except those who are engaged 


in telephone work or who are users of the telephone have 
any idea of. This development has been attained by sound 
scientific work in every detail of instrument and line con- 
struction and by energetic business management, which have 
resulted in the building up of an industry that is one of the 
poai achievements of commercial electricity. The actual 

evelopment of telephony from both the electrical engi- 
neering and business standpoints has not been so closely 
followed by the technical press as that of the other great 
industrial applications of electricity. There are various 
reasons for this scarcity of telephonic literature, but it is 


Lona DISTANCE POLE LINE, UPPER PART OF New York CITY. 


unnecessary to discuss them here. The fact is that tele- 
phone engineering has become one of the most thoroughly 
scientific divisions of electrical work, and its application is 
exemplified in the most striking manner by an inspection 
of the vast plant of the long-distance telephone system. 
From the business and commercial point of view the sub- 
ject will be found equally interesting, because the long- 
distance telephone service offers to business men facilities 
which cannot be given by any other kind of communi- 
cation. 
IL 
Even when the success of local telephone service was 


abundantly assured, some little stime elapsed before inter- 
urban telephony was seriously, attempted. It was found 
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early in the career of the telephone that conversation could 
be maintained over lines 40 or 50 miles long, but from this 
to establishing communication between various towns a8 a 
commercial undertaking was a very long step indeed. An 
early instance of the recognition of long-distance communi- 
cation as a distinct branch of telephony occurred in 1881. 
In November of that year, Gen. C. H. Barney, general 
manager of the Inter-State Telephone Company, issued a 
circular calling attention to the advantages of a projected 
ex-territorial exchange between Boston and Providence. 
This circular described the proposed method of communi- 
cation in the following terms: 

“A limited number of parties in Providence and Boston, 
who have frequent occasion to communicate with each 
other, will he formed into an exchange, a subscription to 
which entitles any subscriber in Providence to talk with 
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any subscriber in Boston, or vice versa. A call bell, tele- 
phone and transmitter, all of the latest patterns, will be 

laced on the premises of each subscriber, and connected 
by a metallic circuit with central operating tables in Boston 
and Providence, which tables will be connected with each 
other, also on a metallic circuit. 

“Thus, any subscriber in one city can quickiy be connected 
and talking with his correspondent in the other city on a 
complete metallic circuit, ensuring a perfectly quiet line, 
free from all sorts of induction or earth currents, with no 
possibility of being disturbed by the conversation of others 
or of having your own conversation overheard by them. 
No condition of the atmosphere and no trouble short of an 
actual breakage of the line can interfere with the perfect 
working of this system. 

“Each subscriber has, practically, a private line on a 
metallic circuit; the only perfect system of telephony yet 
devised.” f 
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It will be noticed that in this letter special stress is laid, 
by italics and careful reiteration, on the importance of 
using a metallic circuit and the perfectly quiet line which 
resulted. A metallic circuit was a rara avis in those days 
and even the meaning of the term was scarcely understood. 
It is related of a young lady operator at Providence that on 
speaking over the line to Boston she expressed surprise at 
finding it so quiet in comparison with the noisy, buzzing, 
rattling grounded circuits that she was accustomed to deal 
with. On asking the reason she was told from the Boston 
end that they had the line fixed on a metallic circuit.” 
“Well, I only wish you could send me one over here!” 
was the remark she made. 

A complete metallic circuit, ensuring a perfectly quiet 
line, naturally strikes one as it did the pioneers of the 
Boston-Providence line as being the firat desideratum of 
long-distance telephony. 

But there are many other important points connected 
with the establishment of a system on a large scale and even 
the metallic circuits themselves, when congregated together 
in close proximity, were found to disagree with each other 
and to need very careful treatment to secure perfectly quiet 
lines. As to the transmitting and receiving instruments, 
operating apparatus, central office equipments and the 
various details which go to make up a complete line, 
problems without number have been developed in connection 
with each and every one of them. 

By attacking and solving these problems the long-distance 
telephone service has been brought up to its present state 
of matchless efficiency, when it provides talking wires be 
tween towns over 600 miles apart and maintains them in- 
— during storms which hopelessly disable the telegraph 
ines. 

It was not until the year 1884 that the project of establish- 
ing long-distance telephone communication in a systematic 
manner took definite shape. Previous to that time trank 
lines had been erected and successfully worked between 
towns E miles apart and some experience had been 
gained. is was not seriously considered long-distance 
work, and when the American Telephone and Telegraph 
Company was formed its plans were laid out on a much 
more ambitious scale. The first line built by the company 
was between New York and Philadelphia, a distance of 
about 100 miles. This line was completed in 1885 and more 
information about the conditions required in long-distance 
telephony was obtained from it than any amount of text- 
book or theoretical study could possibly afford. So little 
was known about the working of long telephone wires at 
that time that the results obtained from the Philadelphia 
line were a complete revelation in many ways and in bring- 
ing it to the point of successful working the study of 
scientific telephone engineering received a marked and 
lasting impetus. 

Ii. 


From the very first the Long-Distance Company has set 
itself a high standard of overhead line construction. It 
was determined at the outset that nothing should be left 
undone in this direction to ensure the best results that good 
material and first-class workmanship and supervision could 
give. Every line is built according to rigid 555 
which contain a full description of every part of the material 
to be used and explicit instructions as to the manner in 
which the work is to be done, allowance being made for 
almost every imaginable condition that may be met with in 
building a line across country. The wire, of course, is hard- 
drawn copper, the standard size being No. 12 B. S. G. (. 104 
inch diameter) having a resistance of 5.2 ohms to the mile. 
All joints in the wire are made with the well-known 
Melntyre sleeves which make a thoroughly strong joint 
mechanically and give perfect electrical contact. In build- 
ing a new line the wires are strung with great rapidity. 
Ten wires are put up at a time. The coils of wire are 
mounted on revolving drums placed in line near the first 
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ole ; the ends of the wires are attached to a bar which is 


rawn along by a team of horses, In this way over seven 
miles of wire, that is, ten wires each three-quarters of a 
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mile long, can be strung up over the cross-arms in a very 


short time. A lineman is stationed on each pole to lift 
the bar over the top of the pole as it comes along; if the 
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wires are drawing over a lower cross-arm the bar can be 
taken apart so as to pass the pole. The wires lie on the 
cross-arms, the insulator pins keeping them in place ; when 
the wires are all drawn out the linemen pr to stretch 
them up and tie them to the insulators. 


The poles are generally of live cedar or chestnut and are 
carefully selected so as to admit only the very soundest 
material. A special point has been made of using tall poles 


so as to carry the wires clear of trees and other wires; up 
to quite recently no poles less than forty feet long have been 
used on any line and in many places poles twice this length 
have been erected, sometimes for a considerable distance. 
It is a standing rule that the lowest wires of a long-distance 
telephone line shall clear all obstructions by at least six feet. 
The practice of using very tall poles, however, has lately 
been modified, as it has been found that a shorter, stiff pole 
gives better results; with a long pole the weight of the 
wires and cross-arms has so much leverage that in stormy 
weather the poles are liable to be either broken off short 
just above the butt or else torn clean out of the ground. It 
has therefore been decided to build new lines with poles 
thirty-five feet long, set six feet in the ground. The cross- 
arms are of seasoned pine, ten feet long, and are fastened 
to the poles by long-fetter drive bolts and securely braced 
by two iron braces. Each cross-arm carries ten split locust 
pins for pony glass insulators. 

In building a line the greatest possible care is taken to 
have the spans as even as possible ; the length of the span 
does not exceed 180 feet on a main line carrying fifty wires, 
and an even shorter span is made for a heavier line. On 
curves the regular span is departed from and poles are 
placed closer together, but as soon as the line is beyond the 
curve the regular spacing is returned to. No pole is placed 
immediately in front of a gate or driveway nor within ten 
feet of a pole belonging to any other line. Every detail of 
pole-setting receives careful attention. On the straight, 
poles are set at least six feet in the ground and on curves 
at least seven feet. The holes are dug large enough so that 
the butt of the pole can be dropped straight in without any 
forcing, and when the pole is in position only one shovel 
can be used to fill in, the earth being thoroughly tamped 
down with three iron tampers at every step until the hole 
is completely filled with solidly packed earth. Where the 
ground is too soft for proper tamping a grouting composed 
of one part of Portland cement to two parts of sand mixed 
with broken stone is used to make an artificial foundation. 
In medium soft soil the pole is braced up or anchored by 
means of two pine planks about eight feet long, which are 
bolted to the pole just below the surface of the ground and 
give it a firm bearing. At all curves the poles are thoroughly 
guyed or braced, head or side guys being used as the con- 
ditions demand. A special point is made of keeping the 
line as level as possible, that is, of avoiding abrupt changes 
of level in the wires themselves ; to this end the height of 
the poles is proportioned to the contour of the ground, tall 
99 0 being placed in dips and valleys and short ones on 

nolls and eminences. 


IV. 


The securing of rights of way is quite an important part 
of laying out a long-distance line. It is of course highl 
necessary to ensure that the line shall be free from all ris 
of intentional interruption, and pren care is taken to con- 
sult and secure the consent of all property-owners and 
municipalities wherever requisite. All of this is done in 
the most business-like manner, formal agreements and con- 
tracts being drawn up regarding every right of way 
secured. The Long-Distance Company also buys the right 
of trimming trees wherever the branches are likely to inter- 
fere with the lines; occasionally the trees have to be 
bought outright in order to trim them sufficiently or remove 
them entirely so as to render the lines perfectly safe. It is 
a rule that the branches of all trees near the line shall be 
trimmed so as to clear the wires by at least six feet. By 
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attending to all these details with minute care the company 
renders its lines as safe as they possibly can be made, both 
as regards intentional damage arising from disputes with 
property-owners and accidental contacts with overhanging 
trees, which would give rise to serious disturbances. 

At all points of junction between the overhead lines and 
underground or submarine cables the terminal pole is sur- 
rounded with special safeguards, which are rendered neces- 
sary on account of the pull of the wires being all in one 
direction. An extra pole is set within 30 feet of the termi- 
nal pole in order to make a short span, taking off a great 
deal of the strain from the terminal pole; this pole is head- 
guyed to the terminal pole. The terminal pole itself is side- 

yed in both directions and also either head-guyed or 

raced; in this manner it is rendered capable of bearing all 
the strain thrown on it and is made practically as solid as 
a rock. At one time it was the practice to fit double cross- 
arms on the terminal poles and to tie the wires to the insu- 
lators on both cross-arms, but this has been abandoned as 
it waa considered that the weakening of the pole through 
driving so many large bolts into it more than counteracted 
the advantage of the double cross-arms. . 

By adopting these thoroughly sound methods of pole line 
construction and building all lines on strict engineering 
principles the Long-Distance Telephone Company has built 
up a plant of overhead wires which both for sightliness and 
eficient working has no equal probably in the world, cer- 
tainly not in the United States, where overhead construc- 
tion generally is of the flimsiest and most rough-and-ready 
description. It must be borne in mind that in running 4 
large number of telephone wires for a long distance on a 
single line of poles the company embarked in absolutely 
pioneer work. Where other very long telephone lines are 
in use they consist generally of a single circuit only, or at 
most two. The difference between operating one or two 
metallic circuit telephone lines and operating 10 or 20 or 
40 on the same line of poles is very great indeed and is a 
point that generally escapes notice. Such confidence, how- 
ever, was felt by the officers of the company in the success 
of the plans they had drawn up that the first line built, 
that between New York and Philadelphia, was equipped 
with 26 wires, sufficient for 18 metallic circuits, 

This line was arranged acccording to what was then 
known or imagined about long-distance telephony. It was 
supposed that with carefully constructed metallic circuits 
perfectly quiet lines would be obtained. At that stage of 
the art this was a fair premise. It had been shown before 
that with a well-insulated metallic circuit there was no 
trouble from outside interference and such a thing as tele- 
phonic induction between different metallic circuits was not 
suspected. It is always the unexpected that happens, how- 
ever, and in this case it was found that a number of metal- 
lic circuits run in close proximity to each other could be 
quite as troublesome as a number of grounded circuits, or 
even more so. When communication was established 
between the two cities it was found that conversation 
between New York and Philadelphia could be had with 
perfect ease, but the disconcerting fact presented itself 
that talking being carried on over one circuit could be 

lainly overheard on any other of the 12! The induction 
tween wire and wire was so effective that it was quite 
practicable to carry on a conversation from one circuit to 
another. The plan of transposing the circuits in the middle 
of the line. was tried and although some slight difference 
was noticed the evil was still almost as great as at first and 
it was found quite impossible to open the line to public ser- 
vice until the problem of telephonic induction between 
metallic circuits had been satisfactorily solved and a cor- 
rective applied. 


v. 
This was done by undertaking an exhaustive series of 


practical experiments with a view to discovering the man- 
ner in which the disturbance was caused and the share of 


THE ELECTRICAL ENGINEER. 


[May 4, 1899. 

N 

it which might be attributed to the different elements of 
the circuit. Naturally, transmitters, recei vers, induction 
coils, and switching apparatus came in for thorough inves- 
tigation, but the line was the object of most searching 
attention. Almost every conceivable scheme of transposi- 
tion was tried, and the wires were twisted and crossed in 
all manner of ways so as to give every plan a complete 
experimental trial. Finally the remedy was hit upon by 
transposing the wires so as to make the relative exposure 
between the various circuits the same throughout the line, 
This is much more of a piece of work than it sounds. Of 
course under ordinary circumstances the wires of an over- 
head line preserve the same relative position throughout 
the line. But the relative exposure of one wire of a metal- 
lic circuit to the others, of course, differs, as the exposure 
is greatest between neighboring wires and least between 
the wires that are furthest separated fromeach other. It is 
obvious, then, that to give each wire of a circuit the same 
effective average exposure to every other circuit in the line 
materially complicates the work of overhead construction. 
This arrangement, however, was found necessary in order 
that the inductive disturbances set up between the differ- 
ent circuits should completely balance and neutralize each 
other. When this plan was adopted and systematically 
carried out, the cross-talk, which at first was so extremely 
plain that it „ unconquerable, was completely over- 
come and eradicated. - 

This method of transposing the circuits involves, of 
course, the preparation of a separate scheme of transposi- 
tion for every line, the design of which depends on the 
number of circuits that the line is to carry and the length 
of the line. All this has to be carefully laid out before the 
building of the line is begun, as the directions referring to 
transpositions form an indispensable part of the specifications. 
Transposition poles are determined at regular intervals 
along the line. These poles are provided with special 
double insulators devised for the purpose of facilitating the 
change in the position of the wires where transpositions are 
made. The transposition insulator consists of two insula- 
tors threaded on the same pin. The lower insulator has a 
hole through the top and the pin extends up through it ; 
the upper one is then threaded on the top of the pin, a good 
space being left between the two insulators. In order that 
the ordinary pins may be used for the double insulators, a 
threading tool has been devised for turning down the lower 
part of the pin to the required dimensions. When a circuit 
is transposed, the left-hand wire of a pair is brought to the 
upper insulator and then extended parallel with the cross- 
arm behind and around the upper right-hand insulator. 
The right-hand wire of the pair is taken to the lower in- 
sulator and then behind and around the lower left-hand 
insulator, The wires are tied to each insulator in the usual 
manner, The transposing of the wires is done in this 
manner during the construction of the line without cutting 
the wires, and the linemen have become so expert in this 
method of running wires that no difficulty is found in keep- 
ing up the standard of construction in spite of the com- 
plications introduced by transposing the wires at frequent 
intervals. When existing circuits have to be transposed 
the wires are dead ended at each of the four insulators, and 
the transpositions are made by connecting short pieces of 
insulated wire which are drawn tightly across the two 
wires to be transposed. 

The transposition poles are set at intervals of 1,300 feet, 
or four to the mile, on all lines, but only a certain number 
of the circuits are transposed at each pole. When a circuit 
is transposed the relative position of the two wires which 
compose it is reversed, and this renders it neutral to certain 
of the other circuits on the line. At another pole other cir- 
cuits are transposed and the process is kept up until 
neutrality is obtained between all the different circuits. 
The scheme of transpositions, of course, becomes more 
complicated as the number of circuits of which the line is 
made up increases, and the arrangement of the transposi- 
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tions for a long line containing a large number of circuits 
is no simple task. 


VI. 


The twenty-six-wire line to Philadelphia having been 
brought to successful operation and the feasibility of long- 
distance telephony over a line containing a large number of 
circuits completely vindicated, further extensions of the 
system were made eastward from New York, through the 

ew es pee States. The Philadelphia line was of the 
nature of a bold experiment, but so much valuable inform- 
ation was derived from it that in building the line to Prov- 
idence and Boston the company planned its operations on 
a much more ambitious scale. The experience already 
gained showed conclusively that the most important factor 
of the entire system was the line. If the electrical condi- 
tions of the line were favorable no particular difficulty 
could be apprehended in providing efficient transmitters, 
receivers and operating apparatus. To secure favorable 
electrical conditions, apart from the scientific arrangement 
of the line for neutralizing inductive disturbances already 
described, the very highest grade of construction was 
absolutely necessary. is was adopted in the beginnin 
and has been consistently adhered to throughout. The secon 
great advantage which arises from the adoption of a high 
standard of line construction is the trustworthiness of the 
service, which is one of the most salient features of the 
long-distance system. 

he maintenance of the long-distance telephone lines 
excels that of any known system of overhead electrical 
communication in the world. When the company started 
to build their main lines from New York to Boston and 
other New England towns a pole line was constructed to 
- carry eighty wires, and this number of wires continued on 
a single line of poles for a distance of fifty miles out of 
New York. Telegraph men smiled and scoffed derisively, 
declaring that it would be impossible to talk without inter- 
ferences over such a line to in with, and further, that 
it would be impossible to keep all the wires in order for a 
single day. The line worked perfectly, as the system of 
transpositions devised for it took care of all inductive dis- 
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turbances. As for the maintenance, the records show that 
on about two hundred days of the year not a single trouble 
occurs on any of the wires. It will be granted that for four 
thousand miles of wire this is a pretty good record and one 
that it would be hard to beat. One of the main lines be- 
tween New York and Boston has forty wires, and the main- 
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tenance record of this line is equally good. During the 
severe storm which prevailed through the first four days of 
March of this year the ten thousand miles of wire contained 
in this line remained absolutely intact, without developing 
a single trouble of any sort. Such practical results as these 
show conclusively the value of paying the utmost atten- 
tion to all details of line construction and maintenance. 


PATROLING THE LONG DISTANCE LINES DURING THE GREAT 
BLIZZARD, MARCH, 1888. 


It is well known that owing to the stable character of the 
long-distance lines the company is always able to give 
telephone service at times when the telegraph is hopelessly 
crippled. There have been many instances of this during 
the past few years; probably the most notable one was 
afforded by the famous blizzard of four years ago. For 
several days after that phenomenal storm the only direct 
communication with points outside of New York was had 
by means of the long-distance wires, and while telegrams be- 
tween New York and Boston had to be sent via Ireland 
through the Atlantic cables, conversation by telephone was 


` carried on between the two places with the same ease and 


regularity as during ordinary times. On many occasions 
since then the long. distance telephone wires have stood the 
business community, the newspapers and the railways in 
good stead, as the storms which play havoc with the tele- 
graph lines seldom succeed in doing any serious damage to 
the stout poles and tautly drawn copper wires of the long- 
distance telephone system. 


VII. 


After having extended the system through Connecticut, 
Rhode Island and Massachusetts, providing several inde- 
pendent routes between New York and Boston, lines were 
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built up into Vermont, New Hampshire and Maine. Next 
a main line was built up through New York State through 
Albany, Troy and Syracuse to Buffalo. Other lines were 
extended through the central part of the State and through 
Pennsylvania and New Jersey, joining all the principal 
manufacturing towns in the general system of communica- 
tion. Southwest, lines were built to Baltimore and W ash- 
ington, and finally operations were pushed directly westward 
through Pennsylvania and over the Alleghenies to Pitts- 
burgh and Cleveland. Up to quite recently the line be- 
tween New York and Buffalo was the longest telephone 
line used for regular commercial service in the world, the 
length of the circuit being about 450 miles. Direct com- 
munication is now often called for between Boston and 
Pittsburgh via New York, the circuit measuring over 600 
miles and containing several miles of underground and 
submarine cable. The transmission between Boston and 
Pittsburgh is perfectly good, in spite of the great length 
of the circuit. By way of showing that the long-distance 
telephone system is capable of eyen greater feats than this, 
communication was recently had between Newark and 
Boston over a circuit upwards of a thousand miles long. 
This circuit was made up by connecting ns Ned wires 
going through Philadelphia, Pittsburgh, Erie, Buffalo and 

lbany ; the experiment was thoroughly successful, as con- 
versation was maintained over this extremely long line 
without any difficulty whatever. In view of such results 
as these it may reasonably be expected that by the opening 
of the World’s Columbian Exposition Chicago and New 
York will be in direct telephonic communication. 


VIII. 


Although overhead wires of course make the most favor- 
able line for telephonic transmission, owing to their low 
inductive capacity and comparatively low resistance in 
carrying a line across country and through cities, certain 
lengths of submarine and underground cable necessarily 
have to be included in the line. Wherever it is possible 
to do so, underground work is avoided, as a very short 
length of underground cable suffices to cut down the trans- 
mission to a great extent. This can readily be understood 
when a comparison is made between a line having a resist- 
ance of 5.25 ohms and a capacity of .015 microfarad to the 
mile and one having a resistance of 44 ohms and a capacity 
of .08 microfarad to the mile. Telephone cables have 
been greatly improved oe the past few years and the 
inductive capacity has been lowered to a point that would 
have been considered impossible when the wires were first 
put underground. Three years ago the average capacity 
of the wires was .18 microfarad per mile; to-day under- 
ground cables are made containing one hundred wires in a 
pipe 1.875 inch in diameter with an eal de capacity of 
only .075 miorofarad per mile. With all the improve- 
ments that can be made, however, underground .cables 
must always constitute a serious obstacle to long-distance 
telephony. The only places where these cables must be 
used are the large cities, such as New York, Boston, Phila- 
delphia and so on. The junction between the overhead 
lines and the underground cables is made generally on a 
pole, the cables being led up the pole and headed up in a 
tower consisting of a railed platform for the men to work 
on and a weatherproof box for the protection of the cable 
heads and lightning arrsters. Insulated bridle wires are 
jointed to the overhead wires and cleated in regular order 
along the cross-arms to the pole which they follow down 
into the cable box where they are connected to the lightning 
arresters. The arresters are so arranged that the fuses can 
be removed for testing the line in either direction when 
tracing out troubles. 

Submarine cables are even more objectionable than 
underground wires, because the waterproof insulation used 
for protecting the conductors has a much higher inductive 
capacity than the paper or cotton insulation used in under. 
ground cables. The capacity of a single mile of submarine 
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conductor is about equivalent to that of twenty miles of 
overhead wire. Submarine orossings occur pretty fre- 
quently in the long-distance system, but fortunately the 
cables are seldom more than a few hundred feet long; the 
longest crossing is that of the Hudson River at New York 
City, where the cables are almost exactly a mile long. The 
plan of twisting the conductors in pairs to prevent in- 
ductive interference between the different circuits which 
has been so successful in underground cables, cannot be 
followed in the manufacture of submarine cables with 
rubber-insulated conductors on account of mechanical 
difficulties, but a special form of cable has been designed 
by the engineer of the Long-Distance Company in which 
the conductors are laid up in groups and the groups after- 
wards stranded together; this makes a convenient and 
compact arrangement of submarine conductors. The 
cables are led into small cable houses on each side of the 
river in which they are connected up to lightning arresters 
of improved design. The overhead lines terminate on a 
terminal pole just outside the cable house, and insulated 
bridle wires are jointed to the line wires and run down into 
the cable house and there connected to the line side of the 
lightning arresters. Periodical tests for insulation and 
opper resistance and inductive capacity are made on all 
cables belonging to the Long-Distance Company by 
members of the engineer’s staff. 

A style of cable which is peculiar to the American Tele- 
phone and Telegraph Company is that called “emergency 
cable.” This is made up of fourteen waterproof insulated 
conductors twisted in pairs and laid up round a core of 
steel wires stranded together. The cable is served with 
an outer protection of tape impregnated with 5 
This emergency cable is very strong and can be laid in 
almost any position, over housetops or strung upon the 
stumps of broken poles, or along the ties of a railway. 
Thirty miles of it are kept always in stock by the company 
for prompt temporary repairs of any line that may be 
interrupted by a fire or a storm of extraordinary violence. 
The cable is stored on reels which hold 1,500 feet each ; 
these reels are designed to be taken in a combination 
baggage car so that they may be quickly sent to the scene of 
action, and a certain number of them are kept in readiness 
at various points in the system. 


LEAD-COVERED CONDUCTORS. 


Tue substitution of lead instead of zinc for coating or 
galvanizing conductors is advocated in an article in L’ Elec- 
tricten. Zinc has certain disad vantages—tendency to form 
an alloy, high melting temperature and tendency to flake. 
Lead seems to be preferable for certain reasons, and its 
application is similar to that of zinc. The objects are 
cleaned electrically, and immersed in an aqueous solution 
5 10 per cent, of hydrochloric acid and 1 per cent. 
of hydrofluoric acid, heated to 50° C. in a vessel coated 
with lead. They are connected to one pole of a dynamo 
as anode, the lead coating constituting the other pole. 
After this preparation they are dipped into limewater of 
the same temperature, and then into an alloy of equal parts 
of zinc and tin in hydrochloric acid, which 3 favors 
the adherence of the melted lead into which they are then 
dipped. The process is economical and is not confined in 
its advantage to iron or steel articles, but may be used for 
chemical and electrolytic vessels. The iron or steel wires 
serving as protection in armored cables, it is suggested, 
might be advantageously treated by this method in prefer- 
ence to the ordinary galvanizing process. 


„MUST HAVE IT.“ 


THE superintendent of the Haverstraw Electric Light Co. writes 
us: “I can hardly do without THE ELECTRICAL ENGINEER. I 
have taken it for three years and have received from its pages 
much help and edification.” 
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THEORETICAL ELEMENTS OF ELECTRO-DYNAMIC 
MACHINERY-—III.} 


A. F. Kl. 


POTENTIAL DISTRIBUTIONS. 


THE case in which the magnetic equipotential surfaces 
are parallel, equidistant planes is of considerable importance, 
on account of its geometrical simplicity and also of its 
practical applications. The gradient being everywhere 
equal and in the same direction, B is everywhere equal in 
intensity and normal to these planes within the limits of 
the distribution. This condition is termed a uniform field, 
and must necessarily be confined to limited portions of any 
magnetic circuit, when it is considered that all flux lines 
are closed curves, and cannot follow straight lines for even 
one-half of their total circuital lengtb. On the other hand, 
even the most irregular and sharply curved fields can be 
divided into so great a number of small elements that each 
may be considered separately as a uniform field. The 
earth’s magnetic field represented over the surface of a 
small model globe would appear to be far from uniform, 
but on the actual scale uniformity appears to exist, and B 
is constant (at any one moment, beyond the range of iron or 
iron ore) within several hundred feet of any locality so far 
as the most sensitive instruments can discern. 

A uniform helix of wire was named by Ampere a solenoid. 
ite pte lige the term only applies to’a series of equal 
and parallel conducting rings arranged in close successive 
order round a common axis, but the difference between a 
closely wound spiral and the hypothetical arrangement is 
usually negligible in action. The field within an infinitely 
long solenoid carrying a current is uniform, the equipo- 
tential surfaces being planes normal to the aris, and di- 
viding the interior of the solenoid into equal compartments. 

If c be the c. d. s. current circulating in the solenoid, and 
n the number of turns per centimetre of length, nc will be 
the current turns per unit of length, and the distance 
between the successive integral equipotential planes will 
be 1/4 m ne oms. The gradient being one erg in this 
distance, its representative, the flux, will be 1 + 1/4 æ nc, or 
4 «nc units of flux per square centimetre, and if the cross 
sectional area of the solenoid be a square centimetres, the 
total flux within it will be 4 x nca. 

hile theoretical uniformity of field would only be at- 
tainable within an infinite solenoid, a very close approxi- 


Fia. 4. 


mation to uniformity is secured from solenoids of con- 
venient practical dimensions if their length is great 
compared with their diameter. The flux becomes diver- 
gent in such cases towards the extremities, and as the 
length of the helix is reduced, the limits of practical uni- 
formity are retracted and narrowed to the centre of the 
coil. The flux emerging from tbe extremities completes 
the external circuit by indefinitely extending contours. 


1. Copyrighted 1882 by A. E. Kennelly. 
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Fig. 4 represents a plane section through the axis of a 
solenoid a o B, and the ovals are the traces of a few of the 
equipotential surfaces that govern the external flux. If 
these could be rotated about the axis a o B a dumb-bell- 
shaped system of equipotential envelopes would be formed. 
The length a B being taken as 100 oms., and the c. G. 8. 
current turns 100 per centimetre, the successive integral 
surfaces would be represented to scale from 5 ergs positive 
to 5 ergs negative, the central plane 1 o c, normal to 
the axis, being that of zero potential. The sectional area 


of the solenoid is also assumed to be one square oentimetre 
for convenience. The flux is always at right angles to 
these surfaces on its passage down grade from B to A as 
indicated by a single dotted line ac B taken as one path at 
random out of the infinite number possible. Within the 
solenoid, the surfaces are very nearly planes, and the field 
very nearly uniform from the centre o to within ten 
diameters of the ends, 

Another form of conducting surface which produces a 
uniform field within the entire space it envelops is Max- 
well’s ellipsoid. If an ellipsoid be divided into slices by 
equidistant planes normal to one of the axes, and the 
surface between each consecutive pair be uniformly wound 
with the same number of turns of conductor, so that the 
current turns round each slice are equal, the field within 
the ellipsoid will be uniform. The proposition applies to 
a sphere as a particular case. Fig. 5 represents a plane 
section through the centre of such a sphere and gives the 
traces of a few equipotential curves. The diagram if re- 
volved about the axis 4 o B would generate a system of 
equipotential surfaces forming planes within the hollow 
sphere, and spheroidal envelopes external to it. If the 
diameter of the sphere be 20 cms. and the surface be 
wrapped with ten turns of wire per centimetre of axis, 
making 200 turns in all, a current of 0.002387 c. G. s. will 
establish to scale the surfaces represented; and generally, 
if ne be the current turns per axial centimetre, the poten- 
tial of any plane through the sphere parallel to the wind- 
ings, distant x centimetres from the centre, will be 


= nex, a value independent of the diameter of the sphere. 


The gradient will then be ＋ ne ergs per om. and this will 


be the value of B everywhere within the sphere. 

This case of the uniformly wound ellipsoid seems to be 
the only one yet known that will produce throughout the 
interior of a conducting surface having any assigned finite 
magnitude a perfectly uniform field. The geometrical 
difficulties in the way of its accurate practical construction 
appear to have excluded its application from the purposes of 
measurement, 

It is curious to observe that while in Fig. 4 there is an 
absolute discontinuity at the surface of the solenoid between 
the internal and external potential surfaces except at the 
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centre o where the zero planes coincide without and within, 
in Fig. 5, at the surface of the sphere there is a discontin- 
uity of direction only, and a continuity of numerical value. 
The surface continues with a sudden change in shape. 
We have defined the potential as that quantitative 
property of a point in space, whose gradient is the vector 
flux intensity. There is, however, another and usefal point 
of view from which the conception of potential can be re- 
garded, and which has in reality prior claims to considera- 
tion so far as regards the historical development of the 
subject. The definition which follows can, however, be 
readily proved to be involved by, and equivalent to, the 
preceding. 

The magnetic potential at any point, due to any mag- 
netic body or system, is the work which would have to be 
mechanically performed solely against magnetic forces, in 
conveying a free unit north pole from an infinite distance 
up to that point, assuming that no other magnetic forces 
are active on the pole during the journey except those ex- 
erted by the body or system considered. 

In other words, the potential of a magnetic element or 
system at a point is the potential energy between that 
system or element and a free unit north or positive pole 
there deposited ; for, if left free to move in obedience to 
magnetic forces, the pole would commence to retreat and 
develop kinetic energy that would find its complete value 
in a culminating velocity only after having receded to an 
infinite distance. That final kinetic energy would be the 
potential of the starting point. That is on the supposition 
that the potential of the point was positive. If, on the 
contrary, the potential had been negative, the ＋ pole 
would not have retreated, but would have absorbed work, 
i. e., developed negative energy during the passage; it 
would have been attracted by the body exercising potential 
influence and not repelled. 

As a consequence of this relation, it is evident that if we 
move our ideal free north unit pole from a point whose 
potential is, say, 50 ergs -++-, to one whose potential is ++ 
75 ergs, we shall have to expend 25 ergs of energy in the 
process. The energy will be stored in the system poten- 
tially, and will be liberated on a return journey. The 
amount of energy is independent of the path selected 
between the points, provided that it is not linked with any 
current or magnet, or in other words that the path could 
be drawn tight into a straight line without cutting through 
any current or magnet. For if a rectilinear path expended 
25 ergs, while another course diverged to execute one 
complete turn, in addition, round some current of c C. G. 8. 
units, the work done in this passage would be 25 4. 4 7 c ergs, 
the sign depending on the direction of circuitation and of 
this current. 


Also it is evident that no work would be expended mag- 


netically on, or by, a pole constrained to move exactly over 
an equipotential surface. Whatever energy might be ex- 
changed between the pole and its environment under those 
conditions would be altogether independent of the mag- 
netic system, and would take place equally if that system 
had been suppressed. On this account a pole does no 
magnetic work in directly approaching or leaving an 
infinite rectilinear current alone in space, and a long straight 
current conveying wire does not attract a magnet, for we 
have seen that the motion would be confined to some equi- 
potential plane. But work would commence to be done, 
and energy commence to enter or leave the magnet so soon 
as the latter departed from the straight line of approach, 
and moved round tbe wire. 


MR. FREDERIC NICHOLLS, who is so largely identified with 
electrical interests in Toronto, has been elected to the presidency 
of the Athenzeum Club of Toronto, a social and athletic organiza- 
tion of high order. The club has built itself a new house, which 
opened with great eclat on April 4. 
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RECENT IMPROVEMENTS IN QUADRUPLEX 
TELEGRAPHY. 


BY 


WILLIAM FINN. 


Numerous attempts have been made in the past to in- 
crease the efficiency of quadruplex circuits by the intro- 
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Fic. 1.—FREIR SELF-POLARIZING RELAY. 
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duction of certain devices having for their principal object 
the neutralization of the ‘‘kicks” produced upon the 
neutral relay by the reversals of the distant battery. Many 
of these devices have been more or less successful in opera- 
tion, though none can be said to have proved entirely 
acceptable under all conditions of working. 

A relay has been recently invented by Mr. Samuel P. 
Freir of the Western Union Telegraph Co., in this city, 
which entirely obviates the necessity for any of those 
adjuncts, which have heretofore formed so conspicuous a 
feature of every long quadruplex circuit. The apparatus 
is called a self-polarizing relay, and consists essentially of 
three coils, Figs. 1, 2 and 3, one of which, s, is in connec- 
tion with and magnetizes a soft iron armature s“, whose 
induced polarity alternates with every change in the 
direction of the received current. The other two coils N 
and s', respectively, attract and repel the armature, which 
merely responds to the increase of the distant battery, 
by moving in a certain direction only, regardless of the 
changes in the direction of the current. This will be 
apparent by referring to Fig. 1, which shows the winding 
of the coils to be such that the nature of the magnetism 
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Fics. 2 AND 3.—FREIR SELF-POLARIZING RELAY. 


induced in the repelling coil on the left, together with that 
induced in the centre, or armature coil, is alike, but opposite 
in polarity to that created in the right-hand or attracting 
coil. 
The success of the apparatus depends apparently upon 
its small “time constant’; or, in other words, upon the 
property it possesses of becoming actively energized by 
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the exciting currents when they acquire a strength less in 
amount than that which they ultimately attain. It has no 
iron yoke like other relays, and the mass of its cores is 
otherwise diminished ; so that the iron receives, and parts, 
with its magnetism very readily. The magnetism devel- 
oped is comparatively feeble, though of sufficient intensity 
to affect the light moving parts of the instrument, without 
generating those strong counter E. M. F.’s in the coils, 
which in other relays retard the growth and decay of the 
incoming ourrents. The “interval of no current,” which 
has been more or less regarded as the bugbear of the 
quadruplex system, is almost imperceptible in this relay; 
which strengthens the belief that the said interval has not 
in reality played so detrimental a part in the operation of 
quadruplex circuits as has been gan y supposed. It 
would appear, on the contrary, that the high self-inductive 
property of the neutral relay has been the main cause of 
its inefficiency. 

In a relay of considerable inductance, the magnetism 
developed at the very commencement of a current is of 
comparatively small value, owing to the retarding effects 
of the counter k. M. F.’8 previously mentioned. Some time 
must, therefore, elapse after the current has been started, 
before the magnetization excited gains sufficient strength 
to attract the armature against the strong antagonistic force 
of its spring; and just as soon as the magnetism falls below 
that same value, the spring will tend to pull the armature 
away from the cores again. The period during which the 
armature will remain attracted by a current will evidently 


STRENGTH OF MAGNETISM 


Fia@s. 4 AND 5. 


be augmented should the relay become responsive, when 
the magnetic intensity acquires a comparatively low figure. 
The interval of no current will then be so small compared 
with the length of time the current will remain effective, 
as to be hardly noticeable on the relay. 


This appears to be the secret of the success of Mr.“ 


Freir’s relay, the superiority of which over that of other 
relays will be better appreciated from a study of Figs. 4 
and 5. The horizontal lines are divided into equal 
divisions of time, and the continuous vertical lines into equal 
increments of magnetism, The curved lines represent the 
gradual rise and fall of “a A due to the correspond- 
ing variations in strength of the exciting currents; while 
the dotted vertical lines indicate the relative degree of 
magnetic intensity at which each relay becomes active. 
The armature of the neutral relay in Fig. 4, for instance, 
is supposed to become attracted when the magnetism 
reaches & strength of 10, whereas the Freir relay, Fig. 5, 
becomes actuated at a magnetic strength of about 4, 
The distances between 4 and B, and c and p, respectively, 
represent the length of time each relay remains inoperative 
during a complete reversal of the current, the interval d of 
no current being the same in both cases. 

It is quite certain that much advantage is to be gained, 
by reducing, as far as practicable, the electromagnetic 
inertia of the receiving apparatus on long quadruplex lines 
of high inductive capacity. The writer has experimented 
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in this direction with some measure of success on the com- 
mon neutral relay, by magnetically insulating its iron 
yoke a, and making it adjustable with regard to the cores, 
as shown in Fig. 6. This arrangement admits of the arm- 
ature B being placed (permanently or otherwise) in close 
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Fig. 6.—FINN NEUTRAL RELAY, 


proximity to the cores, without the least tendency on its 
part to stick.“ The number of magnetio lines that may 
be forced across the air spaces, and through the armature, 
can be regulated to suit the varying conditions of the line, 
by simply moving the yoke a further from the cores in fine 
weather when the current is strong, or by bringing it up 
when the weather is bad and the current weak. The self- 
induction of a relay constructed on this principle is com- 
paratively low, its cores charge and discharge rapidly, and, 
since there is little or no remanent magnetism after the 
cessation of the current, the received signals come clear 
and distinct. The number of convolutions on such a relay 
should be greater than in the ordinary case, in order to 
exalt the magnetic effects, which, owing to the high reluc- 
tance of the magnetic circuit, are greatly diminished, 
especially in wet weather. 

he Freir relay has, however, proved highly satisfactory 
under nearly all conditions of working, and is rapidly sup- 
planting the older form of relays throughout the Western 
Union service. 

It is not to be inferred, however, that the final stage in 
the development of the quadruplex system has yet been 
reached, and devices for remedying certain other defects, 
both great and small, which still exist, are continually 
turning up. 

One of the latest and most successful of these is an 
invention by Mr. O. K. Newton, of the Western Union, for 
suppressing “ sparking ” at the points of the pole changer, 
and which, incidentally, also diminishes the interval of no 
current, This is accomplished by interposing a resistance 
of about 1,500 ohms in the circuit for a brief period imme- 
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Fia. 7.— THE NEWTON NON-SPARKING POLE-CHANGER. 


diately after direct contact with the battery has been 
broken, The extra current of self-induction, instead of 
darting across the air space between the points P P of the 
relay is diverted through this resistance, ag will be seen by 
referring to Fig. 7. 
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THE ELECTRICAL ENGINEER has removed its 
offices to the fine new Matil and Express building, 
Broadway and Fulton Street. 

The address is 203 Broadway. 


MUNICIPAL LIGHTING PLANTS IN OHIO. 


HERE has been a general supposition that New Eng- 
land was the region in which the idea of municipal 
electric light plants had made the most headway, but it 
would appear that Ohio has the craze about as badly 
as any other part of the Union. Not only have efforts 
recently been made to establish municipal plants in 
Cleveland and Cincinnati, but at the present time ten 
towns have been authorized by the Legislature to sub- 
mit the question to popular vote. Berea, with 2,500 
inhabitants, wants to issue $18,000 of bonds; Medina, 
the same; Niles, with 4,300 people, is spending 
$15,000 on electric lights and waterworks ; Mt. Gilead, 
with 1,400 people, is to spend $20,000 in electric lights and 
roads. Napeleon, population 2,800, is to vote on $60,000 
for electric lights and waterworks ; Chicago Junction, 1,300 
population, wishes to spend 825, 000 on a village plant; 
Wapakoneta, with 3,600, votes on spending $20,000 : West 
Liberty, with a bare 1,000 people, is to vote on $15,000 of 
bonds; Germantown, with less than 1,500, is to appropriate 
$10,000; and West Milton, with a mere trainload of people— 
850—is to raise $25,000 by bonds for a town hall and 
electric lights. 

One can have no fault to find with the desire for, and 
high estimation of, the electric light thus evinced ; but it 
remains a matter for regret that so many communities should 
be ready to burden themselves with heavy debt and taxation 
to secure doubtful returns, 
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LIGHTING WITH HIGH FREQUENCIES. 


HE cable dispatch which appeared in our columns 
several weeks ago gave the first details in this 
country of the experiments in the lecture delivered by Mr. 
Tesla in London. Though necessarily brief in outline, it, 
nevertheless, gave sufficient indication of the fact that the 
lecturer had already made a decided step beyond the re- 
sults brought by him before the American Institute of 
Electrical Engineers nearly a year ago. With the full 
text of Mr. Tesla’s London lecture before us, as issued by 
the London Institution of Electrical Engineers, the opinion 
expressed at that time is more than confirmed, as we have 
a remarkable exemplification, in all directions, of the 
various lines of work undertaken by Mr. Tesla. He has, 
however, dwelt more particularly on one or two points 
which are pertinent at this time, in view of the fact that 
recent experimenters, among them Siemens, have attempted 
to show that the resulta obtained by Mr. Tesla could also 
be achieved at much lower frequencies than he employs. 
On this point Mr. Tesla placed himself on record by ad- 
mitting that some of his experiments may be performed at 
low frequencies, but he held that very high frequencies are 
desirable, not only on account of the many and enhanced 
effects secured by their employment, but because by their 
means it is convenient, in turn, to obtain the necessary 
high potentials required for this work. He also points out 
that with lower frequencies the coils required are very mach 
larger than would otherwise be necessary, so that on the 
score of commercial economy alone, if on no other, high fre- 
quencies are desirable. 

Mr. Tesla also described a variety of apparatus for 
obtaining rapid disruptive discharges, in which he in- 
cluded the use of both an air blast and an electromagnetic 
blast to blow out the arc formed between the knobs. In 
these experiments with a peculiar discharger consisting 
of multiple gaps, Mr. Tesla touches very closely on the 
recent work of Mr. Alexander J. Wurts, and throws light 
on the results obtained by the latter gentleman. Thus 
Mr. Tesla shows that the dielectric strength of a given 
total width of air space is greater when a great many 
small air gaps are used than with a single one ; and that the 
working with a smaller length of air gap results in a 
smaller loss and less deterioration of the metal of the 
knobs. Again, by the splitting of the arc into smaller ones, 
the polished surfaces last much longer. Mr. Tesla also 
shows that the sparking distance is much diminished as 
the frequency is increased. 

Another important argument in favor of the employ- 
ment of high frequencies is brought out by Mr. Tesla in 
experiments which prove to him that in the search for 
novel methods of producing light by an agitation of the 
atoms or molecules of the gas we need not limit our re- 
searches to the vacuum. He looks forward quite seriously 
to the possibility of obtaining the light effects without 
the use of any vessel whatever, with air at ordinary pres- 
sure. Thus Mr. Tesla, with his experimental coil, has been 
able to produce a strongly luminous sheet, covering an 
area of more than one square meter between wires placed 
in the ordinary atmosphere. Oil insulation has also, of 
necessity, forced itself upon the attention and claimed the 


study of Mr, Tesla, who advocates its use; and he believes 
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that our future distributions of electrical energy and high 
tension currents will be effected by the aid of liquid in- 
sulation. 

In his Columbia College lecture Mr. Tesla exhibited a 
variety of forms of lamps operated by means of one and 
two wires, as well as without wires, and his later researches 
have led him to a still greater variety in this respect. His 
latest efforts seem to be in the direction of concentrating 
as much energy as possible upon a refractory body of small 
size, and heating this together with the surrounding 
atmosphere to the highest possible incandescence. Of all 
the bodies experimented with, the “ carborundum ” of Mr. 
E. G. Acheson seemed to give the best results. With 
buttons of this material, the blackening of the globe is 
very slight, which suggests to Mr. Tesla its employment as 
a coating for the filaments of ordinary incandescent lamps. 
This material, however, does not phosphoresce, and thus 
follows the general law that conductors cannot phosphor- 
esce. This leads Mr. Tesla to inquire what there is in such 
a body as a metal, for instance, that deprives it of the 
quality of phosphorescence. He reasons that it is quite 
possible that at some extremely high frequency, when 
behaving practically as a non-conductor, metal or any other 
conductor might exhibit the quality of phosphorescence, 
even though it be entirely incapable of phosphorescing 
under the impact of a low frequency discharge. Mr. Tesla 
points out in this connection that the high incandescence 
of the electrode is not the only result to be striven for. 
The more important factor is the high incandescence of the 
gas surrounding the button, by which means a far greater 
economy is obtained, and owing also to the fact that with 
a surrounding atmosphere the button is comparatively re- 
lieved. To obtain these effects Mr. Tesla finds it prefer- 
able at high frequency to employ only one electrode and 
one connecting wire. He also affirms his conviction that 
the illuminating device of the near future will not require 
for its operation more than one lead, and at any rate will 
have no leading-in wire, since the energy required can be 
transmitted through the glass. 

On the question of personal safety in the operation of 
such appliances Mr. Tesla considers that there are two ways 
of rendering an electric appliance safe. One is to use low 
potentials, the other is to determine the dimensions of the 
apparatus, so that it is safe, no matter how high the poten- 
tial is used. Still another reason why high frequencies are 
desirable is to be found in the fact that, the higher the fre- 
quency the slower would be the exchange of the air in the 
vicinity of the incandescent electrode, and hence the less 
the loss of energy. Mr. Tesla believes, indeed, that a fre- 
quency may be reached at which there would be no exchanges 
whatever of the molecules around the terminal. It would, 
in fact, be a rigid flame, and Mr. Tesla believes that con- 
trary to what might be supposed, these effects may be 
obtained with comparatively low frequency. He was even 
able to obtain some results of this nature with frequencies 
as low as ten thousand per second. 

To dwell upon the many points elaborated by Mr. Tesla 
would lead us far beyond the limits of our space, but the 
descriptions by Mr. Tesla, the reasons which led him to 
the construction of his various types of apparatus, the 
application of his deductions to the explanation of many, 
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electric and magnetic phenomena in nature, all furnish an 
instructive and fascinating continuation of a work, the 
first chapter of which was brought out at Columbia Col- 
lege last year. 


THE EDISON INCANDESCENT LAMP LITIGATION. 


More than twelve years after the issue of Edison’s 
fundamental patent, and seven years almost to a day, after 
the commencement of legal proceedings by the Edison 
Electric Light Company against the United States Electric 
Lighting Company, the beginning of the end in the long- 
protracted incandescent lamp litigation has been reached. 
The case having been decided in the Circuit Court in favor 
of the Edison Company, the United States Company carried 
the case to the Circuit Court of Appeals, which tribunal 
now has final jurisdiction in all patent cases,and on Wednes- 
day of this week, after eight days of argument by the 
ablest counsel of the land, the case goes to Justices La- 
combe and Shipman for final decision. Summed up in 
brief, the contention of the complainant is, that to Edison 
the world is indebted for the art of incandescent electric 
lighting, and that the most essential instrumentality of the 
art, the high-resistance carbon lamp, is covered by the 
patent sued upon. The contention of the complainant, on 
the contrary, is that whatever Edison may have invented, 
the particular patent sued on neither describes nor covers 
the invention in controversy, and moreover, that the com- 
plainant, having delayed for many years to commence suit, 
during which time the defendant had invested large 
amounts of money in the business, should at least be 
required by the court to permit the defendant to continue 
the manufacture of lamps upon the payment of a reasonable 
royalty. We regret that the pressure upon our columns 
precludes the possibility of presenting more than the briefest 
outline of the arguments which have been presented by the 
able counsel on both sides. 


THE TELEPHONE PATENTS. 


Ir is now some months since the issue of the Berliner 
microphone patent gave rise to a great amount of news- 
paper discussion, of a character which, to say the least, 
was much more vehement than enlightening. A contrib- 
utor to Tue ELROTRIOAL. ENGINEER, in commenting upon 
the matter at the time, took occasion to express a convic- 
tion that, as he aptly phrased it, the much-sought-for 
Ethiopian was concealed in an entirely different part of 
the wood-pile from that which was just then being so 
industriously overhaaled, and to venture a prophecy that 
the controlling patent would ultimately turn out to be that 
of Edison. The expected issue on May 3, of a patent to 
Edison upon an application originally filed so long ago as 
July 20, 1877, shows that our contributor was right in 
his conjecture. Whether the proceedings which have kept 
this application pending in the Patent Office for fifteen 
years, have been conducted throughout in absolute good 
faith, is a question which, in the absence of definite in- 
formation it would be premature to discuss, although 
there is already plenty of discussion on the subject. 
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ELECTRIC RAILWAY POLE LINE CONSTRUCTION. 


BY 


W. F. D. Crane, M. E. 


Part I.—Iron PoLes. 


A NOTEWORTHY feature in the building of electric street 
railways in cities at the present time is the tendenoy 
to construction of the most substantial and permanent 
character. Iron has almost universally superseded wooden 
poles ; and the “extra strong” and more expensive pole is 
rapidly superseding poles of less strength and suitability. 
The reasons are apparent. A weak pole strained up to, or 
beyond its elastic limit, has no margin of strength to with- 
stand accidents incidental to overhead construction. On 
the other hand a broken span wire is less expensive than a 
bent or broken pole. 

In view of these facts and the growing demand for the 
heavier poles there is reason to believe that poles which 
shall be standards of use for streets of ordinary widths will 
be of “extra heavy ” pipe and of the following dimension: 


5 in., 4 in., 3 in. pipe 27 to 28 ft. long for streets from 
80 to 40 ft. between curbs. 

6 in., 5 in., 4 in. pipe 27 to 28 ft. long for streets from 
40 to 60 ft. between curbs. 

7 in., 6 in., 5in. pipe 28 to 80 ft. long for ordinary 
pull-off poles. 

8 in., 7 in., 6 in. pipe 28 to 30 ft. long for extraordinary 
strains. 


There is a difference in the amount of tension put upon 
the span-wire. Some engineers prefer a comparatively 
weak pole with span-wire at low tension and deep sag ; 
thus saving something in first cost but losing in sightliness 
of the line. Better practice, however, dictates a tightly 
strung span-wire with not more than nine to twelve inches 
sag and the use of strong, stiff poles strained within three 
to six inches of the elastic limit and abundantly able to 
meet accidental strains incidental to the carrying of guard, 
span and feeder wires. 

Side poles are usually buried six feet in the ground and 
set in concrete or ballast from four to six or more inches 
thick around the butt. Pull-off and strain poles are usually 
buried from six to seven feet, depending upon the char- 
acter of the soil, and reinforced by substantial concreting, 
ballasting or the judicious use of large stones. A suitable 
concrete is made from one part cement and three parts 
sharp sand, thoroughly mixed with stones not larger than 
goose-eggs. The rake away from the street, to be given 
iron poles will depend upon the character of the soil, width 
of street, weight of trolley line and fixtures, and the 
margin allowed for the elastic limit, and will vary from six 
to twelve inches according to the conditions. 

Centre poles on straight streets, not being subject to 
severe side strains, may be advantageously made of lighter 
pipe, 5 in., 4 in., 3 in., and 6 in., 5 in., 4 in., standard weight, 
from 26 to 37 ft. long being common sizes, buried five feet 
or more in the ground. When the line follows the windings 
of streets and the poles are subject to side strains, heavier 
poles become necessary ; a 6 in., 5 in., 4 in. extra strong 
pipe pole guyed at head and arms, diamond-guyed at inter- 
vals, answering most purposes. Centre poles when situ- 
ated in the open street, should invariably be provided with 
wheel guards. 

Bracket-arm poles, depending upon the length of pipe 
arm and weight of trolley wire, are made of extra strong 
pipe, 5 in., 4 in., 3 in., or of standard weight pipe, 6 in., 
5 In., 4 in., 27 to 28 feet long, buried from five to six feet 
in the ground, as soil or setting may require. Bracket-arm 
poles under side strains should be made of 6 in., 5 in., 4 in., 
extra strong pipe, and guyed at intervals, as in the case of 
centre poles under similar conditions. 

Poles should align truly, and have, apparently, the same 
rake. Cast iron bases should be provided to conceal the 
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marring of flagstones or sidewalks which might otherwise 
be difficut to repair. ° 

Before setting iron poles, the butts, for a distance 
of at least one foot above the ground line, should be 
thoroughly painted with a heavy coat of asphalt or other 
preservative paint. It is assumed that the poles have 
already received at least one coat of paint to prevent rust- 
ing while in transport or on storage. Where circumstances 
permit, it is highly desirable to paint iron poles with one 
of the better insulating paints which are manufactured for 
this and similar purposes. The point of greatest strain is 
at the ground line. This is aleo the point at which the 
paint deterioriates most rapidly, owing to alternate wet and 
dryness. Frequent painting here will undoubtedly add 
several years to the life and strength of the pole. 

Poles should be painted at least once every three years, 
and oftener, if required. Handsomely painted poles add 
much to the appearance of a line. 


CENTRAL STATION STATISTICS. 


Horati C. Twi 


I NOTICE on page 352 of the April 6th issue of the 
EnaınreER Mr. Pope's remarks on the“ Status of Lighting 
Companies in Massachusetts,” and think I am in position 
to appreciate the difficulty of getting just the detail he 
asks for. I wish to call Mr. Pope’s attention to the follow- 
ing list of expenses as asked for in the schedule for Electric 
Lighting Central Stations by the United States Census 
Bureau. I think it would be difficult to devise a list which 
would more accurately cover the points he names. 

When it comes to filling it out the trouble begins, as a 
large proportion of the companies divide their expenses 
among very few accounts, many having but one account, 
and that ‘‘ expense,” to which is charged everything from 
coal to a dynamo brush. Again, many keep no double- 
entry books whatever. I have examined a large number 
of central stations in the past year, and think I can appre- 
ciate the position of the Massachusetts gas commission 
when they ask for a law to enable them to fine companies 
for not returning their schedules. 


Expenses as asked for in Census Schedule for Central Lighting 


Stations 
OFFICE EXPENSE : 
Rent, salaries, sundries. 


GENERAL FIXED CHARGES: 
Insurance, total annual premium. 
Interest, at — per cent., on total investment. 
Taxes, rate per cent. —, annual amount. 
Patent licenses and royalties. 
Franchise licenses and royalties. 
Depreciation on buildings. 

STEAM PLANT, STATION EXPENSES : 
Wages.—Engineers, firemen, helpers, etc. 
Supplies.—Fuel, oil, waste water, repairs, sundries. 


FLXED CHARGES : 
Rent, annual amount (divide with electric plant). 
Depreciation on plant, rate per cent. —, annual amount. 


ELECTRIC PLANT, STATION EXPENSES: l 
Wages.—Dynamo engineers, helpers, etc. 
Supplies.—Oil, waste, repairs, sundries. 

FIXED CHARGES: 

Rent, total annual amount (divide with steam plant). 
Depreciation on plant, rate per cent. —, annual amount. 


DISTRIBUTION EXPENSES : f 

Wages.—Superintendent, inspectors, linemen, trimmers, all 
other employees. 

Supplies.—Incandescent lamps for renewals, carbons for arc 
lamps, globes for arc lamps, hoods for arc lamps, 
lamp repairs, poles and other supports, repairs, 
wire used for repairs, sundry supplies, sundry re- 
pairs, contingencies. 
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Fixed charges.—Rentals for poles, rentals for housetop privi- 
- leges, rentals for elevated railway privileges, 
rentals for conduits and underground, deprecia- 
tion on line construction at rate per cent.—, total 
annual amount. 
WATER-POWER PLANT EXPENSE: 
Repairs, depreciation, rate per cent.—, total amount; sundry 
charges for maintenance, rental if not owned. 
RECAPITULATION : 
Office expense. 
General fixed charges. 
Steam plant. 
Water-power plant. 
Electric plant. 
Distribution. 
TOTAL. 


PUTTING IN EDISON HOUSE SERVICES IN BOSTON. 


Recent issues of Tue ELECTRICAL ENGINEER have 
contained descriptions of the methods of putting in Edison 
house services in New York and Boston, and below we 
give the details of the work as done in the Boston Edison 
stations, and for which we are indebted to Mr. C. L. 
Edgar, general superintendent of the company. 

Three forms are employed in order to keep a thorough 
check on the work. 


[1] 
EDISON ELECTRIC ILLUMINATING Co. 
OF BOSTON. = 
BOSTON, MASS... 189 
: Order No. 664 A 
TO ME oo cock ß eh aa wees 
Foreman 
Connect d gk ³ðV[ 888 Street 
ee, , ioeie t arenen ei ET" 
To the............ z 2 ² 4 Service. 
rvice 
Size of Main, 6 ee e e esers 
Remarks 
Repairs 52 . 2 % %%% % % „%6r§0oĩ % % % „% „% „% % % „% „% % „%%% % % % % 28+ ee „„ He „ „„ Oo 
VVV e 
Wu. H. ArRINS, Supt. 
GompleJeꝙ? ess a ten teense. 189 
a T A E E Foreman. 
[2] 
Underground Department. 
To ME ²˙wmm ] è y eis. witesnaeees 
Account........ ... Job No 
Connect SEN ee Sw ta cae sa vate ea ak ie Ge oe es aaa 
/ P hey a er eres es 
Stock USED. 
TIME. 
Name. Hrs. | Name | Hrs. 
Size Of iho oC ea ]ð§ ]] ð y A ĩð2z or eee es 
Trouble fr eai area NA A 
Complete t. 7J77ͤ ⁵⁰ 8 e 
Sub Foreman. 
[3] 
CosT SLIP. 
Service } eoa a aaar eea 
PPP ! ⅛ ² mqSySʒymy EA AE 
( ss Lengtnn Hole os 
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SOCK sis eh coors an a Shee Scans EEE : 
JJ; 5 mks 5 
IIiiiirlĩÜ hw aias ee kako sn es we aes Q 
8 

)%%)%öCͥͤͤ ³˙Ü¹¹ A ⁰˙ AAA yuck aaa 8 
Cai 

eee seeeeeevreetPereeeeveeveeeveensnevesvpneeveeeeeeoeis-seeeeesnvese eee © 
8 

c A saan ee Foreman.| 3 
O 


The first form, No. 1, is given to the foreman to connect 
the service at the given place, and states the size of the 
service and the account to which it is to be charged. This 
slip is numbered, as will be noted, and is acoompanied by 
a duplicate. The original slip is given to the foreman and 
the duplicate is entered upon a slip-book in the office. 
This number follows the job throughout of all stock used 
and of labor spent upon the same. After the foreman 
receives this slip he, in turn, issues slip No. 2 to the jointer, 
who is to put in the service. This is for the use of the 
jointer in keeping the amount of stock used and time con- 
sumed on the job, and at the same time, if he is working 
on repair work, to make remarks on the trouble found, etc. 

After the job is completed the foreman turns back the 
original slip, Form 1, together with a cost slip, Form 3, 


which shows the total amount of stock used and the time 


consumed on the job and the size and length of the service. 
This is compared with the amount of stock which is 
charged on the books against that number, and, if it checks, 
is entered up on the stock statement and charged against 
the proper account. 


DYNAMO-ELECTRIC MACHINERY.—I.! 
BY J. HOPKINSON, F. R.S., AND E. WILSON.“ 


THE following is intended as completion of a paper by Drs. J. 
and E. Hopkinson (Phi Trans., 1886, p. 881). The motive is to 
verify by experiment theoretical results concerning the effect of 
the currents in the armature of dynamo machines on the amount 
and distribution of the magnetic field which were given in that 
paper, but which were left without verification. For the sake of 
completeness, part of the work is given over again. 

The two dynamos experimented upon were constructed by 
Messrs. Siemens Brothers & Co., and are identical, as far as it is 
possible to make them. They are mounted upon a common base- 
plate, their axles being coupled together, and are referred to in 
this pape respectively as No. 1 and No. 2. 

Each dynamo has a single magnetic circuit consisting of two 
vertical limbs extended at their lower extremities to form the 
pole-pieces, and having their upper extremities connected by a 
yoke of 5 section. Each limb, ther with its pole- 
piece, is formed of a single forging of wrought iron. These forg- 
ings, as also that of the yoke, are built up of hammered scrap 
iron, and afterwards carefully annealed. Gun-metal castings 
holted to the base-plate of the machine support the megnem: 

The megne HDE coils on each limb consist of 16 layers of 
copper wire 2 mm. diameter, making a total of 3,968 convolutions 
for each machine. The pole-pieces are bored out to receive the 
armature, leaving a gap above and below subtending an angle of 
68 degrees at the centre of the shaft. The opposing surfaces of the 
gap are 1.4 cm. deep. 

The following table gives the leading: dimensions of the 
machine : 


cm. 

Length of magnet limpdodo ec ccc ceeces 66.04 
Width of magnet limbdvdvdrdtt cc cece teens 11.48 
Breadth of magnet limb. ................ 2c eec eee 38.10 
Length of e 055 ban ce eeeae ede wees . . . 88.10 
„ .iiiiw d5 5c cieeeaeedhenes siaeee ws 12.06 
Depth: Of // ⁵ ⁵⁵⁰— 8 11.48 
Distance between centres of limbodsdss 28.50 
Bore of fields............ 5 ĩͤ u Per ere 21.21 
Depth of pole- piecrg ee . 20.32 
Thickness of gun-metal bassenmn oe 10.80 
Width of ggg 88 e 12.06 


1. Abstract of r read before the Royal Society. 

2. It must not be su from his name not appearing in this short pa 
that my brother, Dr. E. . had a minor in the earlier paper. He 
not only did the most laborious part of the experimental work, but contributed 
his proper 1 to whatever there may be of merit in the theoretical part of the 
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The armature core is built up of soft-iron discs, No. 24 B. W. 


G., which are held between two end plates screwed on the shaft. 
The following table gives the leading dimensions of the arma- 


Diameter of Core. ....... 0. ccc cece ee ccc ee eee eeeee 18.41 

Diameter of shaft. ............ cece ce eee e cece wees 4.76 

Length Of Cores. sc . a ee See ewe 88.10 
The core is wound gry gaan according to the von Hefner- 
Alteneck principle with 208 bars made of copper strip, each 9 mm. 
deep by 15 mm. thick. The commutator is formed of 52 hard- 


drawn copper segments insulated with mica, and the connections 
to the armature so made that the plane of commutation in the 
commutator is vertical when no current is passing through the 
armature. 

Each dynamo is intended for a normal output of 80 amperes, 
140 volts, at 880 revolutions per minute. The resistance of the ar- 
mature measured between opposite bars of the commutator is 
0.042 ohm, and of each magnet coil 13.3 ohms. 

In the machine, the armature core has a greater cross-section 
than the magnet cores, and mat eed the magnetizing force 
used therein may be neglected. e yoke has the same section 
as the magnet cores, and is therefore included therein, as is also 
the pole-piece. The formula connecting the line integral of 
the magnetizing force and the induction takes the short 
form 41 n = 2, I/A,+1,f(vI/A,), ? 
where 

n is the number of turns round magnet. 

c is the current round magnet in absolute measure. 

l, the distance from iron of armature to rim of magnet. 

A, the corrected area of field. 

I the total induction through armature. 

l, the mean length of lines of magnetic force in magnets. 

A, the area of section of magnets. 

the ratio of induction in magnets to induction in armature. 

J the function which the etizing force is of the induc- 

tion in the case of the machine actually taken from Dr. J. 
Hopkinson on the ‘‘ Magnetization of Iron,” Phil. Trans., 
1885, Figs. 4 and 5, Plate 47. 

In estimating A, we take the mean of the diameter of the core 
and of the bore of the magnets, 19.8 cm., and the angle subtended 
by the pole-face, 112 de , and we add a fringe all round the area 
of the pole-face equal in width to the distance of the core from 
the pole-face. This isa wider fringe than was used in the earlier 
experiments (Phil. Trans., p. 337), because the form of the mag- 
nets differs slightly. The area so estimated is 906 sq. cm. 

l, is taken to be 108.8 cm. 

A, is 485.5 sq. cm. 

y was determined by the ballistic galvanometer to be 1.47. It 
is to be expected that, as the core is actually greater in area than 
the magnets, » will be more nearly constant than in the earlier 
experiments. It was found to be constant within the limits of 
errors of observation. 

Referring to Fig. 1, the curve Cis the curve 2 =1,f(v y/A;,) 
and the straight line B is the curve {x = 21, %,, whilst the full 
line D is the characteristic curve of the machine x = 2 1,y/A, + 
LS (Y y/Asg,) as given by calculation. 


Induction in 108 


Fia. 1. 


The marks ＋ indicate the results of actual observations on 
machine No. 1, and the marks 0 the results on machine No. 2, 
the total induction J being given by the equation: 

2 Potential difference in volts X 10° 


208 X revolutions per second 
Experiments made upon the power taken to drive the machine 
under different conditions show that it takes about 250 watts more 
power to turn the armature at 660 revolutions when the magnets 
are normally excited than when they are not excited at all. The 
volume of the core is 9,465 cub. cm., or in each complete cycle the 
loss per cub. cm. is 


250 X 10 
11 x 9,465 
3. Phil. Trans. p. 835. 


= 24,000 ergs. 
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The loss by hysteresis is about 13,000 (Phil. Trans., 1885, p. 
468) if the reversals are made by variation of intensity of the 
. and the iron is good wrought-iron. This re- 
sult is similar to that in the earlier paper p. 852), where it is 
shown that the actual loss in the core, when magnetized, is 
greater than can be accounted for by the known value of hys- 
teresis. 


THE FISHER AUTOMATIC CUT-OUTS. 


BY 
Henry W. FISHER. 


THESE cut-outs are designed so as to open the main circuit or 
any other circuit when the E. M. F. of the working circuit be- 
comes greater than that for which the cut-out has been set. The 
principle on which they operate is believed by the writer to be 
entirely new and is exemplified in the accompanying engravings, 
Figs. 1 and 2, which represent a cut-out designed for arc circuits. 
The former shows the position of the various parts before opera- 
tion and the latter after operation. 

It will be noticed that the essential feature of the cut-out is a 
fine, strong thread that passes between two sets of needle points, 
holding by suitable fixtures the arms of the switch in place. As 
soon as this thread is burned by the passage of a spark across the 
points, the circuit is instantly opened, as shown in Fig. 2, and as 
will be more fully explained later on. The writer will first 
describe the arc light cut-out, then he will mention some rather 
severe tests to which it was subjected and the various uses which 
it subserves. i 

The cut-out, as shown in Fig. 2, is about 20 inches long and 8 
inches wide; it can be adjusted so as to open the circuit at any 
voltage ranging from 1,000 to 6,000 volts; its action is extremel 
rapid, and it responds instantly to an increase of E. M. F., which 
may happen to reach or become greater than the voltage for which 
it is set. The central part is he aa of hard rubber upon which cer- 
tain brass pieces are mounted; this hard rubber base is removed 
by taking hold of the handle j and pulling in an upward and out- 
ward direction. The writer can best describe it by telling how to 
reset the various parts. 

After the circuit has been opened, as shown in Fig. 2, the hard- 
rubber piece is removed and then one end of the thread is knotted 
and placed in the groove f; then the thread is extended around the 
pins in m and m', back from the point in e around 7, whereupon 
the string is brought into tension by turning the spool, at the 
same time loosening or relieving m and m/ until they and ee 
assume the position shown in Fig. 1. The old needles are now re- 
moved from the grooves in k k and l, replacing them by new ones: 
the needles inl are fixed so that the points are just above 
and touching the thread; the gauge is placed between each set of 
points in turn and the needles in k are advanced until the points 
are just the thickness of a gauge apart. Mention will be made of 
this gauge later on. 

The parts h h are resistances, which are designed so as to stand 
the strain of being suddenly subjected to high voltages and yet 
which permit sufficient current to pass to burn the thread in- 
stantly. When the hard-rubber part is set up for the first time, 
or when the cut-out is going to be used for a different voltage, 
the resistances h h are inserted for the voltage in question be- 
tween the holders i andi’. The resistances as sent out on the 
market are stamped for the voltage for which they are to be used, 
but they will stand under the action of the cut-out two or three 
times the pressure for which they are designed. 

The rubber base is now ready to be put in place, and todo this 
the brass catch d is placed in a groove in the marble and the rub- 
ber base is brought into its final position by pressing with a down- 
ward and inward pressure ; by so doing p is connected electrically 
with m, q with o, p’ with m’ and / toa ground wire terminal at 
the back of the marble base. The base is fastened tothe wall in a 
vertical position by four long screws, and is held from the wall by 
four suitable pillars or insulators; after the hard rubber part is in 
place, the arms c c are latched with ee; then the rubber handles 
x x are grasped and the notched connectors z z are forced into 
place. fore closing these, however, it is advisable to regulate 
the pressure of the brushes v v by their screws, so that the collar 
t t will just be forced all the way to r r by the springs 8 s. 

Tbe main wires from the dynamo are connected torr by suit- 
able binding posts, and the wires running to the outside circuit 
are taken off from aa. The arms c care made of spring brass 80 
as to allow the end of the connectors to be shoved into place in 
order to hold them and to make good electrical contact. They are 
made light, and, being under considerable strain, they move very 
rapidly, thus liberating the connecting rods w w instantly. The 
springs 88 are very strong, and, by the method by which the 
are made to move the arms w w, great rapidity of break is . 
moreover, the springs gg are designed so as to impart id 
motion to the parts e e; these also serve as a means of 
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electrical connection from e to i; it will be noticed that the 
instant the cut-out operates, the electrical connection is broken 
between the lugs a a and e e by means of the arms cc; this pre- 
vents the resistances x h from being injured in case there happens 
to be a cross on the outside circuit such as might otherwise cause 
a current of electricity to flow from a toa through these resist- 


TOOT == 


= 


Fic. 1.—FISHER AUTOMATIC CUT-OUT. 


ances. In this particular cut-out both sides of the circuit are 
broken through a distance of ten inches. The marble slabs 2 2 
extend over an inch above the highest of the other parts and thus 
effectually prevent the rubber or any of its parts from being 
injured by any arc that might occur at b b. 

The writer will now explain the function of the lower parts of 
the hard-rubber strip and the corresponding parts p,qand p' in 
the marble. A third wire is run from the brush of the field side 
of the dynamo tog. The connector o is constructed so that elec- 
trical connection can be made between g and n or between g and 
n, as desired; p or p’ can also be connected to u or u by a suitable 
wire. The object of the switches m or m' is to short-circuit the 
field coils of the dynamo at the instant the thread burns and this 
is effected by connecting the field side of the circuit with p or p’, 
as the case may be, placing the connector o at the correspondin 
side of the circuit. This is shown in Fig. 1, where p' is connec 
with u', u“ being a part of the brush side of the circuit; practi- 
cally, the main circuit is opened simultaneously with the closing of 
the switches m and m'; but from several tests made the switch 
m' acts rapidly enough to cause a sudden drop of E. M. F. of the 
dynamo so that there is no apparent arc of breaking, and the 
sudden resultant rise of E. M. F., 80 destructive to the insulation of 
cable circuits, is avoided. 

The object of having duplicate parts p, p, m, m, as shown in 
the figures, is to facilitate the linemen in making the necessary 
connections in case the cut-out is to be placed in a station where 
the wiring has already been done. If desired, an annunciator can 
be operated by the closing of the switch m or m', which is not 
used for cutting out the field coils, thus notifying the engineer in 
charge that the circuit has been opened. In connection with this 
cut-out a suitable apparatus for measuring the double-spark 
length has been designed ; this apparatus, by means of a micro- 
meter device, enables one to determine the length of the air gaps 
for the normal E. M. F. of any given machine ; having determined 
this to one one-thousandth of an inch, a suitable gauge of copper 
is constructed; this gauge, however, must be made slightly 
thicker than the actual sparking distance for the voltage in ques- 
tion, The increase in the thickness of the gauge above the actual 
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sparking distance, depends upon the voltage and upon the type of 
machine. The object of doing this, of course, 5 to have the 
needle points set at such a distance that the normal working of 
the dynamo will not be interfered with by the opening of the 
circuit by the cut-out. In stations where it may difficult to 
reset the parts on the hard-rubber instantly, it is desirable to use 
a duplicate part which can be instantly put into place, the other 
being reset at the leisure of the engineer in charge. 

A number of tests were made with this cut-out in order to test 
its thorough reliability under all conditions, the alternating cur- 
rent being used for convenience. 

Test No. 1. The needle points were adjusted so that the cut-out 
would not operate under a pressure of 1,000 volts, but would do so 
the instant the voltage was increased to 1,500 volts. The wires 
were run from the part a a of the cut-out to ten 100-volt lamps in 
series, which, of course, were just brought up to candle power by 
the 1,000-volt circuit ; instantly the voltage was increased to 1,500 
volts, whereupon the cut-out opened the circuit so rapidly that 
the lamps had not time to become any brighter. 

Test No. 2. The needle points were set as before, the same ten 
lamps were placed in series, but a pressure of 2,000 volts was used; 
and upon closing the circuit switch the cut-out operated so rapidly 
that the filaments of the incandescent lamps had not time to reach 
their normal candle power, whereas, if this voltage had been 
placed on the lamp circuit for even a very short length of time 
one or more of the lamps would certainly have burned out. 

The writer neglected to mention before the function of the part 
1; it was stated that when the rubber piece is put in place, 1 is con- 
nected to a ground wire terminal at the back of the marble base; 
the object of this is twofold. In the first place, it enables the cut- 
out to be usd as a lightning arrester for the lightning discha 
will choose the point of least resistance, namely, through the 
small air gaps at the needle points to ground, and this it can do 
from either side of the circuit, thus opening both sides of the 
circuit and saving the dynamo from being burned out by the 
lightning discharge. The second function of the ground wire 
connected to 1 is to enable the cut-out to open the circuit when- 
ever a ground appears, or even when the insulation of a circuit 


Fic. 2.—FISHER AUTOMATIC CUT-OUT. 


becomes dangerously low ; this is evident when we consider that 
by grounding one side of a circuit the air-gap has been reduced to 
one-half, and hence, unless there are more grounds than one in the 
circuit, and unless the insulation is proportionately low all over 
the{circuit, there will be a spark across the points and the circuit 
will be opened. 
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Test No. 8. This was made to illustrate the working of the cut- 
out when one side of the circuit became grounded. The needle 
points were set so that 1,000 volts would not operate the cut-out ; 
a pressure of 1,000 volts was used. One side of the circuit was 
grounded, whereupon the circuit was opened instantly. 

Test No. 4. This was the most exacting test to which the cut- 
out was subjected and it forcibly illustrates the exceeding rapidity 
with which the device o tes. Pieces of a cable having very 
thin insulation were tested with a view todetermining what voltage 
would break through this insulation ; 2,000 volts were found to 
do this, and so far as could be determined by the senses, the cable 
broke down the instant the 2,000-volt switch was closed; then a 
piece of this cable was connected to the circuit side of the cut-out, 
the points were adjusted so that the cut-out would operate under 
2, volts and then a pressure of 2,000 volts was connected to 
the other terminals of the cut-out ; upon closing the circuit switch 
the cut-out opened the circuit so rapidly that the cable was not in 
any way injured, as was shown by a subsequent insulation test. 
The same pressure was then connected directly to this same piece 
of cable, whereupon it broke down instantly. Subsequent tests 
demonstrated the efficiency of the cut-out as a protective device 
against burn-outs which might be caused in absence of the cut- 
out by the abnormal rising of the E. M. F. 

The cut-out was also tested at the arc station of the Allegheny 
County Light Company, and a practical test was witnessed by 
the officials of that company, who expressed themselves as being 
well pleased with the result. The needle points were first set so 
that the cut-out would operate before the E. M. F. of the arc ma- 
chine reached its normal value, namely, 2,800 volts. The cut-out 
operated so easily that no one present became aware of the fact 
for several seconds after its operation; then the points were set so 
that the cut-out would not operate under the normal working of 
the machine; after the lamps were up to full candle power one 
side of the circuit was grounded, the result being that the cut-out 
opened the circuit and the action of the short-circuit switch 
was so rapid that there ‘was no visible arc whatever at the time 
of breaking, whereas, usually the arc is several inches long. This 
shows that this form of cut-out can be used on high voltage arc 
circuits operating through a system of underground cables, and 
that there need be no fear of the cables being injured by the sud- 
den opening of a circuit by means of the cut-out. 

Briefly summing up the uses of the cut-out, it may be con- 
sidered as being a protection to dynamos and cables against ab- 
normal rises in the E. M. F. of a dynamo, against crosses that may 
tend to augment the E. M. F. of a dynamo, against lightnin 
discharges and against grounds. If thecircuit becomes ground 
and it is still necessary to operate the machine, the remedy is to 
disconnect the ground wire from the marble base; but this is, of 
course, only recommended as a temporary alternative. 

The other styles of cut-outs embody the principles of the one 
just described, the same style of connectors and the vertical ac- 
celerated drop motion being used. The parts as shown in the 
lower part of the rubber base in the 5 figures, are, 
however, different and they are made to suit the style of machine 
under consideration; for instance, if the cut-out is designed to be 
operated upon an alternating circuit and if it was desirable to 
lower the E. M. F. of the alternator before, or at the same time the 
circuit was opened by the cut-out, the parts m and m' would be 
designed so as to open the exciter circuit of the alternator at the 
instant of break. For a dynamo machine operating under the 

rinciple of the alternating arc machine of the Westinghouse 

lectric Company, the switches m and m' would be designed so 
as to short-circuit the dynamo slightly in advance of opening up 
the main circuit. 

This form of device would seem to have an advantage, so far 
as rapidity is concerned, over the cut-outs that use the principle 
of the electromagnet or solenoid, there being no retardation in 
the circuit. The thread used is a silk twist which is very stron 
and yet so slender that it burns very quickly. It is stretched 
very tightly so that even if the spark is a small one, long before 
the thread is consumed it gives way under the tension and this 
sudden releasing has a tendency to augment the movement of the 
parts that are held in place by the string. This device was de- 
signed in the laboratory of the Standard Underground Cable 
Company, and made in their own machine shop. 


THE MAGNETIC CLUB DINNER TO THE HON. JAMES D. REID. 


A MOST successful dinner was given on Saturday, April 30, at 
the Columbia, West Fourteenth street, by the Magnetic Club to 
the Hon. James D. Reid, U. S. Consul at Dunfermline, Scotland, 
who is now on a visit to this country to celebrate his golden 
wedding. More than 150 members and friends sat down to din- 
ner, under the chairmanship of Mr. W. H. Baker, in the unfor- 
tunate absence of President Cockey, who was detained at home 
by illness. After dinner, Mr. Baker gracefully called on Mr. W. 
J. Dealy to preside, and then began a flow of oratory, song and 
mirth that lasted pretty well all through the red message” 
hours. Mr. Dealy was himself never more eloquent. Mr. Reid 
was received with many rounds of applause and repaid them in 
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some very tender and charming words of thanks, the pathos and 
humor of which showed that he had not been spending his time 
in the land of Robbie Burns for nothing. The most interesting 
part of his address was that in which he referred to recent 
efforts to belittle the fame and memory of Prof. Morse, and called 
upon his hearers to do all in their power, should occasion arise 
to defend the pare reputation of the man who had founded the 
great telegraphic industry with which they were all connected. 
Mr. Reid’s eloquent appeal in behalf of his old chief and friend 
was heard with the closest attention and was greeted with warm 
approval. The other speakers were Messrs. T. F. Clark, C. A. 
Tinker, W. C. Humstone and R. J. Hutchinson. 


BOSTON SOCIETY OF OPERATIVE ELECTRICIANS. 


THE BOSTON SOCIETY OF OPERATIVE ELECTRICIANS held its 
regular semi-monthly meeting at the American House, last Wed- 
nesday evening, President A. T. Chase, presiding. The speaker 
of the evening was Mr. A. T. MacCoy, electrician of the United 
Telegram Co., who presented an elaborate and carefully prepared 
paper on the system of that company for the distribution of stock 
quotations. The various instruments used and the arrangement 
of epperatue and circuits were carefully explained, being illus- 
trated by some of the actual apparatus and by numerous diagrams. 
Mr. MacCoy’s paper presented in a striking manner the complete- 
ness with which the details of this system have been elaborated, 
and formed a worthy addition to the numerous interesting and 
instructive papers with which the society has been favored during 
the past season. 

e society aims especially to bring before its members by 
lectures and discussions the practical applications of electrical 
science to regular commercial work; and persons interested in 
the work of the society or who might desire to become members 
are welcome to attend any of the meetings, which are held the 
first and third Wednesdays of each month at 8 P. x., at the Am- 
erican House, Boston. 


TROPICAL AMERICAN TELEPHONE CO. DISSOLUTION. 


UPON the fs of Charles M. Hough, complainant, Hon. 
Alex. T. ‘McGill, chancellor, issued an order, at Newark, N. J., 
April 20, directing the Tropical American Telephone Co. to show 
cause why an injuction should not issue and a receiver be ap- 
pointed to close up its business; at the same time ordering that 
corporation to refrain from collecting or paying any money and 
from selling or transferring any of its property. The valid assets 
of the company are understood to be insufficient to meet its liabil- 
ities. It is not true as reported in other journals that the 
Western Electric Company has purchased a majority or any of 
the stock of the Tropical American Telephone Co. 


AN IMPORTANT LIGHT AND POWER ENTERPRISE AT 
CONCORD, N. H. 


THE CONCORD LAND AND WATER CO., of Concord, N. H., Geo. 
F. Page, president, is beginning to carry out a very important 
light and power enterprise. 

The facts, briefly stated, are that a dam is to be constructed at 
Sewall’s Falls during the coming season, work to be commenced 
upon it in May; the dam to be completed by the middle of Novem- 
ber; the increased capital for the work being already pledged. A 
canvass of the city of Concord has been made for lighting and is 
being made for power. More than 124 arc and more than 5,000 
incandescent lights, besides isolated plants, are already assured in 
the city of Concord. New industries are being invited, and it is 
expected that some will be constructed and begin manufacturing 
at an early day on the ground at Sewall’s Falls, which is four 
miles above the State House or central wardsof the city. Sewall's 
Falls are in the Merrimack River. There is a head and fall of 22 
feet. A reservoir will extend 13 miles up stream when the dam 
is built and the flash boards are in place; 5,000 h. p. can he 
secured the year round by the electric installation which it is pro- 

d to make, for it is intended to develop all the power through 
os and distribute this power on the ground and elsewhere 
electrically. A beautiful site for the erection of buildings, both 
for residences and manufacturing W is afforded by the 
land contiguous to the Falls. Two railways in competition 
through the property, and an electric railway passes along at one 
side thereof. The company will offer to parties who desire cheap 
land and cheap power excellent facilities for manufacturing. 
The rates of transportation are low. Exemption from taxation 
for a term of years can be secured, and everything is offered that 
can be asked for to make this a thriving settlement. The pro- 
posed town site will form award of the city of Concord, which 
is the capital of the State. The very best of electrical apparatus 
will be employed. The company are under no obligations to any 
one company, as they will pay cash for what they purchase, and 
all the work will be done under the most thorough system of 
engineering possible. It is intended to make this a model elec- 
trical plant in every particular, and finer than any other in the 
country at the present time. 
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Legal Notes. 


THE EDISON INCANDESCENT LAMP PATENT—FINAL HEARING 
BEFORE THE U. S. CIRCUIT COURT OF APPEALS. 


THE suit of the Edison Electric Light Company against the 
United States Lighting Company. for an alleged infringement of 
Edison’s patent for an incandescent lamp, No. 228,898, which has 
been pending in the United States courts since May, 1885, came up 
on appeal for final hearing and determivation on April 25, before 
Justices Lacombe and Shipman, in the United States Circuit Court 
of Appeals for the second circuit. The present hearing is an ap- 

from the decree of Judge Wallace, in the Circuit Court, filed 

uly 14, 1891, by which the Edison patent was sustained and the 

defendant's lamps held to be infringements. An imposing array 

of eminent counsel were present. The Edison Company were 

represented by S. B. Eaton, G. P. Lowrey, C. A. Seward, A. H. 
alker and R. N. Dyer. The United States Company were re 

8 by S. A. Duncan, L. E. Curtis, E. Wetmore, and F. H. 

tts. 

Mr. Wetmore, in behalf of the United States Co., after rehears- 
ing the history of the litigation in the lower court, proceeded to a 
consideration of one of the defenses in the case. Before proceed- 
ing to discuss the patent iteelf, and the issues of novelty and in- 
fringement, he would speak of a defense which was established 
by an admission of fact. It was that there was no complainant in 
this case. The corporate existence of the plaintiff, ‘‘The Edison 
Electric Light Company,” had ceased on December 31, 1886, when 
that company had been consolidated with the Edison Company 
for Isolated Lighting ” to form a new company known as Edison 
Electric Light Company.” Notwithstanding the provisions of the 
State law, he contended that the act of consolidation conveyed no 
legal title in the patent in suit to the new oompany. Such title 
could only pass by a written assignment as required by the Federal 
statute, consequently the new. company was incompetent to pros- 
ecute suit for an injunction, either in its own name or under the 
name of the old company, nor could the original plaintiff com- 
pany longer ask for an injuuction. Its corporate functions had 
expired with the consolidation, it had ceased to manufacture 
under the patent or to exercise control over it and could no longer 
be injured by any infringement. The only re procedure 
would have been to have transferred the legal title of the patent 
to the consolidated company, and then for that company under 
proper proceedings to have secured substitution. This not having 
been dcne, there was no party before the court entitled to an in- 
junction. The State law provided that suits pending at the time 
of consolidation might be continued in the name of the old com- 
pany, by order of the court in which the proceedings were pend- 
ing, but a patent monopoly was surely a question of statute, and 
could in no wise be affected by any State legislation. The suit 
must be brought by the owner of the legal title. This had been 
established by a long series of Federal decisions. It was a matter 
wholly beyond the jurisdiction of the State islature. 

General Duncan, in opening the main portion of the case for 
the United States Company, contended that the granting of an in- 
junction was a substantial error of the court below. Even upon its 
interpretation of the patent, it ought not, in view of the equities 
of the case, have enjoined the defendant—certainly not upon an 
interlocutory decree, provided it was willing to enter into bonds 
to pay the plaintiff a- reasonable compensation for the continued 
use of the invention, in case the patent had been ultimately sus- 
tained with the broad construction adopted by the circuit court. 
The defendant had entered upon the business of incandescent 
lighting, involving the use of the alleged infringing lamp early in 
1880, a date practically contemporaneous with the issue of the 
patent in suit. It had prosecuted the business diligently and at 
the date of the commencement of the suit it had installed over 
1,000 lighting plants having a capacity of 850,000 lamps repre- 
se iting a cash investment on the of the purchasers of $5,000, - 
000, and had itself invested capital approximating $2,000,000. The 
infringement complained of had n carried on openly in all 
parts of the country for five years before the commencement of 
the suit. Important contracts had been obtained by defendant in 
competition with the plaintiff. Finding abundant reason in 
plaintiff's conduct to suppose that no attack would be made, de- 
fendant had gradually enlarged its operations from year to year, 
and had been led to invest a vast amount of money in the busi- 
ness of manufacturing, all of which capital would be imperiled if 
an injunction were to be granted. Moreover, the plaintiff by its 
contracts with Mr. Edison, had parted with its right to manu- 
facture lamps and by its contract with local companies had parted 
with the right in the large part of the territory of the country to 
use and sell lamps embodying the Edison invention. It did not 
appear that the plaintiff, who was not a manufacturer of lamps, 
would suffer more than a merely nominal injury for the refusal of 
the injunction, while the granting of the injunction would 
1 millions of capital, not merely capital invested by the 
defendant, but the capital of local lighting companies in all parts 
of the country. Under all the circumstances, sound practice 
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would seem to have dictated, that the question of injunction 
should have been reserved until the coming in of the master’s report, 
and the settlement of the final decree. Either therefore the de- 
cree below should be reversed absolutely as to the injunction 
clause, or the injunction should be modified, and made conditional 
upon defendant’s refusal to file the bond with proper security to 
pay plaintiff such royalty for the lamps which it might hereafter 
make, use or sell, as the court should ultimately adjudge be 
reasonable and just. 

Two excuses had been offered for the delay in commencing 
this suit. Major Eaton, who was then president of the company, 
has testified that they were perfectly aware of the competition of 
the defendant, but did not think it amounted to much and 
did not care to spend time or money in prosecuting the matter. 
They proposed to wait until the business of the defendant had 
become of serious importance. They say furthermore that they 
preserved their legal rights by giving notice to the defendant, 
which was all they were required todo. Defendant would con- 
tend that the reasons which had been assigned for that delay were 
not substantiated by the record. The infringement had been of 
a serious character. Two years after the date of the patent the 
Edison Company had sold 34,000 lamps ; three months after that 
the defendant had sold 86,000 lamps. The notices alleged to have 
been sent out contained simply a list of 160 patents, and a state- 
ment to the world at large that if any one of those patents should 
be infringed, the company was going for them. Defendant had 
received a copy of the notice and so had all other electric lighting 
companies. Such a notice could not establish a 85 to wait 
indefinitely before suing for an infringement that been going 
on on a large scale for years. Their other excuse had been that 
the state of the law by repeated decisions in the Circuit Court had 
led them to believe that the patent now in suit had expired by 
reason of a prior short-term Canadian patent; that they had a 
right to rely upon that as the settled law, and that it so continued 
until the Supreme Court in January, 1889, had reversed the de- 
cision of the circuit, and hence that from that time only they had 
been chargeable with diligence in the prosecution of infringers. 
But they could not complain if defendants also, relying not only 
on plaintiff's delay in bringing suit, but upon repeated adjudica- 
tions in circuit, had invested millions of dollars in the business of 
building up electric light manufactures; and having done that 
during the pendency of plaintiff's delay, it did not lie in their 
mouths now to say that they had a right under the law, as it had 
been expounded though erroneously by the lower court, to delay 
bringing suit during all that time. 

pon the admitted facts as presented, what was the part of 
equity? If it were true thatduring this period of delay, defendant 
had maintained active competition with plaintiff, and had 
received no notice from plaintiff alleging infringement upon the 
rights covered by this patent, were they to be enjoined? If for 
every lamp sold there had been put out apparatus twenty times 
the value of the lamp, was an injunction to go that would destroy 
those investments? Was there any corresponding benefit to the 
laintiff which would justify such a harsh application of the 
octrine of injunction? He would contend also, that in view of 
the extraordinary laches in this case, it was incumbent upon the 
plaintiff to show affirmatively that no injury would come to the 
public. What was going to become of the $80 invested in electric 
plants for every dollar invested in lamps? General Duncan then 
cited a great number of cases in which the court had refused 
an injunction, on the ground that the owners of the patent had 
been dilatory in asserting their rights, and contended that even if 
it were true that there had been no adjudicated cases in which 
laches had continued for a period less than five years, and in 
which the court had refused an injunction, that was no reason 
why this court should not make a precedent. The question was, 
What was equity? Judge Story, in Wyeth vs. Stone, after citing 
a long list of authorities, had thrown them all aside and had 
said: But if there were no authority on this point, I should not 
have the slightest difficulty in asserting the doctrine, as founded 
in the very nature and character of the jurisdiction exercised by 
courte of equity on this and other analogous subjects.” To say 
that the plaintiff had not lost his rights because he had not waited 
six years, when, in fact, he waited tive years, and until defendant 
had invested millions of dollars, believing that he had a right to 
make this right seemed almost puerile. 

General Duncan then entered upon elaborate explanation of 
the construction and the . involved in the operation of 
the incandescent lamp, which lack of space reluctantly compels 
us to omit. In the course of this, he pointed out the importance 
of high resistance in the lamp, and called attention to three ele- 
ments of resistance which he said were important to be kept in mind, 
viz., specific resistance, cross-section and length, all of which were 
determining factors in the total resistance. In electric lighting 
by incandescence there was one prime rule to be observed, which 
was not only embodied in all modern commercial lamps, but from 
defendant’s point of view had been embodied in every lamp ever 
made. It referred to the smallness of the cross-section of the 
burner. If it were asked what is meant by ‘‘ smallness of croes- 
section,” it was difficult to answer. Theother side had contended 
that it was the very essence of the invention covered by the 
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patent, but neither in all the discussion in the court below nor in 
the voluminous brief filed in the present case had defendants 
answered that question. General Duncan then explained that it 
was desirable, in order to keep down the volume of light, to have 
a small burner rather than a large one. Another reason for 
having a small cross-section was to get the necessary resistance 
for economical work. A third reason was that with the limited 
supply of current a small burner might be brought to incan- 
descence when it would be impossible to do so with a large one. 
The remainder of the day was occupied by General Duncan in 
explaining the difference in the resulta obtained by arranging the 
lamps in series or in multiple arc. 


TAXING THE WESTINGHOUSE CO. NOT LEGAL. 


IN the case of the Westinghouse Electric Company the Su- 
preme Court of Pennsylvania has held that it is a manufacturing 
corporation, and therefore not liable to tax on its capital stock, 
which is largely invested in patent rights covering inportant im- 
provements in electrical pp anres The court is careful to point 
out that while the intangible right existing in a patent may not be 
taxed, the tangible articles manufactured under patent rights are 
legitimate subjects of taxation. 


Society and Club Notes. 


PRELIMINARY ARRANGEMENTS FOR THE WORLD'S ELEC- 
TRICAL CONGRESS. 


Dr. ELISHA GRAY, chairman of the Committee on Electrical 
Congress, of the World’s Columbian Exposition, has sailed for 
Europe, where he will spend three or four months devoted chiefly 
to a study of questions connected with the Congress. Prof. H. S. 
Carhart, of Ann Arbor, secretary of the committee, will also 
spend some time abroad. Active work in this country will be 
resumed in the fall. Before leaving New York for London, Dr. 
Gray called a meeting of the Eastern members of his advisory 
council, on April 26, at the headquarters of the American Insti- 
tute of Electrical Engineers, when a large number participated in 
an active discussion of various details connected with the organ- 
ization of the Congress, its work, time of holding it, qualifications 
of 5 weer yon point 3 i settled is 

possible, the Congress s eld the i 
Angu of 1608. | g i last week in 
e following gentlemen have been appointed to consti 
Advisory Council of the World’s Congress of eae ri aa = 


ENGLAND.—Sir William Thomson, F. R. S. (Lord Kelvin), The 
University, Glasgow; William H. Preece, F. R. S., Electrician-in- 
Chief, General Post-Office, London; Prof. W. E. Ayrton, F. R.S 
City and Guilds of London Institute, Central Institution, Exhib- 
ition Road, London; Lord Rayleigh, Terling Place, Witham 
Essex; Prof. S. P. Thompson, D. Sc., London. ' 

FRANCE.—Prof. E. Mascart, College de France, No. 176 Rue de 
Université, Paris; E. Hospitalier, No. 6 Rue de Clichy, Paris 

GERMANY.—Dr, Werner Siemens, Berlin; Prof. H. Von Helm- 
holtz, Berlin. 

ITALY.—Prof. Gallileo Ferraris, Turin. 

AUSTRIA.—Joseph Kareis, K. K. Baurath, Wien II., am Tabor 6 

SWITZERLAND.—Prof. Dr. Weber, Ecole Polytechnique, Zurich. 

BELG1UM.—Prof. E. Gerard, Inst. Electro-Tech. de ontefiore, 


Liege. 
“Russta.—Prof. A. Repman, Moscow; Prof. A. Stoletow, Mos- 

cow. 

MEXIOO.—S. Yslas, de los Telegrafos Federales, Cit i 

Spain.—Director General of Telegraphe. Madrid. eases 

U. 8. A.— Prof. Geo. F. Barker, M. D., University of Penn- 
sylvania, Phila., Pa.; Prof. C. F. Brackett, College of New Jersey 

rinceton, N. J.; Prof. Henry A. Rowland, Ph. D., Johns Ho kins 

University, Baltimore, Md.; Prof. T. C. Mendenhall, LL. D., Direc- 
tor U. S. Coast and Geodetic Survey, Washington, D. C.: Prof. B 
F. Thomas, Ohio University, Columbus, Ohio; Prof. Thomas Gray 
Rose Polytechnic Institute, Terre Haute, Indiana; Prof. A E. 
Dolbear, Tufft's College. College Hill, Mass.; Prof. John Trow. 
bridge, D. Sc., Harvard University, Cambridge, Mass.; Prof. F. E 
Nipher, 5 University, St. Louis, Mo.; Prof. Sidney H. 
Short, Cleveland, Ohio; Prof. Henry Morton, Stevens Institute. 
Hoboken. N. J.; Prof. Brown Ayres, Tulane University. New 
Orleans, La.; Prof. John E. Davis, LL. D., University of Wiscon- 
sin, Madison, Wis.; Prof. A. P. Carman, Purdue University 
Lafayette, Ind.; Prof. Lucian I. Blake, Ph. D., University of Kan. 
sas, Lawrence, Kan.; Charles F. Brush, Cleveland, Ohio: Dr 
Channing, Pasadena, Cal.; Michael I. Pupin, Ph. D., Columbia Col. 
lege, New York, N. Y.; Prof. Elihu Thomson, Lynn, Mass.: Frank- 
lin L. Pope, Elizabeth, N. J.; George M. Phelps, New York. N. Y.. 
Frank J. Sprague, New York, N. Y.; Edward Weston, Newark. 
N. J.; Prof. William A. Anthony, Manchester, Conn.; Louis Dun. 
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can, Ph. D., Johns Hopkins University, Baltimore, Md.; Prof. 
Alex. Graham Bell, Washington, D. C.; Francis B. Crocker, Col- 
umbia College, New York, N. Y.; Nikola Tesla, New York, N. Y.; 
Thomas A. Edison, Ph. D., Orange, N. J.; Carl Hering, Philadel- 

hia Pa.; T. Commerford Martin, New York, N. Y.; Prof. Edward 

. Nichols, Ph. D., Cornell University, Ithaca, N. Y.; Prof. 
Edwin J. Houston, Central High School, Philadelphia, Pa.; Dr. 
William E. Geyer, Stevens Institute of Technology, Hoboken, N. 
J.; A. E. Kennelly, Orange, N. J.; Thomas D. Lockwood, Boston, 
Mass.; Louis Bell, Ph. D., Chicago; Prof. Charles R. Cross, Mass. 
Institute of 1 Boston, Mass.; George A. Hamilton, 
Elizabeth, N. J.; Ralph W. Pope, Elizabeth, N. J. 


THE CHICAGO ELECTRIC CLUB. 


THE annual meeting of the Chicago Electric Club was held on 
April 21st. The following-named gentlemen were selected for the 
ensuing — : 

President, B. E. Sunny; first vice-president, F. B. Badt; second 
vice-president, Alex. Konp ; third vice-president. M. A. Knapp; 
fourth vice-president, W. B. Pearson ; secretary, W. A. Kreidler ; 
treasurer, F. S. Terry; managers, F. W. Parker, chairman; Geo. 
C. Bailey, E. Baggot, J. P. Barrett, W. J. Buckley, F. W. Cushing; 
F. E. Degenhardt, E. R. Gilman, J. J. Nate, C. H. Wilmerding ; 
membership commitiee, C. C. Haskins, chairman; T. G. Grier, 
Geo. Cutter. 

The old quarters on Adams street, which have been occupied 
during the last two years, will be deserted on May 1st, when the 
club will take possession of its new rooms on the northeast. corner 
of Clark and Monroe streets. 


CHICAGO ELECTRICAL ASSOCIATION. 


THE meeting of the Chicago Electrical Association, last week, 
was cut rather short by the sudden departure of the audience. 
Mr. F. R. McBerty was reading a paper on the sparking of dynamos 
and the members were getting warmed up by his treatment of 
this fiery subject, when it was found that the upper two stories of 
the building were not only sparking but blazing, and the meeting 
adjourned sine die. . 

The electrical brethren all got out unscathed. A group of 
them was afterwards seen watching the work of the boys in 
blue,” and discussing the uses of electricity for operating ex- 
oeu paors, and proposing measures to prevent the sparking of 
buildings. 


MEETING OF LA SOCIÉTÉ INTERNATIONALE DES 
ELECTRICIENS. 


AT the meeting which took place on the 2d of March, 1892, the 
resident, M. Joubert, reminded the members that the elections 
or the committee had taken place during the previous month, 

and that M. Carpentier had been elected president for next year. 

M. C. Rechniewski then made a communication on the dissi- 

pation of heat in the armatures of dynamo-electric machines. 
The author has made on this subject a series of experiments. In 
one machine, having an output of 8,300 watts, in order not to ex- 
ceed a maximum of 50° C., copper of 440 cubic centimetres, and 
iron of 1,100 cubic centimetres, was necessary. The total cooling 
surface was 950 square centimetres. Fora machine with a ring 
armature, to obtain the same conditions, it wa» necessary to have 
a cooling surface of 5.78 square centimetres per watt. Witha 
multipolar machine, having a total cooling surface of 7,440 square 
centimetres, giving 33 oa a at 120 volts, and running at 490 
revolutions per minute, M. Rechniewski has found that it is 
necessary to have a cooling surface of 3.8 square centimetres per 
watt. 


Letters to the Editor. 


A PROPHECY OF INDUCTION RAILWAYS. 


REFERRING to your April 20, article on page 411, in connection 
with an induction electric railway system, I wish to call the at- 
tention of your readers to the last paragraph but one of a lecture 
which I delivered before the Franklin Institute in Feb. 1891, 
wherein I prophesy an induction system of this kind in the follow- 
ing words: On the asphalt highways, underlaid in certain lines, 
separate from the horse-tracks, with induction plates, glide tri- 
cycles and other low carriages of analogous light and elegant con- 
struction—their motors running at will, when brought over the 
sunken wire-bound plates.” ; 

What I had in mind at the time was of course but a modifica- 
tion of the transformer principle, the primary coils thereof being 
laid in the ground, as close as possible to the surface, and the 
secondary coil being carried upon the car. Iam not even sure 
that this suggestion was original with me at the time, as I might 
have seen a hint of it published somewhere, but cannot be certain 


— 
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upon this point. Ido not know what claims are made in regard 
to the present system in question, but it seems very certain that 
the inherent principle involved is not entirely new. 


OBERLIN SMITH. 
Bripesror, N. J., April 28, 1802. 


Obituary. 


EUGENE H. COWLES. 


EUGENE H. CowLES, eldest son of the late Edwin Cowles, who 
was the editor of the Cleveland Leader, died on April 21, at El 
Paso, Texas, where he had gone for his health. Hemorrhage of 
the lungs caused his death. Mr. Cowles was 38 yearsold. He 
was a director and secretary of the Leader Printing Company, 
and manager of the Cowles Electric Smelting and Aluminum 
Company, of Lockport, N. Y. Together with his brother, A. H. 
Cowles, he invented the Cowles process of making aluminum by 
means of electrical heat, the discovery marking a distinct step in 
metallurgic progress. He also invented improvements in the 
overhead trolley system of propelling street cars by electricity. 


Personal. 


Dr. F. A. C. PERRINE, who has for some time past been con- 
nected with the electrical wire intereste of the Roeblings at 
Trenton, N. J., is resigning there and will go to Boston, where he 
will join the forces of the Germania Electric Company. 


Patent Notes. 


A “SHORT” DYNAMO DISPENSING WITH AIR SPAC 
AND JOURNALS. | 


IN order to diminish the magnetic resistance of the interpolar 
space, and also to increase the relative number of the lines of force 


Fias, 1 AND 2.— NRW SHORT DYNAMO. 


passing through the armature, Mr. Sidney H. Short, of Cleveland, 
hio, has invented the form of generator shown in the accom- 
panying illustrations, where Fig. 1 is a side elevation of the ma- 
chine, partly in section, and Fig. 2 a longitudinal section of the 
armature and lubricating cup. As will be seen, the armature, 
covered with a continuous ring of iron, revolves between the 
pole-pieces which act as a journal, means for lubrication being 
provided. The field magnets can thus be reduced in size and ex- 
cited with a less number of ampere turns, while exercising an 
equal effect in the machine, and are so placed that their action is 
opposed to that of gravity, which minimizes the pressure on the 
bearing surfaces. 

This is a most radical departure from existing methods of 
dynamo construction, and the test of its practical utility will be 
awaited with interest. 


Mr. H. F. PARSHALL has been transferred from the electrical 
engineering department of the Edison General Electric Co. to the 
Thomson-Houston Works at Lynn, as designer of apparatus and 
electrical engineer in the railway and power department. 
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EXTENSIVE ELECTRIC RAILWAY WORK NEAR NEW YORK CITY. 


FIvE electric railway companies have just been incorporated 
in this State to operate in the ‘‘annexed district” of New York 
City. The directors of these companies are Howard Carroll, 
Thurlow Weed Barnes, George C. Clausen, James McNaughton, 
Frank M. Pitton, George H. Laurence, Frank T. Scott, William 
H. Jasper and Charles E. Coddington. A majority of the stock 
in each company is taken by Carroll and Coddington. 

The first of the five is the William’s pare and Westchester 
Traction Railroad Company, with a capital of $80,000 and a length 
of four miles. The termini of this road are to be at the junction 
of the Bronx River and Olive avenue in the village of William’s 
Bridge and the junction of Main street in the village of 
Westchester and Westchester Creek. 

The second is the Suburban Traction Company, with a capital 
of $150,000 and a length of five miles. The termini of the main 
line are the junction of Bronx River and the southern turnpike 
of Harlem road and the junction of Main street in the village of 
Westchester and Westchester Creek. 

The third is the Hopefield and Westchester Traction Company, 
with a capital of $100,000 and a length of seven miles. The 
termini are the intersection of Fifteenth avenue and Third street 
in the village of William’s Bridge and the junction of Long Island 
Sound with the new road between the Eastern Boulevard and 
Long Island Sound. 

The fourth is called the West Farms and Westchester Traction 
Company, with a capital of $80,000 and a length of three miles. 
Its termini are the junction of the Bronx River and the new West 
Farms Road and the junction of Main street in the village of 
Westchester and Westchester Creek. 

The fifth is called the Van Nest, West Farms and Westchester 
Traction Company, with a capital of $150,000 and a length of five 
miles. The termini of its main line are the junction of the Bronx 
River and the new West Farms Road and the junction of the main 
street in the village of Westchester and Westchester Creek. 


LANDING THE FRENCH CABLE. 


THE joint resolution granting to the French Cable Telegraph 
Company, of Paris and New York, the right to land a cable on the 
shores of Virginia and South Carolina, thence to go from Cuba to 
San Domingo, was the subject of a hearing last week before the 
Senate Committee on Commerce, at which Secretary Blaine, mem- 
bers of the French Legation in Washington, and attorneys for the 
company were heard. Secretary Blaine made a vigorous protest 
against the passage of tho resolution, urging that it should be 
killed in committee. It would, he said, prevent the growth of an 
American cable system to Brazil. 


PLANTE AND MODERN ACCUMULATORS.! 


Ir is strange that so much of Planté’s work has been ignored 
and then rediscovered. It is often thought that charging at 254 
volts or more is a modern practice. Plante states that 14¢ times 
the E. M. F. of a Bunsen is all that is necessary. That is to say, 
he always employs a high enough pressure to charge quickly. He 
mentions the liberation of gas, and explains when it shows that 
a cell is charged to saturation and when it does not. Planté did 
not regard his cells as being solely for filling slowly and emptying 
quickly ; he pointed out that they might be used for charging 
quickly and discharging slowly. He was also aware of the high 
initial pressure of a cell after charging and its sudden drop. 
What is still more remarkable is that Plante pointed out that to 
keep a cell right it must be charged fully and kept cha He 
ene for charging and Daniells for keeping fully 
charged. He also points out how a fully charged cell protects its 
own plates from local action. Most of these properties of bat- 
teries had to be rediscovered, Messrs. Drake and Gorham and 
others finding them out gradually. Planté’s book went out of 
print in 1881, and the English translation did not appear till 1887, 
so that though every electrician knew of Planté, few knew what 
he had actually done. 

The remarkable constancy of pressure or discharge of a Planté 
cell is almost unknown in modern practice. It is, however, 
nearly reproduced in the Epstein cell, which will give practically 
its whole discharge with an exceedingly small fall of pressure. 


THE ELECTRIC PLANT ON LEAK'S ADVERTISING CAR. 


THE RocKFORD Mra. Co., of Rockford, III., furnished some 
time ago a small lighting plant, comprising a boiler, six h. p. 
engine and 60-light dynamo for Leak’s private car, which is now 
in Chicago, and parties interested in the products of Place 
county, Cal., are invited to inspect the same. The plant runs 
65-lights and has done excellent work and Mr. M. Leak is en- 
thusiastic in its praise. 
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Inventors’ Record. 


CLASSIFIED DIGEST OF ELECTRICAL PATENTS 


ISSUED APRIL 19, 1892. 


Accumulators :-- 


ry Battery, H. E. Dey, 478,146. Filed Sept. 10, 1890. 
. f nd batteries posed of finely divided 
ve plate for secondary com of fin or 
spongy lead having its edges compressed or compacted and raised above one 
taca, orming a flange or protecting edge along the sides and bottom of the 


ate. 

Secondari Battery, H. E. Dey, 478,147. Filed Sept. 17, 1890. 

Claim 1 follows : 

The combination in a secondary battery with the positive and negative 
plates of the same, of metallic partition plates interposed between con ous 
active plates and provided with thickened or flanged edges and 
between the edges of said partition plates. 


Alarms and Signals :— 


Signaling System, H. A. Chase, 472,983. Filed Nov. 6, 1891. 

A signaling system capable at transmitting a given number in a series of 
short impulses and a series of long impulses whereby two distinct purposes 
may be indicated. 

District Telegraph Box. C. Selden, 478,024. Filed June 15, 1885. 

Consists in the combination with a district signal apparatus of an indicator 
operated by an electromagnet having two coils connected respectively with 
the line and the ground circuit. i 
Electrical Annunciator, T. W. Lane, 473,121. Filed Dec. 15, 1890. 

Employs an electrical set-back com of a magnet, armature having a 
spring connection, supporting posta therefor and a suitable locking device. 
Railway- Signal, U. S. Jackson, 478,190. Filed Oct. 21, 1891. 

eee block system, adapted to be operated both mechanically and 
electrically. 
Electric Ratlwa Signal, J. M. Brasington, 478,288. Filed July 24, 1891. 

A signal for a locomotive cab adapted to warn the engineer of a break or 
obstruction on the track. 


Conductors, Conduits and Insulators: 


Conduit and Trolley for Electric Railway Systems, S. C. Carll and J. W. 
Phillips, 472,962. Filed Feb. 19, 1891. 

A double- wire conduit and trolley for electric railways. 

Conduit for Electric Wires, C. H. Wilson, 478,044. Filed Sept. 19, 1889. 

Claim 8 follows : 

A subway for electric conductors formed of sections of pipe, the different 
sections being joined by a flexible jvint and a T forming a part of said pipe, 
in combination with a lateral extending from said T. 

Electric Cable, W. H. Sawyer, 473,267. Filed Oct. 27, 1891. 

i Consists of a series of wires interbraided with fibrous material into tubular 
orm. 

Electric Cable, W. H. Sawyer, 473,351. Filed Oct. 27. 1991. 

Similar in construction to No. 478,267, but having an air-space through the 
centre. 

Electric Cable, W H. Sawyer, 478,852. Filed Oct. 27, 1891. 

Similar to No. 473 851. 

Electric Cable, W. H. Sawyer, 478,353. Filed Oct. 27, 1891. 

Similar to No. 478,351. 


Dynamos and Motors:— 


ae Core for Electric Motors, D. Pepper, Jr., 478,077. Filed July 24 


A core built up of sections, having at their ends tongues and enclosed re- 
cesses with a spider having arms arranged to grasp and centre the inter- 
locked sections. 
Armature Ring, D. Pepper. Jr., 478,078. Filed Dec. 3, 1891. 

Š . 4072. ure ring adapted for use in connection with the core described in 

o. ; 

Commutator Brush, d. Meyer, 473,195. Filed June 6, 1991. 

Commutator brush having various independent points of contact, 
tlexibly secured so that the breaking of one will in no way affect the other 
for the aod sag of preventing sparking and wearing of the commutator. 
Arma 1 or Dynamo - Electric Machines, 8. H. Short, 478,868. Filed June, 

Employs a foundation ring grooved circumferentially on its inner 
iphery and a laminated core, a portion of the folds of which are of leas width 

that of the foundation ring. 
1 Jor Dynamo- Electric Machines, S. H. Short, 473,864. Filed June 


Claim 2 follows: 

An armature for a dynamo electric machine provided with a branch con- 
ductor for a commutator connection united to the bobbin wire by a flat line 
joint which leaves the bobbin wire practically continuous for winding, 
Pnau or Electric Generators or Motors, 8. H. Short, 473,368. Filed 

une 24, 3 

A tooth armature having magnetic material projecting over the o 
the rectangular bobbin recesses so that a e alot is left aa then 
through which the bobbin wire may be introduced for winding. 

Dynamo- Electric Machine, 8, H. Short, 473,367. Filed June $i, 1891. 

Claim 1 follows : 


A dynamo-electric machine having the armatu rning slidin 
tact with the field poles. 8 . = 9 


Galvanic and Thermo- Electric Batteries :— 


Electric Battery, J. E. Emley, 473,386. Filed Jan. 27, 1891. 

Tn an clectris tat 

ane c tery an electrode formed of 
with each other and suitably secured together, E 
arity, consisting of a disc mounted upon a shaft and arranged to rotate be- 
tween the discs of the first-named electrodes, means of rotating said shaft 
and means for conducting the electricity from the electrodes, 
kanpi and Appurtenances :— 
tric Arc Lamp. O. Patin, 473,076. Filed April 11, 1891. 

An arc lamp adapted to work either in series or shunt and with continuous 
or alternating currents, and producing the lighting and regulating by means 
of a simple coil mounted in shunt with the poles of the are. 

Incandescent Electric Lamp, A. C. Carey, 473,208. Filed Dec. 1, 1891. 


cere means for renewing the carbons of incandescent lamps when 


e A. C. Carey, 9 Filed Jan. 27, 1892. 
rovides means for controlling the briilfancy of inc esce 
. . a 85 individual circuits. 7 cans ne rampa by 
Electric u . M. Kim, 4173,29. Filed Oct. 

Shade and Holder f ie 


Lamp or Incandescent La G. F : 
Filed Aug. 6, 1891. mps, . G. F. Seavey, 473,240, 


Electric Are Lamp, T. E. Adams, 478,288. Filed July 8, 1800. 


—— _—— 
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Has for its object to provide an adjustment that will remain fixed and cer- 
tain for any given current and cannot be changed or modified by the trimmer 


or a t. 
1 Electric Lamp Socket, C. R. Arnold, 478,873. Filed Dec. 17, 


A spring socket for incandescent lamps subjected to vibration or jar. 


Metal-Wor 


Heating ‘ond’ Welding by Electricity, H. Howard, 478,008. Filed Oct. 21, 


A welding system in which the material to be welded forms one pole, and 
a pencil the other pole of an electric arc. 


Metallurgical : 


Electrode, P. L. T. Heroult, 478,398. Filed Aug. 8, 1889. 
An electrode for metallurgical works consisting of carbon, a plate of metal 
extending its entire length and means for fastening them er. 


1 of Producing Metallic Zinc, P. C. Choate, 473,186. Filed Jan. 5, 


Consists of forming an electrolytic solution by dissolving in dilute sul- 

pou acid oxide of zinc in the state of fume free from the lighter soluble 
purities aud then treating the solution by electrolysis. 
A ratus for Producing Aluminum or other Metals, P. Heroult, 473,118. 

led Dec. 27, 1887. 

Electrode for use in Hlectro-Metallurgical Processes, P. Heroult, 473,117. 
Filed Sept. 8, 1889. 

Consists of carbon strips secured together in a single block and a metal 
combined therewith in order to lower the electrical resistance of the elec- 
Tlectrotytic Apne tus for Separating Gold and other Metals 

c Appara or rating and o e From their 
Ores, G. J. Atkins, 473,105. Filed Apr. 28, 1891. 
Ore Separator, S. U. Elliott, 473,066. Filed Aug. 19, 1800. 


Miscellaneous :— 


Electric Clutch, P. W. Willans, 478,042. Filed July 21, 1891. 

Contains an iron ring provided with a series of horns having metal ringn 
of low resistance, circuit windings between the horns and an iron croas-head 
rotating within the ring and having circuit wires wound upon its opposite 
extremities parallel to its axis of rotation. 

Lightning Arrester, M. M. Wood, 478,045. Filed June 20, 1891. 
nsists of a ground wire and a wire leading to the line. 
Claim 1 follows: 

The combination of a ground wire with a wire leading to the line and a con- 
necting circuit from line to ground, consisting in part of a substance of high 
resistance and a substance of low resistance, the two opposed to each other 
and the one subatantially surrounding the other. 

Electric Lock, C. H. kett and C. C. Allen, 473,061. Filed May 5, 1888. 
Machine e for Making Insulated Magnetic Coils, C. E. Lipe, 478,123. Fl 
Electro-Therapeutic Heating Pad, F. H. Soden, 478,133. Filed Sept. 1, 1891. 
Ship's Log, R. T. Hall, 473,222. Filed Sept. 7, 1891. 

Consists of a flexible diaphragm below the water line, a resistance coil, 
connections between its pole- pieces and the diaphragm, an electric gen- 
erator and an indicating device for the variations of resistance. 

11 odo deca and Speed Indicator, W. A. Phillips. 473,841. Filed 

The 5 with the nee or geons or the 55 whos! of the 
register-hand-actuating-gear mechanism, the armature lever one 
end normally resting upon said anchor at its elevated end, and ay eea 
magnet having electrical connection with the car wheel axle. 

Electric Stop Motion for Looms, J. C. Brooks, 473,378. Filed May 14, 1891. 


Railways and Appliances:— 


Hanger for Electric Wires, T. Imeson, L. D. Tibbets and C. L. F. Kellogg, 
478,158. Filed Feb. 2, 1892. 
A trolley-wire hanger consisting of two interlocking jaws in combination 
with a pivot plate. 
8. 18. System for Electric Railways, M. W. Dewey, 478,253. Filed June 
See Tus ELECTRICAL ENGINBER of April 20th. 
Multiple Arc Railway System, S. H. Short, 473,361. Filed Jan. 8, 1800. 
Provides a series of independent blocks of conductor and automatic cut-out 
devices combined with block. 
Trolley Switch, 8. H. Short, 478.862. Filed Jan. 8, 1890. 
An automatic switch operated by the rooy itself. 
Gearless Motor for Electric Railway Cars, S. H. Short, 473,865. Filed June 


24, 1891. 
Relates to street car motors in which the armatures are axially placed with 
reference to the driving axles and directly connected therewith. 
Gearless Pr ing Mechanism for Electric Railway Cars, 8. H. Short 
478,368. Filed July 6, 1891. 
Th 7 eg f lectric rail rising, in 

e pro n or an e c railway car comp: : com- 
bination with the driv axle, an armature mounted on said axle and 
rotating therewith, and field magnets provided with journal bearings at the 
periphery of said armature. 


Switches and Cut-Outs :— 


Electric Switch, F. H. Soden. 478,182. Filed July 2, 1891. 

Permits a ready and convenient use of a hand-operating switching device 
in connection with any desired number of contacts. 

Electric Switch, F. H. Soden, 478,184. Filed Oct. 26, 1891. 

Similar in its object to 478,182. 

Electric Switch, E. H. Johnson, 478,228. Filed Aug. 25, 1891. 

A switch designed especially for currents of considerable quantity and 
pa he tension ; the construction being such that dangerous heating is practi- 

y impossible for the reason that should the contacts n to beat they 
become more firmly pressed together by the expansion of the metals, thus 
automaticall increasing their carrying capacity. 
Cut-Off for trical Machines, J. P. Woolley, 478,28. Filed Nov. 2, 1891. 

The conbiuntion ith l f eight normally suspen 

e com on with an electromagnet, of a w tn y ded 
under, and supported by, said magnet and a cord passing over pulleys and 
connecting to a circuit breaker. 

Electric Switch, E. P. Warner, 478,485. Filed Feb. 2, 1889. 

Consists of two pairs of springs mounted on the opposite side of an in- 
sulating block and a pivoted shifter whereby either pelt may be separated 
from the lamp circuit terminals and connected together, while the other pair 
close upon the terminals. 


Telegraphs : 


Electric Indicating System and Instrument, H. J. Haight, 473,174. Filed 
Dec. 15,1801. 


A system for the purpose of enabling the transmission of a variety of data 
concerning each of several subjects. i 


Telephones and Apparatus :— 


esting Apparatus for Trunk-Lines of Telephone Exchanges, C. E. Scrib- 
ner, 473,089. Filed March 13, 1885. 

Enables the operator wishing to connect with a trunk-line to make a quick 
test to determine what trunk lines are free.. — = 
Telephone Receiver, E. C. pea a Filed July§1, 1801. 

A receiver adapted to be applied to both ears at onde. 
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TRADE NOTES AND NOVELTIES 


AND MECHANICAL DEPARTMENT. 


An ad. ts a good search light to find new custom- 
ers with. 


THE KIMBLE ATOMIZER. 


WE present on this page an excellent cut of the Kimble 
atomizer showing its interior very accurately. The atomizer is 
set up with back countershaft and tightener and is belted ready 
to attach power. The power required to run one machine is 
about 10 h. p. The space occupied by the machine is about 5 feet 
by 7 feet. Attention may be called to the two shafts upon which 
are set a number of beaters or fingers. These are made of a 
superior grade of gun-metal. A key seat is cut in each beater, 
they are then put in place and firmly fastened with a nut holding 
them firmly. It will be noticed that the belt on shaft No. 1 in 
running rides off shaft No 2, both running in the same direction 
and at a speed of 6,000 revolutions per minute. The fingers on 
shaft 2 in revolving pass through the fingers on the other shaft 
and vice versa. On shaft 2 the fingers are placed spirally, giving 
them a tendency to the material from left to right in the 
machine at a velocity of 18,000 feet per minute ; while on shaft 1 
the fingers are put on the reverse way, carrying the material in 
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KIMBLE ATOMIZER. 


the opposite direction at a velocity of 9,000 feet per minute. It 
will be seen by this that we have two opposing parts running in 
opposite directions at a wonderful velocity. This machine is an 

most indispensable article to those whose business necessitates 
the atomizing of mica, asbestos, graphite, carbon, aluminum 
earths, oxides. etc. The R. R. Mica Lubricant Company, 444 
Pearl street, New York, are the manufacturers and furnish a 
nicely illustrated and descriptive catalogue. 


THE MESTON ALTERNATING FAN MOTOR. 


THE accompanying illustration shows the 1892 model of the 
Meston alternating fan motor, manufactured by the Emerson 
Electric Mfg. Co., of St. Louis. The fan is 12 inches in diameter, 
and has a variable speed up to 2,000 revolutions per minute. The 
motor takes a current of 1.8 ampere and runs on a 52-volt circuit. 
It is 1 finished in polished bronze and black enamel, and is 
thoroughly artistic in design. The base or stand is a graceful 
tripod, furnished with soft- rubber cushions, which gives a secure 
footing for the motor, and prevents all noise by vibration. 

The polished bronze castings which serve as bearings for the 
armature shaft, are of highly ornamental design, and are 
extremely strong and substantial. The motor is completely en- 
closed, no wire being visible, nor any of the working parts 
exposed to possible injury. At the same time it is easily acces- 
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sible, as the end covers may be removed entirely in a moment, 
and the armature taken out without disconnecting any wires or 
disarranging any adjustment. 

The regulating device is exceedingly simple. Not only can 
the s and the consumption of current be varied instantly at 
will, but the direction of rotation can be changed by a further 
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MESTON ALTERNATING FAN MOTOR. 


movement of the same button. The armature, commutator, 
brushes and holders are of the finest workmanship and are made 
to last, while the self-oiling bearings form a special feature of the 
motor, and cannot throw oil. 

The Emerson Electric Mfg. Co. are overrun with orders for 
this fan, and have been compelled, thus early in the season, to in- 
crease their facilities. 


THE HOLMES, BOOTH & HAYDENS BALANCED 
FAN. 


THE accompanying illustration shows a brass fan for electric 
motors, recently introduced bv Messrs. Holmes, Booth & Haydens, 
of this city, and Waterbury, Conn. 

Experience has been availed of, to produce a fan that will dis- 
tribute the breeze from it, and not throw it out like a gleam from 
a search light, as many fans do. The high speed of a motor fan 


BALANCED ELECTRIC FAN. 


requires absolute mechanical efficiency to ensure safety, and as 
these fans are finished by the lamp department of Holmes, Booth 
& Haydens, an elegance is secured which makes them decidedly 
ornamental. They are of all sizes from 5 to 15 inches, and lac- 
quate’: or silver-plated. Fan guards are also made for any size 
of fan. 
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THE STEARNS MANUFACTURING CO. 


WE learn that the Stearns Manufacturing Co., of Erie, Pa., 
have now acquired by purchase the remaining franchises of Wood- 
bury, Booth & Pryor and the Woodbury Engine Co., of Rochester, 
N. Y., including all patterns, patents, special tools, trade marks, 
good-will, etc., etc. 
pany not only the sole ownership of the Woodbury high-speed 
automatic steam engines, which they previously purchased, but 
also the Woodbury Medium-Speed Automatic Engines and the 
means of producing both. 

The name ‘‘ Woodbury ” has been for forty years synonymous 
with good steam engines, and with something over three thousand 
of the two classes here named, all bearing the ‘‘ Woodbury” ear- 
marks, to point and refer to, the Stearns Company ought to be 
satisfied they have made no mistakein adding the . 
automatic Woodbury to the Woodbury high speed they have 
already pushed to the front rank of its class. 


THE “VICTOR” CYLINDER AND REGISTER GATE 
TURBINES. 


THE electrical transmission of power over long distances gives 
an immediate value to water-powers, which have hitherto re- 
- mained unimproved because located more or less remotely from 
transportation lines, or because the local demand for power was 
not sufficient to justify the expense. The country abounds in 
such water-powers, many of them of immense magnitude, and it 
is only a question of time when they will be improved and the 
power generated, transported by wires to the surrounding cities 
and towns utilized for light, heat and power. In view of these 
facts a new and increased interest attaches to the question of tur- 
bines, their construction and application. 

With a commendable determination to meet all reasonable 
demands of customers, and maintain their ition as manufac- 
turers, the Stilwell & Bierce Manufacturing Company, of Dayton, 
Ohio, have perfected and introduced their Cylinder Gate” Vic- 
tor turbine, which has been carefully tested in the Holyoke 
testing flume with gratifying results, not only as to high effi- 
ciency but as to power, which was proved to be larger for its 
diameter than any other known turbine. The tests also devel- 
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Fig, 1.—THE VICTOR CYLINDER GATR TURBINE. 


oped a remarkably high efficiency at all degrees of gate opening, 
from one-half to full gate. 
The accompanying illustrations show both styles of the 
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his puts into the'hands of the Stearns Com- 
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“ Victor” turbine made by this company, Fig. 1 showing the 
register gate” and Fig. 2 the cylinder gate.” A separate 


catalogue is published for each one of these wheels, and will be 


Fic.”2.—THE ‘“' VICTOR” REGISTER GATE TURBINE. 


furnished by the manufacturers to interested parties on appli- 
cation. 

These turbines are built in sizes ranging from six to sixty 
inches in diameter, on vertical or horizontal shafts, in a great 
variety of plans adapted to all classes of establishments, from the 
simple country mill requiring 50 h. p. or less up to the mammoth 
cotton mills, paper mills or electric plants, consuming many 
thousand horse power. The Stilwell & Bierce Manufacturing 
Com are also provided with a very complete assortment of 
patterns of all kinds of modern appliances for transmitting power, 
and make a specialty of complete water-power plants for all pur- 
poses, 


A “SHORT” RAILWAY PLANT FOR SIAM. 


THE SHORT ELECTRIC RarLway Co. are now shipping to 
Siam the entire installation for the first electric tramway in that 
country. The plant goes to the Bangkok Tramways Co., who 
will equip a road 6 miles long, 6 foot gauge. The road is practi- 
cally level and most interesting throughout its entire length, cross- 
ing fourteen of the many canal bridges in Bangkok. Teakwood 
poles will be used in construction throughout—in fact, all wood 
used in connection with the installation will be teakwood. The 
plant includes two generators, two steam plants complete, six car 
equipments and extra parts to last for six months. 

e order is the outcome of the visit to this country of Mr. 
Aage Westenholz, who made a thorough examination of elec- 
tric railway apparatus, both in Europe and in this country, visit- 
ing all the large manufacturing companies and the most succesful 
of their plants. Mr. Westenholz is the leading engineer in Siam. 
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NEW EDISON SEARCH LIGHT PROJECTOR. 


WE give below description and illustrations of the new “D” 
type search light projector, recently designed by the Edison 
General Electric Co. Fig. 1 shows the side and front view, and 
Fig. 2 the lamp mechanism, which will give a good idea of the 
general style of the projector. 

The lamp is designed to run on an incandescent circuit with a 
potential of 50 to 55 volts, at which it requires about 15 amperes 
and gives a light of 8,000 c. p. A suitable resistance is placed in 
series with the lamp to permit of its adjustment to the potential 
of different circuits upon which it may be used. The lamp is both 
self-regulating and self-focusing. The lower carbon is pressed 
upwards oe fixed stops by a spiral spring, thus maintainin 
the arc in the focus of the reflector. A hand adjustment is provid 
for raising and lowering these stops, by which the vertical position 
of the arc can be altered. The upper carbon falls by gravity, its 
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The drum is provided with vertical and horizontal adjustments. 
The vertical adjustment is effected by means of a hand wheel 
operating a double-threaded screw. It has a vertical movement 
of 30 degrees, 15 degrees above and 15 degrees below the horizon- 
tal line, which is sufficient for ordinary purposes. The horizontal 
adjustment permits a complete revolution of the drum upon its 
base, so that the light can be readily thrown toward any point of 
the ompa By means of a clamp screw the drum can be 
quickly fastened in any position. 

Provision is made for a cord attachment in order that the pro- 
jector may be operated from a distance if preferred, as for instance 
from the pilot house, when the projector is set at the bow or any 
other part of a vessel. The connecting terminals for the lamp are 
placed on opposite sides of the drum; the conductors can there- 

ore be brought up in the form of spirals without risk of their 
“ crossing.” 
The height of the projector is 4814 inches and the centre of the 


Fias. 1 AND 2.— NEW EDISON SEARCH-LIGHT PROJECTOR. 


descent being perfectly regulated by the lamp mechanism, so that 
great steadiness of light is obtained. The negative carbon being 
placed a little back of the line of the positive carbon, a crater is 
thus formed on the side of the latter and nearly all the light is 
thrown toward the reflector, A ventilating hood on the top of 
the drum provides an escape for the heat. 

The drum is of iron and 18 inches in diameter. A highly pol- 
ished silver plated parabolic reflector 17 inches in diameter, with 
five-inch focus is mounted at one end of the drum on a finely 
threaded . by which it can be moved to or from the arc. 
By this means the light can be concentrated in a narrow beam or 
be widely diverged. The usual focus in projectors of this class is 
from two inches to three inches, and considerable advantage is 
derived by the increase in focus obtained in this projector. A fine 
hole is drilled fongi the screw-piece on which the reflector is 
mounted, through which the exact position of the aro is shown on 
a small piece of ground glass. 


reflector is 86 inches above the bottom of the base. The floor 
space required for the base is 22 inches in diameter. This pro- 
jector is simple, strong and substantial, and all the parts have 

n arranged with a view to secure efficient and easy operation. 
It is estimated that in clear weather the beam of light will have 
an effective range of 2,000 yards. The compactness of the entire 
apparatus renders it especially advantageous for use on vessels, 
wharfs, etc. 


BIDS WANTED FOR AN ELECTRIC RAILWAY AT NIAGARA. 


Me. W. T. JENNINGS, engineer, informs us that on Monday, 
May 2, plans, profiles and specifications will be on exhibition at 
the office of the Niagara Falls and River E Falls, 
Ont., upon which tenders will be received up to May 10, 1892, for 
the compe electrical equipment of the line as far as at present 
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BLOCK SIGNALS ON THE NEW YORK CENTRAL. 


AN important aa and one that is certainly in the right direc- 
tion has been taken by the management of the New York Central 
and Hudson River Railroad. This is the adoption of a complete 
system of block signalling over their entire line between New 

ork and Buffalo. After months of the most careful considera- 
tion and experimenting, they have finally decided upon the sys- 
tems of si s they will use as more or less adapted to different 
portions of their lines. Contracts have been let, and the work is 
well under way. Mr. Theo. Voorhees, general superintendent of 
the New York Central, states that the contract for the work be- 
tween this city and Poughkeepsie has been let to the Johnson 
Railway and 91 85 N and that pornon between Pough- 
keepsie and Albany to the Union Switch and Signal Company. 
That portion of the company’s lines between Albany and Buffalo 
required very careful consideration on account of the amount 
of freight handled there. After specia trips over this particular 
part of the system, a general plan of operations was decided 
on. It is proposed to establish absolute block stations for the pas- 
senger tracks between Albany and Buffalo at a distance of about 
three miles apart. These same stations will be used as a block 
for all freight tracks over the greater part of the entire distance. 
At each end of the divisions and at the approach to large yards, 
auxiliary electric signals will be placed on each side of the freight 
tracks between the signal stations, causing those portions to be 
operated under what might be termed a permissive block system. 
Between Albany and Buffalo there will be ninety-three signal 
stations, seventy-three of which will be iron bridges spanning the 
tracks. These will be light structures, and will carry the signals 
and the cabin of the operator. Every operator’s cabin over the 
entire line will be equipped with Sykes instruments and will be 
operated under what is known as the Sykes system.” The sys- 
tem is expected to be completed between Alban and Buffalo 
about the month of August, and the entire line by the first of 
November. This work is to cost several hundreds of thousands 
of dollars, and the traveling public can now rest assured that the 
best known and absolute systems of protection will be installed 
regardless of their cost. 


THE WADDELL-ENTZ Co. 


THE WADDELL-ENTZ ELECTRIC Co., has just been in- 
corporated in the State of West Virginia under the name of 
the Waddell-Entz Co., witha capital of $5,000,000. The incor- 
porators are Montgomery Waddell, J. B. Entz, W. A. Phillips and 
A. Knauth. In 1890 the concern was incorporated under the 
statute laws of the State of New York with a capital of $100,000. 
Of the $5,000,000 capital stock of the new company, $2,500,000 
will be represented by cash and $2,500,000 by patents. 

It is proposed to greatly enlarge the factory of the company in 
afin on, Conn., and, if found necessary, to build a new one 

together. 


TERMINAL BLOCK FOR STATION SWITCHES. 


THE cuts herewith shows a new style of terminal block for 
station switches manufactured by the Electric Engineering and 
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FId. 1.— TERMINAL BLOCK FOR STATION SWITCHES. 


Supply Company, of Syracuse, N. Y. The wires are all brought 
in from the back. none whatever showing in front of the slate 
base, thus adding greatly to the neat appearance of the switch, 
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and to the ease with which the wires can be inserted or withdrawn 
from the terminal blocks. 

To insert the wire into the terminal, one has only to loosen the 
set-screw, and draw out the hollow terminal plug and solder the 
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wire into it, when it can be readily pushed into the terminal block 
again, the set-screw tightened, and the operation is complete. 

This style of terminal is now used by this company for all 
sizes of station switches from 85 amperes to 1,000 amperes. 


A STORAGE BATTERY STATION AT HAVERFORD COLLEGE, PA. 


Last week we published an editorial article with reference to 
the growing use of sto batteries in central station work, com- 
menting on the fact that so little-had been done here in the same 
field. e Western Electrician of April 30, has a very interesting 
article on the subject, with special details and illustrations of the 
plant at Haverford College, Pa. This plant was started as far back 
as 1887, but early sustained réverses, and the general inpression 
has been that the storage' plant wasin a moribund condition. It 
now appears that although the underground cables used as charg- 
ing mains have virtually been abandoned, the company has gone 


‘on and during the last year has built overhead lines, and is now 


supplying about 8,000 lights. The batteries are generally placed in 
the basament of the houses, and each set supplies from three to 
ten residences. The batteries of the Accumulator Co. and appar- 
atus of the Electro-Dynamic Co. are used. The success that has 
been attained with thìs small plant is a fair indication of what 
might be expected on a larger scale. 


ELECTRIC RAILWAY DEVELOPMENT IN NEW ORLEANS. 


NEw ORLEANS is practically the last of the great American 
cities to adopt the trolley, but it has had to come to it, and a large 
plant is now to be A — in by the New Orleans and Carrollton Rail- 
road Company. The r will be several miles long, and the 
change from mules will be made as quickly as possible. The elec- 
trical equipment will comprise 50 cars of the Thomson-Houston 
system, the cars being mapp ier by the St. Louis Car Company. 

irder rails, 72 pounds, Johnson make, will be supplied by W. 
Kington, of Atlanta; 50-pound T. rail by the Pennsylvania Steel 
Co.; and 60-pound duplex by the Duplex Rail Company. The 
overhead construction will be done by J. G. White & Co., of New 
York, and the Ansonia Company's wire will be used. The steam 
plant will include three Corliss engines of 300 h. p. each. J. Her- 
nandez is president of the road; W. V. Crouch, secretary ; and 
C. V. Haile, superintendent. The consulting engineer for the 
whole work is Mr. A. Langstaff Johnston, who has already done 
so much of the best electric railway construction in the South. 


ConGpon, BLISS & DANIELS, of Washington, D. C., have taken 
the agency for the Dayton Fan and Motor Co., of Dayton, Ohio, and 
have already sold about $1,600 worth of these motors during the 
past four weeks, ranging in size from one to four horse power. 
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THE HOLE IN THE JAR. 


WE show herewith a little patented device, controlled by 
Messrs. J. Jones & Son, of this city. The idea, while simple, is 
of value, and is ased on all gravity cells put out by this company. 
It is only a hole drilled in the side of the battery jar, through 
which passes the wire attached to the copper in the cell. This 
hole prevents any strain to which the wire may be subjected, 
being communicated to the copper, and effectually prevents the 
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displacement of the electrode. This renders the elements of the 
battery permanent at all times. Of course in opaa Fa battery 
when it is to be refilled, this device plays no part at 


KEYSTONE ELECTRIC co. 


ALTHOUGH the activity of large electric 5 
cerns in the East and West is well known, people are quite likely 
to underestimate the amount of work turned out and the large 
number of important sales made by companies whose resi e 
are in neither New York nor Chicago. The Keystone Electric 
Works of Erie, Pa., for instance, are meeting with surprising 
success, and now that they have launched upon the market 
a practical reversible elevator motor, it is more than likely that it 
will be n to increase their facilities in order to keep u 
with their orders. The reversible elevator motor, manufactu 
by this company, having carbon brushes and running directly con- 
nected to elevator mechanism, using no rheostat, is attracting 
wide and favorable attention from both the makers and users of 
elevators. Not until a recent visit to Erie by one of our staff did 
THE ELECTRICAL ENGINEER adequately appreciate the size of the 
business done by the Keystone Electric Works, a business which 
will be partially indicated by the following list of motors ordered 
and shipped since Jan. 1, Manager Leech and Electrician Sturgeon 
are proud of this record, as they may well be: 
Bros., Pittsburgh, 5 h. p. reversible; C. S. Knowles, 

Boston, Mass., 10 h. p. reversible; John J. O’Brien, Erie, Pa., 8 h. 
p. shunt for printing office; Erie Electric Motor Co., Erie, Pa., 
5 h. p. motor 500 volt for running shops; Jamestown Electric 
Light & Power Co., Jamestown, N. Y., 2h. p., for shirt factory; 
F. W. Brody, N. Y. City, 5h. p. reversible, elevator; F. P. Jones 
& Co., Buffalo, N. Y. 3 h. p. shunt, M h. p. reversible, 2 h. p. 
shunt, for fans, 2 h. p. compound; E. A. Sarran, Cincinnati O., 
2 h. p. com and, a h. p. reversible, M h. p. compound, fan; 

eninsular Electric O.. Grand Rapids, Mich., M h. p. reversible; 
Marcus Ruthenburg, New Albany, Ind., 1 h. p. reversible; Graves 
Elevator Co., Rochester, N. V. 10 h. p. reversible, elevator; 
Marple Engineering Co., Detroit, 5 h. p. reversible; E. J. Reblet, 
Erie, Pa., 5 h. p. reversible, elevator; McKinnon Iron Works, 
Ashtabula Harbor, O., 50 light dynamo; Despatch Publishing 
Co., Erie, Pa., 1% h. p. shunt for printing; S. B. Harnon, Wil- 
liamsport, Pa., 1 h. p. compound motor for fans; Hunt & Connell, 
Scranton, Pa., 1 h. p. compound motor for fans; George Leonhart, 
Warren, Pa., 1 h. p. shunt motor, fans; Albert Will, Rochester, 
N. Y., 3h. p. shunt motor; J. F. Gebhardt, New Albany, Ind., M 
h. p. motor, fans; Harris Bros., Jamestown, N. V., 2 h. p. shunt 
motor; Jamestown Street Railway Co., Jamestown, N. V., 10 h. p. 
shunt motor; C. J. Frank & Co., Cincinnati, O., 8 h. p reversible, 
elevator, 36 h. p. compound for coffee mill; H. M. Seitzinger, 
Wilkesbarre, Pa., M h. Ns compound, fans; H. J. Reedy Elevator 
Co., Cincinnati, for Anderson, Ind., 74¢ h. p. reversible elevator; 
Bigelow Electric Supply Co., Lincoln, Neb., one 5 h. p., one 3 h. 
p., one 2 h. p., one I h. p., one H h. p. and one M h. p.; James- 
town Electric Light Co., New York, M h. p., M h. P., 1 h. p., 2 h. 
p.; Dr. F. H. Able, Erie Pa., M h. p. for dental work. 


AMERICAN DISTRICT STEAM co. 


THE AMERICAN DISTRICT STEAM Co., of Lockport, N. Y., report 
an increased and increasing correspondence on the subject of the 
use of exhaust steam from central stations since THE ELECTRICAL 
ENGINEER'S recent articles upon that subject. It is becoming 
obvious to a great many electric lighting and power stations that 


THE ELECTRICAL ENGINEER. 


471 


heat units are being thrown away in exhaust steam during the 
cool and cold weather which would have a ready and profitable 
market were a satisfactory system adopted for the use of exhaust 
steam for heating purposes in the vicinity of stations. The system 
of the American District Steam Co. has already made a paying 
success out of more than one central station that has hitherto been 
unprofitable in lighting and power alone. Mr. I. H. Babcock, 
treasurer of the American District Steam Co., of Lockport, N. Y., 
is only too glad to keep up with his growing correspondence on 
this subject, and believes he sees a way to be a benefactor to the 
electric lighting and power industry in general. 


JONES BROS. & CO. 


ONE of the most notable features of the World’s Fair, in Chicago 
next year, will ba a complete model of the entire plant of the H. 
C. Frick Coke Company, of Scottdale, Pa. This company em- 
poy about forty million dollars capital in its business, and is the 
argest of the kind in the world. | 

he contract has been let to the Jones Bros. Company, of 

Cincinnati, Ohio, who are experts in the making of models. The 

5 cost of this model is between three and four thousand 
ars. 

The plant will occupy a space about 20x50 feet made on a 
scale of one-twentieth of an inch to the foot, and will be an exact 
fac-simile of the original, including boilers, engines, piping, ele- 
vated tracks, cupolas, cars and all other machinery and will be in 
operation. The motive power, however, will be electricity. 


NEW YORK NOTES. 


THE ONANDAGA ELECTRICAL Co., of Syracuse, N. Y., have just 
purchased five Wood 80-light arc machines, making a total of 
400 arc lights, together with 4,500 Slattery alternating and 2,000 
Edison three-wire incandescents. They will install four 825 h. p. 
McIntosh & Seymour tandem compound engines, and four 125 h. 
p. Wood street railway generators. The company will supply 

wer to the People’s Street Railway Co., and will install seven 

ilers of the Phoenix Iron Works, of Syracuse, of 150 h. p. each. 
The officers of the company are as follows: W. B. Kirk, presi- 
dent; J. E. Palmer, secretary, ! of the People's Street 
Railway Co.) and Messrs. Kirk, Palmer, Belden, Myers, Barnes, P. 
B. McClellan, John McLennon, W, A. Andrewsand R. T. Me Donald. 
trustees. The electrical equipment of the plant was ordered 
through Mr. W. J. Morrison, New Vork State agent of the Ft. 
Wayne Electric Co. 


MR. FRANK R. CHINNOCK, one of the most active of the elec- 
trical men in this part of the country, and for many years a highly 
successful representative of the Edison interests, now carried 
his energies and aggressive personality into another field. He has 
become the agent of the Ball Engine Co., of Erie, Pa., and will 
have full repeal te of their New York work, etc., with headquarters 
at 18 Cortlandt street. It is rarely that so well-known a man 
and so popo ar an engineering specialty are thus brought to- 
gether, and the best results may be looked for. Mr. Chinnock’s 
work of late years has given him a thorough insight into the 
engine and steam business, and he has the further advantage of 
knowing the needs of the electric light and power industry in a 
very special manner. 


THE INTERIOR CONDUIT AND INSULATION Co. have issued a 
superb catalogue, No. 7, of their various excellent productions 
and specialties. It has all the familiar artistic taste and finish of 
publications from the Bartlett Press, and is, moreover, admirably 
arranged. The text is also judicious and helpful. The growth of 
the business of the company is shown by the fact that this cata- 
logue is ia large quarto form and fills 46 pages. It has an orna- 
mental cover in tints of blue. 


Mr. RALPH A. SCHOENBERG, with The E. S. Greeley & Co, 5 
and 7 Dey street, has just returned from a Western trip, during 
which he has established agencies for his Pneumatic annun- 
ciator reset,” with such well known concerns as the Central Elec- 
tric Co., of Chicago; the Electrical Supply Co.; Detroit Electrical 
Works, Standard Electric Co., of Cincinnati, and Cleveland Mfg. 
Co., of Cleveland, O. BT ag ä 


Mr. ALBERT E. Davis, manager of the advertising department 
of Electric Power, has resigned his position. He will now have 
control of the advertising of the Dr. Bury Medical Co. and the 
Covert Manufacturing Co., both of West Troy, N. Y., where he will 
hereafter have his headquarters. 


THE Brusa ELECTRIC Co. have removed their Eastern offices 
from 115 Broadway, to the Edison Building, 42 and 44 Broad 
street, Rooms 1, 2 and 3, fifth floor. 


Cortis & Dean, the agents of the Thomson-Houston Electric 
Co., have removed from 115 Broadway to 88 and 40 New street. 


THE STORAGE BATTERY SUPPLY Co. have removed to the 
northeast corner of Twenty-third street and First avenue, 
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Tae NEw YORK INSULATED WIRE COMPANY, of 18-17 Cort- 
landt street, have issued a very neat and comprehensive illustrated 
phlet devoted to their Vulca” duct. It gives a variety of 
etails as to those tubes for interior wiring, with engravings, 
prices, etc., and has also an excellent section on electric light 
wiring installations and the features of safety and permanence 
that have to be taken into account. 


NEW ENGLAND NOTES. 


„ THE ELECTRIC Gas LIGHTING COMPANY, of Boston, have just 
issued to the electrical trade, a circular calling attention to the fact 
that an Indiana house has recently put on the market a new 
battery which they call the ‘‘ Hercules” and which they claim is 
identical with the Samson with “certain improvements.” The 
circular denounces in no measured terms the action of this com- 
pany, which they claim is wholly piratical, and then goes on to 
give the results of two sete of comparative tests of the Samson and 
the new Hercules, one made by Prof. Dolbear, of Tuffts College, 
and the other by Prof. C. F. Brackett. of the Department of Elec- 
trical Engin at the College of New Jersey, Princeton, N. J. 
These tests have evidently been made with the utmost care. 
Prof. Dolbear in concluding his report says: ‘‘ From all this I 
conclude that for sustained service, recovery after service, and 
electrical output, the Samson cell is superior to the Hercules; 
indeed, I know of no ammonium chloride cell that approaches 
the Samson in desirable qualities.” Prof. Brackett winds up 
his report with the following words: ‘‘ It appears from the fore- 
going details that the ‘Samson’ cell is in every way greatly 
superior to the ‘Hercules.’ It has much less internal resistance, 
a much greater sustaining power as respects voltage, conseqnentl 
it affords a much greater current, and this through a very muc 
longer time ; and lastly, its power of recovery is very much 
greater. Indeed, I know of no open-circuit battery cell which 
can compare with it.” All interested in battery work should pro- 
cure a copy of their circular, as they will find much therein that 
is interesting and instructive. 


THE BRADBURY-STONE STORAGE BaTTERY Company, of Lowell, 
Mass., have just issued a very comprehensive and interesting cat- 
alogue relating to storage batteries, and their varied uses for elec- 
tric light and power. In this catalogue they make strong claims 
for its practicability in street railway work, and give some inter- 
esting examples of its success in this line. Its adaptability is also 
clearly set forth for use in mill tramway service, mining service, 
propulsion of vehicles, propulsion of launches, elevators, cash 
carriers, dental lathes and drills, church organs, phonographs, 
fans, coffee mills, deposition of metals, various kinds of electric 
lighting, and a host of other services too many to enumerate. The 
book is well illustrated and shows the battery in various forms, 
and contains useful tables for calculating the size of battery re- 
quired. There are also a number of illustrations of special 
switches and various devices used in conjunction with the storage 
battery, and the book concludes with a large number of the 
warmest kind of testimonials from many who have used the bat- 
tery with the most gratifying success. 


THE ELECTRIC HEAT ALARM COMPANY, of Boston, are in receipt 
of two very warm testimonials regarding the working of their 
heat alarm apparatus, from the Paine Furniture Company, and 
E. B. Stillings & Co., both of Boston. These installations have 
been working now for some weeks, have done all that was claimed 
for them, and have already warned the attendant engineers of 
bearings which were growing too warm for safe working. All 
engineers should investigate this system closely, as it is easily and 
cheaply applied, and affords a protection which it is difficult 
otherwise to get. 


THE FITCHBURG ENGINE COMPANY, of Fitchburg, Mass., have 
moved into their new and capacious factory on the outskirts of 
Fitchburg, and have now got much more ample room for the 
speedy execution of their numerous orders. They have erected a 
handsome two-story brick building, 100 feet long 9 le feet wide, 
and have fitted it up with the most modern machinery. Over- 
head travelling cranes traverse the entire shop, and shipments are 
made direct on to cars on a side track of the Fitchburg Railway, 
specially run in for the purpose. 

THF MASSACHUSETTS ELECTRIOAL ENGINEERING COMPANY, of 
Boston, have been appointed by the State House Commissioners to 
take entire c of the installation of the electric light plant for 
the new Boston State House extension, and are at present prepar- 
ing plans and specifications for this work. No contracts have yet 
been awarded, but they will be given out as soon as the plans are 
completed. 

Mr. HOLLIS FRENCH has become connected with the Massa- 
chusetts Electrical Engineering Company, as one of their regular 
staff of electrical engineers. r. French, who is well known in 
electrical circles, has been abroad for the past year on electrical 
business, and brings with him a wide experience in all kinds of 
N a engineering work, gathered in this country and 
abroad. 
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TAE CORLISS STEAM ENGINE Company, of Providence, R. I., 
have just completed the installation of another, the third, engine 
in the central station of the Worcester Electric Light Company, 
of Worcester, Mass. This engine will be of their regular Corliss 
type, with cylinders 22 inches and 42 inches by 48 inch stroke. 

he fly-wheel is 22 feet in diameter, 62 feet face and weighs 55,000 

unds. The engine at 79 revolutions, will develop about 600 

. 2 and has been built extra strong all through. being a mag- 
705 cent specimen of the Corliss type of engine for electrical 


THE PORTER AND LEAVITT MANUFACTURING COMPANY, of Provi- 
dence, R. I., have now got comfortably settled in their new 
quarters on Mitchell street, and have now ample capacity for 
transacting their largely increasing business in fan motors. The 
Porter and Leavitt motor has made quite a reputation for itself 
in the past year, and business prospects for the coming year are 


extremely good, a good reliable small motor, capable of being run 
from batteries, being highly appreciated. i a 
WESTERN NOTES. 

_ THE BLAKE PUMP.—No single piece of machinery in an elec- 
tric light or power plant is more sensitive than the boiler feeder. 
It is therefore of high importance that the pumps used for this 
purpose be of the highest excellence. The Pond ineering Co., 


report great success with their Blake pump for this service. 
Recent shipments going to Albia, Ia., Electric Light Co.; Holden, 
Mo., Electric Light Co.; Warrenton, Mo., Electric. Light Co. 
Janesville, Wis., Electric Street Railway Co.; Camden, Ark., 
Electric Light and Power Co., two; and Cicero and Proviso Street 
N Chicago; Vincennes, Ind., Electric Light & Power Co., 


THE CENTRAL ELECTRIC COMPANY have just secured the 
Western agency for Schoenberg’s pneumatic annunciator reset, 
This is a very valuable and unique device for replacing the dro 
in annuciators, which is done simply pressing a rubber bulb 
which drives air into a rubber bulb at the other end which raises 
e rop aa it expands. It has been illustrated in THE ELECTRICAL 


_ _ THE ELECTRIO APPLIANCE COMPANY report that spring business 
is beginning to make itself felt. The sales of Paranite wire are 
increasing in a manner that gives evidence, they say, that it has 
not failed to meet the highest requirements. The demand for 
„Canvas Jacket” wire also indicates that the general tendency is 
for a higher grade of line construction. 


Mr. GILBERT G. McDvuFr, well known as a newspaper man in 
electrical circles in the West, has accepted a position with ‘I'he 
Electrical World, and will represent that concern on electrical 
directory work throughout the country. 


THE RAILWAY EQUIPMENT Co. report business as very brisk, 
and already have several large contracts for line material and 
equipment for new street railway plants and extensions. 


Mn. P. C. Burns, of the Peru Porcelain Works, was in Chicago 
visiting last week and has taken his usual orders for porcelain 
specialties they manufacture. 


Mr. W. L. Moase, of the Detroit Electrical Works, was in 
Chicago last week. He reports an excellent trade throughout the 
West and Northwest. 


CHARLES E. WILSON has accepted a position as salesman with 
the Railway Equipment Co. e 5 


PHILADELPHIA NOTES. 


PaBTRICK & CARTER Co. have discontinued their Canadian 
agency, and will hereafter supply the trade direct from their 
Philadelphia head uarters, 125 South Second street. They will 
send catalogues and special trade discount sheets to any Canadian 
or other ad upon application. 


Mr. CHAS. E. WHITE, who for the Ee two years has acted as 
nbsp pr : et 5 5 a., Electrio Light Co., has 
resign position there to occupy a similar one with the Front 
Street Merchants Electric Light Co. of this city. 


Pror. L. F. RONDINELLA, M. E., mechanical, electrical and 

he ee ae opena ne fe coe at 705 Chestnut street, 
elphia. He continue his work, however, at the Cen 

Manual Training School. ra 


Departmental items of Electric Light, Electric 
Ratlways, Electric Power, Telegraph, Telephone, 
New Hotels, New Buildings, Apparatus Wanted, 
Miscellaneous, etc., will be found in the advertising 
pages. 
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LONG-DISTANCE TELEPHONY.—II. 


IX. 


O FAR we have chiefly dis- 
cussed the part that the line 
plays in the long-distance tele- 
phone system and it has been 
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improvements on old ones. Every portion of every 
instrument undergoes expert inspection and criticism 
and the dimensions and style of every screw, washer 
and binding post are set forth in the specifications drawn 
up for the manufacture of all the various pieces of appar- 
tus that are used. 

The instrument equipment of a long-distance line differs 
materially in various particulars from that of a local tele- 
phone line. A more powerful transmitter—one capable of 
a greater range of variation of resistance and of employ- 
ing a stronger battery current—was the first desideratum, - 
as the high resistance in such long lines required all that 
could be obtained in the way of what we may call sound 
energy to allow for loss in transmission. The ordinary 
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made plain how important a part that is, but although it 
is true that a great deal of attention and study has been 
devoted to the line question, the other elements of the 
circuit, such as transmitters, receivers, annunciator drops, 
switching apparatus, bells, repeating coils, lightning arrest- 
ers and all the various items of office and terminal equip- 
ment have by no means been neglected. Both in the 
laboratory of the American Bell Telephone Compani: 
at Boston, and in the engineers department of the 
American Telephone and Telegraph Company, at New 
York, skilled experts are constantly at work devisin 

new instruments and working out modifications and 


type of Bell receiver is such a delicate instrument that it 
leaves no room for further refinement in this direction; the 
improvements that have been made in it have been mainly 
mechanical rather than electrical, and it remains what it 
was when first given to the world—the most wonderful 
and the most delicate instrument known to electrical 
science, 

The transmitter adopted by the Long-Distance Com- 
pany is a modification of the oe instrument, employ- 
ing granular carbon as the medium for varying the resist- 
ance in the battery circuit. The original long-distance 
transmitter was devised at the laboratory of the American 
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Bell Telephone Company; its design is totally different 
from the original Hunning instrument, the only similarity 
being in the use of granulated carbon which Hunning 
adopted instead of two solid electrodes in light contact 
with each other. It is an extremely compact instrument, 
needs no adjustment after once set up (providing that it is 
not ill-treated) and has given excellent service during the 
years that it has been in use. It is now being replaced by 
a later form of instrument constructed on the same prin- 
ciples but after a different pattern; this new transmitter, 
called the “solid back,” even excels the familiar “ long- 
distance” as an efficient transformer of sound waves into 
electric undulations. 

The long-distance transmitter consists of a little circular 
metal chamber which is generally attached to a hinged 
arm mounted on the iron box that contains the induction 
coil, To the neck at the lower part of the metallic 
chamber is fixed a hard-rubber mouthpiece which directs 
the voice to the platinum diaphragm that rests on an insu- 
lating ring placed at the bottom of the chamber. This 
platinum diaphragm is clamped down by.a brass ring; and 
a binding post, insulated from the chamber, which passes 
through it near the edge, affords a connection for one side 
of the battery circuit. Above the brass ring is placed a 
collar of boxwood, which forms asmall insulated receptacle 
for the granular carbon. A brass electrode, shaped like a 
pulley wheel and having radial holes, fits loosely into the 
insulated chamber; the upper flange of this little pulley 
rests on the rim of the metal chamber, making good con- 
tact with it, and the lower surface, which is slightly con- 
cave, comes within about a sixteenth of an inch of the 

latinum foil diaphragm. The granulated carbon, which 
is 80 finely divided as to be a fine flaky powder, occupies 
the spaces between the electrode and the diaphragm and 
between the grooved periphery of the electrode and the 
insulating oollar; the radial holes in the electrode serve 
the purpose of exposing additional surface to the granu- 
lated carbon. As the electrode is in close contact with the 
transmitter chamber, the primary circuit is completed 
through the chamber and the supporting arm to the thick 
winding of the induction coil. This transmitter has been 
the result of a vast deal of study and experimenting, and 
while being extremely compact it is very little liable to get 
out of order or to fail from any cause except bad usage. 
The platinum foil diaphragm, being the most vulnerable por- 
tion of the instrument, is protected from the attacks of in- 
quisitive lead pencils or other implements of unskilled 
labor by the insertion of a couple of wires across the nar- 
row part of the mouthpiece—a very necessary precaution. 


X. 


The latest type of long-distanoe transmitter is called the 
“ solid back ” 11 the chamber containing the electrode 
and diaphragm is mounted vertically in front of a solid 
metal backing in place of the horizontal chamber and ad- 
justable arm of the instrument just described. In the “solid 
back the brass electrode is done away with and an ex- 
tremely small metal chamber is employed. To the dia- 
phragm is attached a small button of hard close-grained 
carbon prepared by a special process for this purpose. 
This granular carbon button serves as one electrode and 
presses lightly against athin layer of granulated carbon, 
which it thus holds in position in the little metal chamber 
that forms the second electrode. This arrangement is 
compactness itself and the mechanical design of the instru- 
ment is very good. No adjastment whatever is required 
when once the transmitter has been put together and prop- 
_ erly tested. The electrical efficiency, as has already been 
stated, is even greater than that of the original long-dis- 
tance transmitter. 

- Both these transmitters are worked with a primary bat- 
tery current having an electromotive force of about six volts. 
The electromotive force should not fall below this figure and 
tae internal resistance of the battery should be as low as pos- 
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sible, to give the best results. The resistance of the primary 
winding of the induction coil used with the long-distance 
transmitters is. 4 ohm and as the lowest resistance of the trans- 
mitter itself is only a few ohms the total resistance in the 
primary oircuit is very low; a battery that will not polarize 
quickly is required for the work, especially as the instruments 
are often used for long periods without a rest. The Fuller 
bichromate battery has been found to give the best results, 
and three cells are supplied with a long-distance outfit. 
This amoant of battery gives the requisite electromotive 
force of six volts, and when in good condition the cells 
have a fairly low internal resistance. The current taken by 
the long-distance transmitter when the battery is in good 
condition ranges from .6 to .7 of an ampere; if the current 
were to exceed the higher figure by very much the trans- 
mitter would become too hot and its speaking efficienc 
would be lowered. The resistance of the secondary wind- 
ing of the induction coil is 14 ohms; the coil is wound 
over an extra long core and is enclosed in an iron box to 
which the transmitter arm is attached. 


XI. 


The long-distance instruments are most familiar to the 
general eae in the form of cabinet sets, an extremely 
sightly form of telephone instrument, The transmitter 
arm is mounted on a neat little desk, which is provided be- 
low with a small closet for the batteries. In an enclosed 
compartment at the back of the desk are fitted the in- 
duction coil, magneto bell and generator, automatic switch 
and lightning arresters. Where space is an important 
consideration, wall sets are supplied, the various parts of 
the equipment being mounted on a more or less ornamental 
backboard, which is fixed to the wall in the same manner 
as an ordinary Blake set. The long-distance transmitters, 
being of compact form and ornamental finish, are well 
adapted for combination with neat metal stands for desk 
use. Of these desk instruments quite a variety of patterns 
has been designed by the telephone companies, principally 
for use in their own offices, where telephone communication 
between the different departments and out-of-town offices 
is in constant requisition, With these desk instruments it 
is of course necessary to provide special switching and bell 
equipments and a separate place for the battery, as the 
desk stand only carries the transmitter and receiver. 

The utmost care is always taken in keeping the long- 
distance instruments up to the top notch of efficiency. 
Practically the only part of the instrument equipment that 
really requires taking care of and attention for maintenance 
is the battery, as all the working parts are of such good 
material and so carefully put together and protected that 
it is very seldom that anything goes wrong with them. 
It is highly necessary, however, that the battery shall be 
maintained in the very best order as a very slight falling 
off in its strength makes a considerable difference in the 
efficiency of the transmitter, much as a slight decrease of 
pressure in an incandescent circuit causes an altogether 
disproportionate loss of illuminating power in the orn te 
A very simple and effective test of the strength of the 
transmitter was accidentally hit upon some time ago by 
the general superintendent and the engineer of the Long- 
Distance Company during the course of some experiments 
that they were making on a line. In order to muffle the 
sounds coming over one circuit, on which one of the ex- 
perimenters was talking in a loud tone, to obtain quiet for 
listening for induction on the other, the turbulent receiver 
was held against the mouthpiece of the transmitter of 
its own circuit. The receiver immediately gave out a loud 
musical note of high pitch, which was sustained as long as 
the receiver was held in front of the transmitter. The ex- 
planation of the phenomenon is simple enough. The 
diaphragm of the receiver being in a state of vibration 
acted through the column of air separating the two, on the 
diaphragm of the transmitter, which in turn reacted 
through the induction coil on the receiver, the impulses 
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following each other with sufficient rapidity to form a 
musical note. It was found afterward that the note oould 
be produced by giving the receiver a slight tap against the 
transmitter mouthpiece, or by calling or whistling into 
them when held together so as to start the vibration. This 
automatic performance of the telephone was experimented 
with to a considerable extent just after the discovery was 
made, and at times a perfect Horas of shrill shrieks could 
be heard on the second floor of the Telephone Building, 
which is chiefly occupied by the technical departments of 
the Metropolitan and Long-Distance companies. A fa- 
vorite diversion with the experimenters was to call some- 
body up in another office and ask him to listen fora 
moment, then to place receiver and transmitter together 
and start the note, which of course was produced with 
equal distinctness in the distant receiver. Asa result of 
these experiments it was found that the note could only be 
obtained when the battery was in very good condition ; if 
the battery was at all run down all efforts to start the note 
would prove unavailing. Consequently the effect was ap- 
plied to a useful purpose and has since served as an acoustic 
battery test; if the telephone will sing it is taken as a 
sign that the battery is up to the mark, whereas silence 
means just the opposite. It has been found, however, 
that this battery test is not so reliable as was first thought, 
because a decided change is produced in the note when 
the connections either of the battery or of the recetver are 
‘reversed, Generally, if the battery is strong, the telephone 
will sing either way, but a reversal of the battery or of the 
terminals of the receiver will raise or lower the pitch of the 
note. The consequence is that on occasions the battery 
may be just strong enough to make the telephone sing 
when the connections are in one direction, but if the con- 
nections are reversed the telephone will remain silent in 
spite of all efforts to start the note. Asa battery test, 
then, the note can only be taken as an approximate indi- 
cation of the state of affairs. 


XII. 


In the operation of long-distance telephone lines it was 
soon found that the ordinary methods of connecting in- 
struments and switchboard apparatus in series would have 
to be modified and that the two sides of the metallic cir- 
cuit must be made as much alike as possible. A great 
many experiments were tried before the fundamental result 
was arrived at that in order to eliminate all disturbances 
and secure a perfectly quiet line it was necessary that the 
two sides of the circuit should balance exactly in all re- 


ELEC ENGRN.Y. 


LONG-DISTANCE TELEPHONE SET FOR DOUBLE DESKS. 


spects—copper and insulation resistance and inductive ca- 
pacity. If there were sufficient variation between the 
„resistance or capacity of the two sides of the circuit to seri- 
ously upset the balance, inductive disturbances would be 


introduced, and if the insulation of one of the wires were 


good and that of the other very low, a similar effect would 
result. So easily may the balance be upset that a long 
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line, which under ordinary circumstances is perfectly 
quiet, may be rendered extremely noisy, so much so that 
it is almost impossible to talk over it, by the addition of a 
very slight resistance or capacity to either side of the cir- 
cuit. In the case of the London. Pari telephone line it 
has been stated that by connecting a condenser of only a 
fraction of a microfarad capacity to one side of the circuit 


LONG-DISTANCE TELEPHONE SET.—UPRIGHT PATTERN. 


the balance was entirely destroyed, although the line is 
normally absolutely ee The refined methods 
of line construction previously described provide for the 
line itself being properly balanced, and the balance is pre- 
served at all points where instruments are connected to the 
line by ridging them across instead of looping them in 
direct according to the old system. The annunciator 
drops on the switchboards are bridged, and where several 
instruments are connected on one line they are all con- 
nected in bridge ; the operator’s circuit at the exchange 
is also joined in bridge so that all the apparatus on a long- 
distance telephone line is connected in multiple arc, just as 
in an incandescent electric light system. In this manner 
a practically perfectly balanced line can be secured, but 
in order to secure efficient working on this plan it was 
necessary to considerably modify the types of apparatus 
previously in use on the looping-in system. 

In order to bridge instruments across the line at differ- 
ent points it is necessary, of course, that the distribution 
of the current should be borne in mind and that the 
bridges should be of sufficiently high resistance not to 
short-circuit the line at any point and thereby prevent 
good transmission between the stations beyond. The 
peculiarities of the telephonic current and of the alternat- 
ing current used for ringing purposes have to be taken into 
account in designing apparatus to be connected in multiple 
arc, and the phenomenon of retardation comes in very use- 
fully in this respect. By constructing coils of such dimen- 
sions as to take proper advantage of the effect of retardation, 
annunciator drops or bell magnets may be permanently 
bridged across the circuit without in the least impairing 
the efficiency of transmission, even on very long lines. The 
coils are wound with very fine wire to an extremely high 
resistance, and the high coefficient of self induction of the 
coils results in enormous impedance to alternating currents 
so that the bridge absorbs but a very minute proportion of 
the speaking current. The automatic bridging magneto 
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bell designed by Mr. J. J. Carty operates on this principle. 
The ringer magnets are permanently connected in bridge 
across the line, and with a line containing as many as 
twenty or thirty stations the transmission between any two 
of the stations is practically as good as if no bells at all 
were in circuit. The experiment has been tried of connect- 
ing a large number of the bridging bells in circuit with a 
long-distance line between New York and Boston, and no 
difference could be noticed in the transmission when the 
bells were cut in and out of the circuit. 


XIII. 


The Long-Distance Company has always devoted great 
attention to the perfection of all parts of the equipment of 
its lines, and from the foregoing 1 of the exigen- 
cies of long-distance metallic circuit-working it is obvious 
that there is abundant opportunity for scientific research 
and experiment in connection with the complicated appar- 
atus that modern telephony demands, The improvements 
that have been made in the various details of the equip- 
ment are almost innumerable, and experience and experi- 
ment constantly suggest others, A great deal of study has 
been concentrated on the central office question, which, 
while it does not approach in the magnitude of its prob- 
lems that which confronts the managers of local systems 
in large cities, still has many fine points that are rendered 
none the less easy because the same care and refinement 
must be maintained in the mazes of switchboards and office 
connections jammed into a small space as are observed on 
poles and cross-arms, where there is plenty of elbow-room, 
and in the luxurious dimensions of cabinet sets, where no 
two wires are allowed to cross. Special metallic circuit 
switchboards were designed for the long-distance operating 
rooms. These switchboards are not wired on the multiple 
system, as the nature of the connections and the number of 
circuits in use do not render the use of multiple switch- 
boards advantageous. The circuits in the switchboard, 
instead of being each connected to one spring jack, are 
separated, and the two sides of a metallic circuit are con- 
nected to two separate spring jacks. This arrangement 
was made in order to avoid all risk of leakage and other 
troubles in the spring jacks. A special twin plug, made 
by placing two ordinary round plugs in a single handle, is 

to make contact with the two spring jacks, which are 
placed close together, but thoroughly insulated from each 
other, in the switchboard, The annunciator drops used on 
these switchboards are known as the ‘‘tubular” drops, 
and were designed for long-distance working ; they have 
high retardation and are connected in bridge across the 
circuit. Special metallic circuit ringing keys are provided, 
by means of which the operators can throw the generator 
current on to any line by merely pressing two small but- 
tons; the generators are kept running constantly by means 
of an electric motor and leads from the generators are run 
through the switchboard and tapped to the ringing keys. 
The listening keys by which the operator’s outfit of trans- 
mitter and receiver is bridged across the line are of the cam 
lever pattern, extremely easy to manipulate. The working 
sie of the ringing and listening keys are protected from 
ust beneath the shelf of the switchboard, only the buttons 
and cams showing above. The keys make contact by 
pressing down thick wedges of hard rubber between two 
sets of metal springs. Normally the wedge is up and the 
springs are insulated from each other; when the wedge is 
pressed down the springs are pushed together and make 
contact. The contacts are always kept clean, as the 
springs are so designed that there isa slight rubbing action 
when they are brought together and separated. 

The protection of their lines and apparatus from damage 
by lightning and strong currents from other electrical 
systems is a question to which telephone engineers have 

evoted unceasing study. There are various points in an 
extensive telephone plant that require protection, and 
different measures have to be adopted in different situa- 


THE ELECTRICAL ENGINEER. 


[May 11, 1892. 


tions, thus materially complicating the problem. A long 
telephone line is generally made up of overhead wire with 
occasional links of submarine cable at river crossings and a 
few miles of underground cable at the city terminals of the 
line. The submarine cables must be carefully protected as 
they are expensive and take time to replace or repair if 
damaged ; the underground cables need efficient protection 
for the same reasons. The delicate apparatus at the sub- 
scribers’ stations and at the exchange calls for the most 
jealous protection because a “sneak current” of very 
moderate strength will soon store up sufficient heat in the 
fine windings of bell magnets and annunciator coils to burn 
them out. At places which are not readily accessible, such 
as cable houses at river crossings in the country and cable 
towers on poles at the outskirts of towns, the protecting 
apparatus must not be so delicate as to interrupt the 
circuit unnecessarily, but must be gauged to act just at the 
point when the portion of the circuit which it guards is in 
danger, and no sooner. For the proper protection of insu- 
lated metallic circuits some device is required which will 
act when the line is charged toa high potential by acci- 
dental contact with a high tension circuit. It might easily 
happen that a wire 5 to an electric light or power 
line operated at high voltage should come in contact with 
& well-insulated metallic circuit telephone line, in which 
case the telephone circuit would become charged to the 
potential of the foreign wire and there would be no flow 
of current to operate a fuse or other style of arrester de- 
pendent om current for its proper action. It is necessary 
then to provide for this possible condition, which, of 
course, might render the circuit dangerous in several 
senses. Lastly, arresters or protectors containing electro- 
magnets to be inserted in the line are not looked on with 
favor by telephone men owing to the retardation introduced 
by the electromagnets, which naturally militates against 
good transmission. From all this it will be seen that the 
proper protection of metallic circuit telephone lines and 
apparatus from damage by foreign currents is no very 
simple undertaking. 


XIV. 


The telephone companies by dint of careful experi- 
menting have worked out a thorough system of protection 
for all points open to attack. Atsubmarine cable crossings 
a special form of brass plate air space lighting arrester is 
inserted between the line wire and the cable. A spiral 
coil of copper wire is also placed in circuit ; the impedance 
offered by the coil to a sudden rash of current induces the 
discharge to jump the air space to ground rather than to 
enter the cable. This arrester is also provided with a fuse 
which melts and opens the circuit when the current flowing 
reaches ten amperes ; this fuse protects the cable from 
damage by a steady current which might be sent through 
the overhead wire through accidental contact with an eleo- 
tric light or power line. At the junction between an 
overhead line and an underground cable a fuse which 
blows at eight amperes is inserted in the circuit for the 
protection of the cable conductors. It was formerly the 
practice to place more delicate fuses, designed to blow out 
at, say, two or three amperes, at the outer terminals of 
underground cables, but so much delay was caused by the 
fuses blowing out and opening the line on the slightest 
pretext that it was decided to let the cable take care of 
anything up to eight amperes, which it can eafely do, and 
to look out for small currents at the office end, where 
burnt-out arresters can be more easily and quickly replaced 
than they can be on cable poles in the suburbs. At the 
exchange terminals of the underground cables a special 
form of strong current and lightning arrester, designed at 
the laboratory of the American Bell Telephone Company, 
is connected to every conductor. This arrester is provided 
with an air space cut-out which interrupts the circuit and | 
grounds the line when the circuit becomes charged to a 
potential of 300 volts. The line being grounded, current 
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will flow, and the fuse at the outer terminal will open the 
line and prevent any damage to the cable conductors. A 
“ sneak ” current arrester completes the protection afforded 
to the instruments; this consists of a small coil of fine wire 
wound on a little bobbin through which a metal pin passes 
but is prevented from passing clear through by a drop of 
fusible metal. A current of .28 ampere circulating in 
this coil for thirty seconds generates heat enough to melt 
the fusible metal, releasing the metal pin and the sprin 
which it holds down. This spring grounds the line, an 
all the apparatus beyond the arrester is cut out of circuit. 
Subscribers’ instruments are provided with lightning and 
strong current arresters of the same pattern as those used 
in the central office. No current of sufficient strength to 
injure the instruments can possibly pass these delicate 
arresters. 


XV. 


Long-distance operating- rooms are established in all the 
principal cities to which the system extends; they are 
generally in intimate connection with the principal local 
exchange, as of course many patrons of the long-distance 
service are among the subscribers to the local service. The 
New York office is in the Telephone Building at 18 Cort- 
landt street, and is immediately below the largest exchange 
of the Metropolitan Telephone and Telegraph Company. 
A description of this office will serve as a typical illustration 
of the manner in which the 
long-distance service is con- 
ducted. The wires are brought 
into the exchange through 
underground cables, which 
reach the overhead lines at 
various points by means of the 
underground system of the 
Metropolitan Company. These 
cables are headed up immedi- 
ately outside the operating- 
room and connected to a small 
cross-connecting board, at the 
opposite side of which are 
terminated the wires from the 
switchboard. The cross-con- 
necting board is an iron frame- 
work divided into vertical and 
horizontal runs through which 
the wires are led in definite 
courses. The line wires being 
all soldered to rows of metal 
plates mounted on hard-rubber 
strips at one side of the board, 
and the switchboard circuits 
being terminated in the same 
manner at the other, any pair 
of line wires can be connected 
to any switchboard circuit by 
running a pair of wires through 
the coross- connecting board. 
This arrangement forms a very 
convenient method of making 
new connections or effecting 
changes in existing ones, as 
all the work required is done 
with a single pair of wires run 
between two fixed points. Be- 
tween the eross-connectin 
board and the N 
proper all the wires pass 
through a test board, where 
every wire is connected to a 
spring jack; of these test boards there are two, one for wires 
leading east from New York and the other for wires 
going west. 

The test boards are provided with Morse keys and relays, 
Wheatstone bridge and galvanometer for testing the lines. 
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Every morning at an early hour a test is made on every 
line by the chief operator, who enters the results in his log 
book. When the lines are all in good condition the testing 
does not occupy very long, and, as we have already seen, 
it frequently happens that no trouble is found on any of the 
lines. When a trouble is dis- 
covered, its locality is traced 
down very quickly; different 
stations are cut in on the defec- 
tive circuit until the trouble is 
placed between two of them, 
and then,if thelines are crossed, 
copper resistance measure- 
ment will give the location 
of the cross with very fair 
accuracy. Regular testing 
stations are established at fixed 
intervals along all the main 
lines and competent linenien 
are in readiness at various 
points to start out to remove 
troubles and make repairs at 
a moment's notice. So syste- 
matically is the daily testing of 
the lines done and so quickly 
are ordinary troubles traced out and attended to that it is 
very seldom that any line remains out of service after ten 
o’clock in the morning, the daily tests being made between 
the hours of seven and eight a. m. Every trouble disoovered 
is noted in the log book of the chief operator together with 
all details as to its nature, location, the name of the line- 
man sent to repair it, the time he started and where from, 
and soon. The next entry will be the time the circuit 
was made O. K. again, together with any further remarks 
relating to the report made by the lineman. All these 
records are carefully preserved and tabulated, and if it is 
found that troubles frequently occur in a certain locality 
or on a certain circuit a definite cause is suspected and a 
strict inquiry is made in order to strike, if possible, at the 
root of the evil. In this manner much curious and useful 
information is obtained as to the conditions which affect 
the working of overhead electric wires in various parts of 
the country. Of course, during severe storms the wires 
and poles must necessarily suffer to some extent and there 
are occasional extraordinary combinations of atmospheric 
disturbance which the weather students account for by 
wonderful stories about a cold wave from the northwest 
meeting a warm wave from the southwest and the two 
mixing themselves up with a hurricane from Tennessee and 
an Atlantic gale charged with vapor from the Gulf Stream; 
against such phenomenal meteorological vagaries as these, 
which are commonly called blizzards, the stoutest con- 
struction cannot always hold out at every point. But 
when accidents happen the long-distance company is not 
content to rebuild merely and be done with it ; a detailed 
investigation is made and the lesson is profited by to the 
fullest extent. If the experience suggests improvements 
they are adopted, and if weak spots are discovered they 
are carefully avoided in future work, so that a certain 
amount of valuable information may be extracted even 
from a destructive blizzard. 


XVI. 


From the test board the lines run to the switchboards 
where they are connected to twin spring 5 and bridged 
tubular drops, as previously described. The switchboards 
are divided up into different sections at which the lines are 
terminated according to the districts which they reach; for 
instance, one section contains the lines running to New 
Haven and Hartford, another those going to Bridgeport, 
Norwalk and Stamford, another Boston, another Philadel- 
phia, and so on. This arrangement of switchboards is 
found to suit the nature of the business very well and no 
substantial departure has been made from it since the 
operating-room was first equipped — about four years ago. 


Desk Telephone Set. 
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At the same switchboard a number of local lines are termi- 
nated on special drops; these lines are rented by business 
men and firms in New York, who use the long-distance 
service to a large extent, many of them requiring connec- 
tion with certain points for several hours each day. The 
local lines terminated at this board are those of subsoribers 
the greater proportion of whose business is with the same 
outside places; the lines are therefore distributed through 
the switchboard in proximity to the trunk wires with which 
they most frequently have to be connected. In another 
part of the operating-room is placed a smaller switchboard, 
connected by trunk wires to the various sections of the 
principal board; here a number of local lines are terminated 
the renters of which require communication with vari- 
ous points in the long-distance system. Their connections 
are more easily handled through this intermediate switch- 
board than if the lines were terminated at the main board; 
the operators who handle these local wires are connected 
by tranks to every section of the main switchboard and 
they pass on the connections by these trunks, giving the 
trunk wire operator the order for the connection required 
over a calling circuit. At the extreme end of the operating- 
room is placed a section of the metallic circuit multiple 
switchboard of the Cortlandt Street Exchange of the 
Metropolitan Company. Nearly 5,000 lines of Now York 
subscribers terminate at this switchboard and the placing 
of a complete section in the long-distance operating-room 

atly facilitates the work of making connections between 
focal subscribers and long-distance points or subscribers in 
any of the cities reached by the long-distance system. 
Trunk wires are run from the local multiple section to the 
various sections of the long-distance switchboard and two 
operators are kept constantly busy making long-distance 
connections for local subscribers. The section of the 
multiple switchboard is provided with special four-point 
spring jacks by means of which the circuit running through 
the rest of the board is cut off when a long-distance con- 
nection is put up, thus preventing an operator at any of 
the other sections from cutting in on the line and obviating 
the risk of any accidental interference with the conversa- 
tion. A further improvement is to throw on a special test 
current in addition to cutting off the multiple switchboard 
circuit so that the line if tested by the operators at the 
other sections shall show busy in the long-distance room. 
Trunk lines run from the long-distance switchboard to the 
other local exchanges in New York, so that long-distance 
connections with local subscribers can be made with the 
minimum number of switchboard connections. 


XVII. 


The operators are 5 with adjustable long-distance 
transmitters and head receivers of the regular type used in 
all exchanges. On the shelf below the spring jacks and 
drops are placed the plugs and cords for putting up con- 
nections, the terminals of the trunk lines which join the 
different sections and switchboards and the operators’ list- 
ening and ringing keys. Every connection made is entered 
on a blank at each end of the line; the entry on this blank 
states the places between which the connection is made, 
the names of the speakers, the time at which the connec- 
tion is put up and taken down and the number of the cir- 
cuit used; the check is signed by the operator and she is 
responsible for the accuracy of the entries. 

he operation of the long-distance service is sufficiently 
complicated and varied, but the work is so thoroughly sys- 
tematized and so carefully supervised that very little time 
is lost in making connections and in taking them down 
when the line is finished with. A large proportion of the 
connections are calls for short conversations from local sub- 
scribers and from the pay stations established in all parts 
of New York and other large cities. The principal pay 
station is that which occupies the first floor of the Tele- 
phone Building, at 18 Cortlandt street; it contains six 
booths, which are in constant requisition all day long. All 
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the pay stations where much business is done are supplied 
with sound-proof booths, which greatly add to the comfort 
of a talk over the telephone. Most of the business done by 
the pay stations and the chance calls of subscribers to the 
local system is in the form of five-minute conversations, 
five minutes being the minimum time charged for. In order 
to work the wires to their best capacity it is obvious that 
the necessary switching and ringing on the part of the 
operators must be done very smartly and snioothiy: because 
several minutes, say two or three, may easily be spent in 
putting each connection through and in restoring every- 
thing to its normal condition when the conversation is fin- 
ished. Although a certain amount of time must obviously 
be allowed for making the connections called for and for 
discontinuing them at the end of the specified time, yet it 
is equally obvious that the time during which the plant 
and staff are unprofitably engaged must be reduced to the 
lowest possible fraction of the working day. At first sight 
one would say that at five minutes for a talk each circuit 
would accommodate 12 conversations in an hour. But 
allowing about three minutes for switching and calling at 
both ends of the line and taking down the connection 
afterward, we get about seven or eight talks in the hour 
and find that for about 40 per cent. of the time the plant is 


earning no money. 


By way of reducing this percentage the principal main 
lines are now worked on the double-track system, all con- 
nections being ordered up and down over a special calling 
circuit. The rapid increase of busines has rendered neces- 
sary the adoption of this system, which results in a large 
saving of time. Between New York and Boston, for 
instance, a certain number of circuits are set aside for 
work 5 Boston and a certain number for work 
originating in New York. One pair of wires between 
New York and Boston is used exclusively as a calling cir- 
cuit to transmit orders for putting up and taking down 
connections, At each office the lines terminate at two 
sections of the switchboard, one for inward service and the 
other for outward; the operator at the outward board 
speaks directly to the operator at the inward board at the 

istant office over the calling circuit, which terminates at 
the inward operator’s head telephone. The sending oper- 
ator at New York gets a call from Williams & Robinson 
for communication with John Brown & Co., of Boston. 
She plugs them on to a line and calls to the Boston oper- 
ator John Brown & Co. on 15 and 16 for Williams & 
Robinson.” The Boston operator plugs John Brown & 
Co, on to circuit 15 and 16 and the connection is made, 
When the New York operator gets the clearing-out signal, 
or when the time is up, she tells the Boston operator to 
take down 15 and 16 and the line is clear again. The 
same performance takes place with the other set of lines, 
the only difference being that Boston does the ordering up 
and down. This system does away with all the work of 
ringing up, waiting for clearing-out signals at both ends of 
the line and other minor causes of delay, and the saving of 
time and consequent improvement of the service amply 
compensate for the withdrawal of a circuit from public use 
to be used exclusively for the regulation of the traffic. 

Besides the pay station business and that arising from 
calls by local subscribers the long-distance system has a 

reat many regular patrons who use the service every day. 
Heuers transact so much of their business by tele- 
phone that they require the exclusive use of a long- 
distance line for several hours each day, the time 
being generally divided up so as to give two or three 
long talks during the day. Others, again, rent the 
entire use of a line and maintain communication be- 
tween their different establishments throughout the day. 
Besides all this private business, the long-distance service 
is in high favor with railway corporations and newspapers. 
For the transmission of orders relating to the operation of 
railways the telephone has the advantage of being a time 
saver, as talking is far quicker than telegraphing; another 
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int that endears it to railway managers is that the 
ong-distance wires remain in working order at times when 
the telegraph lines are completely paralyzed. The Penn- 
sylvania, New York Central, Ol lony, and Boston and 
Ibany railway companies make extensive use of the tele- 
phone for the transaction of their business, and on various 
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A SECTION OF THE LONG-DISTANCE SWITOHBOARD. 


occasions have had to rely on it completely for days at a 
time. The newspapers also have sometimes had to depend 
exclusively on the long-distance telephone for out-of-town 
news, as, for instance, after the blizzard of four years ago; 
having once used it they have been quick to see its adapt- 
ability to many of their special needs. For reporting races, 
baseball and football games, elections and other occur- 
rences in which a lively public interest is taken from the 
field of operations the telephone is infinitely superior to the 
telegraph. Some time ago a New York daily paper senta 
reporter to Boston to describe a baseball game of special 
importance. Instead of adopting the usual method of 


taking notes to be sent by telegraph, a long-distance cir-. 
cuit was arranged for connecting the baseball grounds 


directly with the head office in New York. The reporter 
was provided with a telephone outfit and he simply had to 
describe the game as it went on, his dictation being handed 
to the compositors as rapidly as it was received. Three 
minutes after the conclusion of the game a full account of 
it was set up in type and within an hour or so an “extra” 
was selling in the streets of New York containing a vivid 
snd detailed description of the match. By proper organi- 
zation this jin de sidcle method of reporting distant events 
can be made to give startling evidence of newspaper enter- 
prise in a variety of different ways, and in the long-distance 
telephone system the newspapers undoubtedly have a 

werful and valuable addition to their means for collect- 
ing and transmitting the “ latest intelligence.” 


XVIII. 


One of the chief difficulties that the Long-Distance Com- 
pany met with in introducing its servioe to the public lay in 
the repugnance of heads of firms to use the telephone them- 
selves, 
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It must be borne in mind that the long-distance service 
is chiefly useful to people having important private oom- 
munications to make, such as the exchange of quotations 
between branch houses of bankers’ and brokers’ firms, con- 
sultations between lawyers, the transmission of confidential 
orders from the head office in town to the factory in the 
country and a host of other transactions of a special character 
which would ordinarily require personal interviews or the 
employment of responsible messengers. In order, then, to 
bring the advantages of the long-distance telephone system 
home to those for whom they were intended it was neces- 
sary to induce men to use the telephone who had never used 
it before, but had always left it to the mercy of office boy 
or clerk, Considerable difficulty was experienced in doing 
this, as many people on the first occasion of using the tele- 
phone persist in saying that they can hear nothing and 
working themselves into such a nervous state that in a short 
time they can say nothing either. It is not often taken into 
account that the telephone, while being the most delicate 
electrical instrument known, is the only one that the general 
public actually uses, and the general public, or a considerable 
proportion of it, is rather slow to learn how to use the tele- 

hone properly. It was no easy task to convince heads of 
s that they really could use the telephone themselves 
with perfectly satisfactory results, but the Long-Distance 
Company succeeded in doing it and its patrons have become 
so finely educated in the manipulation of transmitter and 
receiver that they conduct their telephone interviews in the 
most business-like and matter-of-fact manner. 

The prelude to the ordinary telephone conversation be- 
tween persons to whom telephonic communication is not 
strictly a regular item in the daily round of business is 
something like this: 

“Hello! Hello! Hello!” 

“Hello! Hello! Well, who is it?” 

“Hello! Who are you?” 

« Who are you?” 

“Oh! Well, this is Jones. Who are you?” 

“Oh! Is that you, Jones?” 

“ Yes, I'm Jones. Who are you?” 

“Pm Brown.” 

“What? Who?” 
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“This is Brown. How do you hear me?” 

‘Oh! Is that Brown?” 

“Yes. Brown. How do you hear me?” 

“Oh! I hear you pretty well. How do you hear me?” 
“Qh! I hear you well enough.” 
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“ Well, what I wanted to say was that—Hello! Did you 
get that?” 

“Yes go on, I hear you better now.” 

“Qh! all right. Well what I wanted to know was — 
and so on. . 

Practised users of the long-distance wires indulge in no 
such extended preliminaries. For one thing conversations 
are generally by appointment and the parties are usually 
known to each other ; while a second reason for prompti- 
tude is that the time allowed is limited and the line is be- 
ing paid for all the time. Moreover the clearness of trans- 
mission is such that well-known voices are recognized at 
once and there is no more room for misunderstandings 
than there would be in an ordinary conversation when the 
talkers were in the presence of each other and only a few 
feet apart. The opening of a long-distance conversation is 
generally confined to simple salutations such as : f 

“Hello Smith!“ 

“Yes.” 

„This is Robinson. We have had an application from 
Blank & Co., of Detroit, for a consignment of goods on 
commission, what do you know about them?” and so on, 
until all the various matters to be discussed are reeled off 
without breaks or repetitions. 


A LONG-DISTANCE BOOTH WITH WALL SET. 


A surprising feature of long-distance telephony is the 
remarkable amount of business that can be crowded into a 
very short conversation. The fact that the communication 
obtained is an actual conversation at first-hand between 
the persons most directly interested in the matter under 
discussion is what renders the telephone so far superior to 
the telegraph for very many purposes. Question and 
answer are exchanged immediately without the annoying 
delays incident to telegraphic despatches. Propositions 
can be made and commented on, modified or rejected, in a 
manner quite impossible by telegraph ; in fact all the ad- 
vantages of a personal interview are obtained without the 
expenditure of time and trouble involved in a journey. 
Numerous instances could be given of the number of busi- 
ness questions that can be disposed of in a single talk over 
the wires within the minimum time of five minutes. 
Probably the best on record is that where two business 
men, one New York and one in Boston, discussed and settled 
four entirely distinct affairs in one minute and a half. 
Two of the matters dealt with involved large sums of 
money, but the men were able to lay their heads together, 
figuratively speaking, so well, although literally they were 
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so far apart, that it took them but a few seconds in each 
case to decide on what should be done. It can readily be 
imagined how many telegrams would have been required 
to do the same amount of business, leaving entirely aside 
the question of time, which is so often of the first im- 
portance, Every day cases occur where the long-distance 
telephone enables business to be done that the telegraph 
cannot aid and where the only alternative would be a long 
ard expensive journey. For instance, not long ago a New 
York man was notified that his draft on a house in a town 
far up in the interior of the State had been allowed to go 
to protest, and in order to protect his interests he was on 
the point of undertaking a journey that would have kept 
him away from his office for three days when a friend ad- 
vised him to telephone to the bank who held the draft. 
He did so immediately ; the bank informed him of the state 
of affairs and recommended a lawyer in the town to take 
the job in hand; he had an interview by telephone with 
the lera and gave him instructions to proceed, and the 
same afternoon the lawyer reported that he had got out an 
attachment and that the draft would be fully covered. 
The time spent by the New York man over the affair 
might have been an hour, and the total expense was for 
three conversations, one with the bank and two with the 
lawyer, as against an absence from town of two or three 
days and travelling expenses amounting to $40 or $50. 
The actual saving of time and money is by no means 
the only recommendation in favor of long-distance tele- 
phone communication. Often it renders possible the trans- 
action of business which could be done in no other way, 
and many a time a five minutes’ conversation pays for itself 
a thousand-fold. To manufacturers having their head 
offices in New York, branches in other cities and towns, 
and factories somewhere in the country, the service has 
become practically indispensable; the periodical daily 
talks between the chief of the firm and the manager of the 
factory or branch office place all their affairs so thoroughly 
in touch with each other that no manufacturing concern 
who has once adopted the service to its needs would be 
without it for a single day were the cost twice what it is. 
Bankers, brokers and lawyers form another large class of 
patrons, but it was among the manufacturers that the long- 
distance telephone first caught on” and they have stead- 
fastly availed themselves of it from the time of its estab- 
lishment as a commercial means of communication. 


XIX. 


The excellent transmission over the long-distance lines 
has made it possible to organize a novel kind of entertain- 
ment in the form of telephonic concerts. When the sys- 
tem is extended to a new place the capabilities of the tele- 
phone are sometimes shown off to an admiring public by 
giving an inaugural telephonic entertainment the pro- 
gramme being made up of vocal and instrumental music 
and recitations delivered at New York or some other dis- 
tant point and transmitted over the wires to the concert 
hall. These telephonic entertainments have a great 
fascination for the public and they are remarkably effective 
in showing the telephone at its very best. The Long- 
Distance Company has taken considerable pains in 
arranging transmitters and receivers suitable for the trans- 
mission of music and the dissemination of the sound 
through a large hall. It will be remembered that the chief 
attraction of the electrical exhibition held about two years 
ago at the Lenox Lyceum, in New York, was the telephone 
exhibit, where the performances at several of the New 
York theatres were on tap during the evening, recitations 
were given from Boston and the roar of Niagara Falls 
could be heard over the long-distance wires. Quite elab- 
orate concerts have been given in New York and every 
note has been clearly transmitted to audiences assembled in 
Boston, Washington and Philadelphia. Not very long ago 
an entertainment conducted in New York was delivered at 
the same time to three separate and distinct audiences, one 
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in Philadelphia, one in Baltimore and one in Washington. 
A general programme was announced over the wires by a 
speaker in New York before the concert began and each 
number was separately announced in the same manner. 
The ensemble of the orchestra was perfectly reproduced 
in each place and the solos rang out as distinctly and 
clearly as if the singers had been in all three places at once. 
After each performance thunders of applause came rolling 
over the wires from Washington, Baltimore and Phila- 
delphia. 

Another interesting example of the transmission of 
music by telephone occurred about a year and a half ago, 
when Strauss’s famous orchestra was performing at the 
Madison Square Garden. 
A telephonic entertain- 
ment was given from 
New York to a large 
audience assembled at 
the Grand Union Hotel 
at Saratoga. A circuit 
was run from the Long- 
Distance Company’s 
operating-room to the 

adison Square Garden 
and selections from the 
concert given by the 
Strauss orchestra were 


“ Good Bye.” 


switched on in alternation with flute and cornet solos, songs, 
glees and recitations given by musicians and vocalists assem- 


bled at Cortlandt street. The performance was heard all 
over the room at Saratoga by means of a single loud-speaking 
receiver provided with a large funnel-shaped resonator to 
magnify the sound. On the same evening Mr. A. S. Hib- 
bard, the general superintendent of the Long-Distance 
Company, was entertaining a number of friends at his 
house in Morristown, N. J. Mr. Hibbard’s private line 
was connected at Cortlandt street with the circuit running 
to Madison Square and the strains of the famous orchestra 
were heard so plainly in the house at Morristown that the 

uests there assembled danced to Herr Strauss’s waltzes as 
if he had been waving his baton under the same roof 
instead of under one nearly 30 miles distant. 


QUARTZ FIBRES FOR SUSPENSION PURPOSES. 


In the electrical laboratory of Queen & Co., Phila- 
delphia, have recently been made a series of careful ex- 
periments upon the properties of quartz fibres for use in 
suspending galvanometer systems and in other physical 
measurements, as compared with fibres of glass, metal and 
cocoon silk. These tests have shown conclusively that 
quartz fibres are so greatly superior to all others in every 
way tbat the above-mentioned firm have decided to pre- 
pare them for sale, and the following details will be of 
much interest to our readers. 

These fibres are drawn in the oxy-hydrogen flame from 
pure rock quartz, their diameter being regulated by the 
speed of drawing. As to size it is possible to draw them 
from those too fine to manipulate (less than ye inch) 
up to rods y inch in diameter, and in lengths (for di- 
ameters less than ehen inch to ;}4, inch) as desired. 
Inspection with a microscope shows that they are extremely 
uniform in diameter and contain no “ fishes” or flaws of 
any. kind. 

he principal advantages possessed by quartz fibres over 
all others are, first, perfect elasticity ; they show abso. 
lutely no Nachwirkung” or “set” and, when twisted, 
come back to the same position immediately; it is thus 
possible to reach a much higher degree of sensibility with 
5 using a quartz fibre in place of unspun 
silk, for, as is well known, a cocoon fibre, to which is at- 
tached a system under small controlling force will not re- 
turn at once to the zero point within five per cent. of the 
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total deflection. Quartz fibres are also absolutely unaf- 
fected by ordinary changes of temperature or atmospheric 
conditions, whereas silk fibres, absorbing greater or less 
amounts of moisture at different times will have corre- 
spondingly different zero points. 

The tensile strength of quartz fibres is from 50 to 70 
tons per square inch which is nearly as great as the best 
steel, and many times that of silk. Fibres of extreme 
fineness may, consequently, be used; as for example, a 
quartz suspension yhyy inch in diameter will sustain a 
weight of one-half gram. They are, however, very easily 
broken by lateral stress and they are therefore raised or 


lowered as a whole instead of attempting to bend them 


around a spindle, although the finer ones can be success- 
fully wound upon spindles of one-half inch or greater 
diameter. 

The uses of quartz fibres are various ; they can be em- 
ployed advantageously for the suspension of all delicate 
electrometer and galvanometer suspensions. They may 
also, as suggested by Mr. Boys, be used to suspend very 
small bodies, the specific gravities of which are required, 
as there is practically no capillary attraction between the 
fibre and water. Being unaffected by heat and of very 
uniform diameter they are excellent for use as cross-hairs 
in telescopes and microscopes. 

For further information regarding quartz fibres see a 
paper by C. V. Boys “On the Production Properties and 
Some Suggested Uses of the Finest Fibres,” Philosophical 
Magazine,, 1887 ; also a paper by Prof. Richard Threlfall 
on “ Elastic Constants of Quartz Threads,” Ibid, 1890. 


.SHORT’S METHOD OF STOPPING ELECTRIC 
LOCOMOTIVES. 


HERETOFORE in electric railway work it has been largely 
customary to reverse the current in order to stop the 
car quickly, which results in a considerable waste and 
causes a tendency to burn out the motors. In order 
to obviate this difficulty, Mr. Sidney H. Short, of Cleve- 
land, Ohio, has devised an arrangement by means of 
which the motors are disconnected from the ordina 
supply-wire and connected in a local circuit wit 
each other in such a way that the current gener- 
ated in the local circuit and acting ona motor, tends to 
check the forward movement of the car. The two motors 
of a car are connected in the local circuit so that the elec- 
tromotive force of each under the rotation imparted b 
the forward movement of the car opposes that of the other 
and tends to produce a current in such a direction as to in- 
crease its own field magnetism and cut down that of the 
other. The car will thus be checked or brought to a sud- 
den stop if running rapidly, and, if on a heavy grade, will 
creep slowly down without taking current from the supply 
wire and without having the brakes set. In effecting this, 
one motor overpowers the other, owing to the difference in 
the residual magnetism of their fields, and reverses the 
field polarity of the weaker motor, which is thereupon 
operated in such a direction as to run the car backward by 
the current from the more powerful motor, acting as a 
generator. 


REPORTING AN ENGLISH BOAT RACE. 


Tue celerity of telegraphic communication was well 
exemplified at the recent Oxford-Cambridge University 
boat race on the Thames. The press boat, as it steamed up 
the Thames, paid out a cable over the whole length of the 
course, and at each important part of the race a telegraphic 
message was despatched by the Press Association. The 
result was that within a minute of the boats passing any 
well-known landmark, the clubs in London were informed 
of their positions. Furthermore, papers were to be bought 
in Trafalgar Square giving full details of the race at 12.41, 
within six minutes of the arrival of the Oxford crew at the 
winning post. 
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VoL. XIII. NEW YORK, MAY 11, 1892 No. 210. 
The truth of soience has ever had, not merely the task of evolv- 
ing herself from the dull untform mist of tgnorance; but also that 
of repressing and dissolving the phantoms of imagination which 
ever rise up in new and tempting shapes, and which not being of 
her, crowd before and around her and embarrass her way.— Faraday. 
THE EDISON TELEPHONE PATENTS. 
HE American Bell Telephone Company have been in 
some respects singularly fortunate in the essential 
character of the patented inventions upon which their 
business has been based. The original invention of Alex- 
ander Graham Bell has been held by repeated adjudica- 
tions of the courts to embody a novel art or process of 
transmitting articulate sounds by undulatory vibrations of 
electricity. Not only that, but a very general consensus 
of opinion among scientific men has been that no method 
of transmission of speech by electricity other than by 
means of undulatory currents, is in the least likely to prove 
practicable and successful. It follows, therefore, as Justice 
Gray held in the Dolbear case in 1883, that ‘‘if that art 
or process is the only way by which speech can be trans- 
mitted by electricity, that fact does not lessen the merit of 
his (Bell’s) invention, or the protection which the law will 
give to it.” 

Soon after the invention of Bell began to be practically 
used, it became apparent that for speaking over lines of 
any length superior results might be expected if a practi- 
cable means could be discovered of varying the strength 
of a battery current by the action of the vocal vibrations, 
a conception which Bell himself had suggested in his 
patent. Contacts of variable resistance made of carbon 
were soon found to be the desideratum, and it is a singular 
fact that, although thousands of substances have been 
tested and years of experiment have been devoted to the 
subject, carbon remains to-day practically the only known 
material which will satisfactorily fulfil the conditions of this 
service. 
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In the year 1877 and subsequently a number of applica- 
tions for patents were filed by different inventors of tele- 
phone transmitters making claim, in one form and another, 
to the “ carbon contact,” and after the lapse of 15 years, 
due to protracted proceedings in the Patent Offce to de- 
termine who was the original and prior inventor, the cou- 
test terminated in the issue on May 3, 1892, to the Western 
Union Telegraph Company, as assignee of Thomas A. 
Edison, of three patents, one of which is a broad patent 
covering the use of a carbon contact in a telephonic trans- 
mitter; which patents, under the provisions of an existing 
contract, will inure to the benefit and behoof of the Ameri- 
can Bell Telephone Company. 

The text of the most important patent, omitting certain 
portions referring solely to an electro-chemical receiver, 
(which are not relevant to the matter under discussion), is 
given elsewhere in our columns. It would appear 
that inasmuch as this patent covers the use of “plumbago ” 
—which is a well-known form of carbon—as well as other 
similar inferior conductor,” it resembles the Bell patent in 
the particular that it claims the only instrumentality, so far 
yet known, by which speech can be successfully trans- 
mitted by the variation of a battery current, and hence 
unless some other means of varying the current can be dis- 
covered which does not involve the use of semi-conducting 
electrodes at the points of contact of the circuit, this patent, 
if sustained, will effectually protect the most important 
and valuable portion of the business of the American Bell 
Telephone Company. 

In discussion of the question of the probable validity of 
the patent two points may be taken to be pretty well 
established: first, that Edison was the prior inventor of the 
combination he has claimed, and second, that no legal pre- 
sumption against the validity of the patent necessarily 
arises from the fact that it has been pending fifteen years 
in the Patent Office and that meantime the invention has 
gone into extensive public use all over the world. 

The impression appears to be quite general that there 
exists an unsettled question of priority between Edison 
and Hughes in reference to the discovery of the micro- 
phone. However this may be, it is a question wholly aside 
from the present one; for the records show that Edison’s in- 
vention, now patented, must have been made prior to July 
9, 1877, while the earliest publication of Hughes’s experi- 
ments, in which he described carbon contacts, was not 
made until May of the year following. As to the other 
point, it is sufficient to cite the well-known case of the 
Simpson patent on gutta-percha insulation for electric 
wires, the application for which was pending in the Patent 
Office from 1848 to 1867, a period of 19 years, during 
which the invention was in universal use everywhere. The 
patent was nevertheless sustained almost without question 
on this point, although the merit of the inventor was mach 
less obvious than it is in the present case. 

The most important question which will arise in the ad- 
judication of this patent will doubtless be in connection 
with the much-discussed statute limiting the life of a 
domestic patent by that of the prior foreign patent for the 
same invention having the shortest time to run. In the 
present case there are at least nine foreign patents for 
substantially the same invention, all of which bear date 
subsequent to the application, but prior to the grant, of 
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the domestic patent. Some of these foreign patents as, 
for instance, the British patent of July 30, 1877, have 
already expired; others are, presumably at least, still in 
force. The real question is therefore, is it the date of the 
application or the date of issue of the domestic patent that 
is to govern? The decisions of the circuit courts on this 
point have been various and conflicting, but the more 
recent ones appear to have pretty consistently held that 
the date of zssue is the controlling one, and hence that the 
expiration of a foreign patent of prior date, would, upon 
principle, render the domestic patent void ab initio. But 
in the case of Bate Refrigerating Co. v. Hammond, de- 
cided by the Supreme Court on appeal from the Circuit 
Court, the decision of this question was studiously evaded. 
The court expressly declined to pass upon the affirmative 
proposition that the priority of the foreign patent is de- 
termined by the respective dates of application for the 
foreign and domestic patents, and not by the date of issue 
of the domestic patent. As the law now stands, therefore, 
it would seem that the Edison telephone patents are void; 
but when the question comes squarely before the Supreme 
Court for decision, as it undoubtedly will in due time, it 
is perhaps an even chance whether the decisions of the cir- 
cuit courts will not be overthrown. This delightful state 
of legal uncertainty as to the very existence of a property 
of enormous possible value, is a significant commentary 
upon the results of an absurd provision which was injected 
into the patent Jaw, nobody knows by whom, or for what 
purpose, unless it may perchance have been for the benefit 
of patent lawyers, to whom it has certainly proved a veri- 
table bonanza. 


THE COST OF ELECTRICITY IN AGRICULTURE. 


THE proposal to employ new methods in any department 
of work, which has been subject to practically no change 
for long periods of time, naturally arouses the interest of 
all concerned, especially if the proposed change promises to 
bring about large economy in operation or production. The 
experiments which are now being undertaken by the Depart- 
ment of Agriculture in the application of electric motive 
power to,the operation of farm implements therefore have 
a wide significance ; for if it can be shown that there, as in 
the case of the street railway, the horse can be properly 
displaced by the electric motor, an enormously wide field 
will be opened to the latter. Recent articles in Tar ELRC- 
TRICAL ENGINEER, by Mr. A. A. Denton, of the United 
States Experimental Agricultural Station at Sterling, 
Kansas, have well shown the advantages which could be 
derived from the application of the electric motor to farm- 
ing operations. The cost of electric motive power as com- 
pared with horses must, of course, be the deciding factor 
in this intended change, and we have, therefore, thought 
it well to bring out the results arrived at by Prof. R. C. 
Carpenter, of Cornell University, on this point, in order to 
point out some apparent discrepancies which are apt to lead 
toa misunderstanding of the true nature of the problem 
involved. 

Taking up the ques tion of the power to operate the motor, 
Prof. Carpenter assumes that it would require a 75 h. p. 
engine and boiler to develop 25 h. p. at the motor shaft. 
Based on these figures he calculates the cost of such a system 
approximately as follows: 
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Cost of 75 h. p. steam plant $8,750 to $4,500 
Cost of dynamo, 60 h. p. at $80 ......... 1,800 1, 800 
Cost of 25 h. p. motoũrʒr 1,000 1,000 
Cost of wire, 1 mile and return 500 500 
$7,050 to $7,800 
The cost per h. p. delivered (21)......... 326 


And as to the probable oost of operation he caloulates: 
The E would require 2 tons of coal per day at $4. $8. 99 


The help, engineer and motor man, $2 each 
i Making the cost of operatio—ünn 812.00 
To this must be added a man or labor er 1.50 
$18.50 


The cost of operating 21 horses can be taken at cur- 

rent rates ; for man and team at $2.50 per day, 

rr wee col eee snes 

So that there would seem to be a net gain from the 

use of the motor of (per day) .........-.seeee.. $13.00 

In the. case of the team the charge is sufficient for 

repairs, renewals and interest. These items 

would certainly be in the case of the motor one- 

half more, so that the net saving would be less 
than $7 per day. 


We must, however, take exception to what we believe 
is an overestimate on the part of Prof. Carpenter of the 
amount of engine power required to deliver 25 h. p. at the 
motor shaft. Allowing an efficiency of 80 per cent. in the 
generators, a like efficiency in the line, that is, a drop of 
20 per cent., and an efficiency of 80 per cent. in the motor, 
the engine power required would still be a trifle under 
50 h. p. So that not only in the item of first cost of boiler 
and engine and dynamo, but also in the cost of operation a 
considerable reduction would be permissible. Even taking 
Prof, Carpenter’s figures as they stand, there is shown a 
gain in the use of the electric motor, which even on this 
small scale is quite appreciable. 

In discussing this question an important point must not 
be lost sight of, namely, that to base the economy of oper- 
ation upon figures representing 25 h. p. delivered, is to leave 
out of consideration the ultimate shape which electrical 
distribution for agricultural purposes would assume. For 
a proper basis of calculation we must assume a central 
station of several hundred or thousands of horse power, 
from which radiate lines in all directions and to a distance 
limited only by the potentials which are now available. 
The cost of producing one horse power delivered under such 
conditions must differ widely from the case assumed by 
Prof. Carpenter. Nothing could be more simple than the 
establishment of such a station on the alternating plan, 
distributing current at high pressure on small wires with 
numerous taps or junctions where a converter could be in- 
serted, and from which current at low pressure could be 
furnished to alternating motors without commutators, 
which would in itself be a gain from a mechanical stand- 
point. By establishing numerous current outlets, the diffi- 
culties encountered in paying out long lengths of cable is 
avoided, and thus one of the objections to this mode of power 
distribution to farming implements is overcome. 

We hope that the appropriation asked for in the bill intro. 
duced by Senator Peffer will be granted, for although we 
do not deem the amount at all sufficient to carry the experi- 
mental work to completion, it will suffice to make a start 
in a field of the highest importance to all engaged in elec- 
trical work. We believe, indeed, that all manufacturers 
of electrical apparatus ought to lend their aid and co-oper- 


ation for reasons which are obvious, to the successful carry- 


ing out of these experiments. 
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THE PRACTICAL MANAGEMENT OF DYNAMOS AND 
MOTORS.—X. 


Francs Grete. E hb, Role. 


CHAPTER VII ( Continued). 


4. Balance.—The perfection of balance of the arma- 
ture or pulley can be roughly tested by simply running the 
machine at its normal speed and noting if these parts are 
sufficiently well balanced not to cause any objectionable 
vibration. Of course, practically every machine produces 
perceptible vibration when running, but this should not be 
more than a slight trembling. The balance’ of a machine 
can be definitely tested and the extent of the vibration 
measured by suspending the machine or mounting it on 
wheels and running it at full speed. In this case it is 
better to run the machine as a motor, even though it be 
actually a dynamo, in order to make it produce its own 
motion, so to speak, and avoid the necessity of running it 
by a belt which would cause vibration and interfere with 
the test. If, however, the use of a belt is unavoidable, it 
should be arranged to run vertically upward or downward 
so as not to produce any horizontal motion in addition to 
the vibration of the machine itself. Fig. 21 shows a 
machine hung up to be tested for balance and run either as 
a motor or by the vertical belt indicated as a dotted line. 
Any lack of balance will cause the machine to vibrate or 
swing horizontally, and this motion can be measured on a 
fixed scale. 


ő. Noise.—This cannot be well tested quantitatively, 
although it is very desirable that a machine should make 
as little noise as possible. Noise is produced by the vari- 
ous causes given in the chapters on Locating Faults. The 
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machine should be run at full speed and any noise and its 
cause carefully noted. 


6. Electrical Resistance.—There are two principal 
classes of resistance tests that have to be made in connec- 
tion with dynamos and motors. First, the resistance of 
the wires or conductors themselves, which might be called 
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the metallic resistance ; and second, the resistance of the 
insulation of the wires, which is called the insulation re- 
sistance. The former should usually be as low as possible, 
the latter should always be as high as possible, be- 
cause a low insulation resistance not only allows current 
to leak, but also causes “ burn-outs” and other accidents. 
Metallic resistance, such, for example, as the resistance of 
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the armature or field coils, is commonly tested either by the 
Wheatstone bridge or the “drop” (fall of potential) 
method. 

The Wheatstone bridge, Fig. 23, is simply a number of 
branch circuits connected as indicated in Fig. 22. a, B and 
c are resistances the values of which are known. Dis the 
resistance which is being measured. d is a galvanometer 
and E is a battery of one or two cells controlled by a key 
K, all being connected exactly as shown. The resistance c 
is varied until the galvanometer shows no deflection when 
the key k is closed. The value of the resistance p is then 
found by multiplying together resistances c and B and divid- 
ing by A; that is, D —— . A very convenient form of this 
apparatus is what is known as the portable bridge. This 
consists of a box containing the three sets of known resist- 
ances A, Band c controlled by plugs, also the galvanometer a 
and key x, all connected in the proper way. In some cases 
the perfection of convenience is reached by including the 
battery E in the box also, but ordinarily this is not done 
and it is necessary to connect one or two cells of battery 
to a pair of binding posts placed on the box for that purpose. 
Resistances from ny ohm to 100,000 ohms can be con- 
veniently and accurately measured by the W heatstone bridge. 
Below 7; ohm the resistances of the contacts in the binding 
posts and plugs are apt to cause errors. In fact, in measuring 
any resistance care should be taken to make the connections 
clean and tight. The ordinary bridge will not measure above 
100,000 ohms because if the resistance in the arm B is 100 
ohms, 1 ohm in 4, and 1,000 ohms in c, then p is 100,000. 
Sometimes the arms a and B are provided with 1,000-ohm 
coils in addition to the usual 1, 10 and 100 ohm coils, or 
sometimes the arm c contains more than 1,000 ohms in all; 
in either case the range will be correspondingly increased. 
The bridge may be used for testing the resistance of almost 
any field coils that are found in practice. Shunt fields for 
110-volt machines usually vary from about 100 or 200 
ohms in a 1 h. p. machine to about 10 or 20 ohms in a 100 
h. p. machine. If the voltage is higher or lower than 
110 these resistances vary in direct proportion. Series 
fields for arc circuit dynamos or motors vary from about 
1 to 20 ohms. 

The bridge may also be used for testing the armature 
resistance of most machines. But 110-volt shunt machines 
above 10 h. p. usually have resistances below pg ohm, which 
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is below the range of the bridge, as already stated. Higher 
voltage dynamos and motors have proportionally higher 
resistance armatures. Arc machines have armatures of 
about 1 to 20 ohms resistance and are therefore easily 
tested by the leg te 

The “drop” or fall of potential method is well adapted to 
testing the armature resistance of large incandescent dyna- 
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mos or the resistance of contact between commutator and 
brushes or other resistances which are usually only a few 
hundredths or even thousandths of an ohm. This consists 
in passing a current through the armature and a known 
resistance of, say, ohm connected in series with each 
other, as represented in Fig. 24. The “drop” or fall of 
_ potential in the armature and in the known resistance are 
then compared by connecting a galvanometer first to the 
terminals marked 1 and 2 and then to 3 and 4. The de- 
flections of the needle in the two cases are proportional to 
the resistances. The current needed depends upon the 
sensitiveness of the galvanometer, but should not require 
more than a few cells of battery. If a galvanometer is not 
at hand, the drop method can be used with a strong current 
and a voltmeter, the connections being the same as in 
Fig. 28. The current required in this case depends upon 
the resistance to be measured, but it must of course be suf- 
ficient to produce a readable deflection on the voltmeter. 
Usually 10 to 100 amperes and a voltmeter reading to a 
single volt or fractions of one volt are needed for low 
resistances. 

It is wise to start with a small current and increase it 
until a reasonably readable deflection is obtained on the 
voltmeter. The current may be obtained by using a cell 
of storage battery, or a few cells of some strong primary 
battery such as a plunge battery, Bunsen or bichoromate 
battery. The current may also be taken from another 
dynamo or from a circuit, but a bank of lamps or a liquid 
resistance should then be used to control the current, as the 
armature alone, of course, has very little resistance. A con- 
venient form of liquid resistance for this purpose is described 
hereafter in the directions for testing current (No. 8.) 

The insulation resistance of a dynamo or motor, that is, 
the resistance between its wires and its frame should be at 
least one megohm per hundred volts E. M. F., and it is, of 
course, better if it is much higher. It is therefore beyond 
the range of ordinary Wheatstone bridge tests, but there 
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are two good methods which are applicable—the “ direct 
deflection”? method and the voltmeter method. The 
direct deflection method is carried out by connecting a 
sensitive galvanometer such as a Thomson high resistance 
reflecting galvanometer (tripod or square pattern) in series 
with a known high resistance, usually a 100,000 ohm 
rheostat, a battery and a key as shown in Fig. 25. The 
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galvanometer should be shunted with the ,{, coil of the 
shunt so that only ;4,, of the current passes through the 
5 the machine being entirely disconnected. 

e ‘key is closed and the steady deflection noted. It is 
well to use only one cell of battery at first and then increase 
the number if necessary until a considerable deflection is 
obtained. One of the wires is then connected to the binding 
post or commutator of the dynamo or motor and the 
other to the frame or shaft of the machine as indicated b 
dotted lines. The key is closed and the deflection noted. 
Probably there will be little or no deflection on account of 
the high insulation resistance, and the shunt is changed to 
vy $ or left out entirely if little deflection is obtained. In 
changing the shunt, the key should always be open, other- 
wise the full current is thrown on the galvanometer. The 
insulation is then calculated by the formula: Insulation 
resistance = ox exes in which D is the first deflection 
without the machine connected and d the deflection with 
the insulation in the circuit, Æ the known high resistance 
and & the ratio of the shunt. That is, if the shunt is 21 
in the first test and 4 in the second, then & is 100, and 
if the shunt is out entirely in the second gest Sis 1,000. It 
is safer to leave the high resistance in circuit in the second 
test to protect the galvanometer in case the insulation 
resistance is low. Therefore this resistance must be sub- 
tracted from the result to obtain the insulation itself. By 
the above method it is possible to measure 100 megohms, 
or even more. The wires and connections should be care- 
fully arranged to avoid any possibility of contact or leakage 
which would spoil the test. 

The voltmeter test for insulation resistance requires a 
sensitive high resistance voltmeter such as the Weston. 
Take, for example, the 150-volt instrument which usually 
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has about 15,000 ohms resistance; apply it to some circuit or 
battery and measure the voltage. This should be as high 
as possible; say, 100 volts, The insulation resistance of the 
machine is then connected into the circuit as indicated in 
Fig. 26. The deflection of the voltmeter is then reduced 
in proportion to the value of the insulation resistance. 
The insulation is then found by the equation : Insulation 
resistance = = — R, in which D is the first, and 
d the second deflection and & the resistance of the volt- 
meter. If the circuit is 100 volts then D is 100; and if d, 
the deflection through the insulation resistance of the 
machine, is 1 division, then the insulation is: (100 X 15,000) 
— 15,000 = 1,485,000 ohms. This method does not test 
very high resistances, but if little or no deflection is obtained 
through the insulation resistance it shows that it is at least 
several megohms, which is high enough for practical 
purposes. 

he ordinary magneto bell may be used to test insulation 
by simply connecting one terminal to the binding post of 
the machine and the other to the frame or shaft. 

A magneto bell is rated to ring through a certain resist- 
ance, usually from 10,000 to 30,000 ohms, and if it does not 
ring it shows that the insulation is more than that amount. 
This limit is altogether too low for proper insulation in 
any case, and therefore this test is rough and really only 
shows whether the insulation is very poor or the machine 
actually grounded. : 
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THE BUCARAMANGA, U. S. C., ELECTRIC LIGHT 
PLANT. 


Tax electric light is making steady progress in South 
and Central America, and several aang light stations 
recently installed in those regions have been described in 
our columns. Among the plants which have been particu- 
larly successful from the start is that now in operation at 
Bucaramanga, U. S. of Colombia, which was installed by 
Mr. Julio Jones for the Thomson-Houston International 
Electric Co., and, considering the obstacles encountered, 
reflects great credit on his perseverance and ability. 
These obstacles were numberless, some arising from natural 
causes, some from the great backward state of civili- 
zation of the country, and some from evil spirit in the 
people. Among the first may be mentioned the difficulties 
in transportation of the heavy pieces of machinery, the 
total weight of which amounted to about 25,000 pounds. 
This, of course, refers only to pieces weighing between 200 
and 1,400 pounds, all small apparatus having been packed 
in 150-pound packages for mule transportation, so that a 
mule could carry two such packages weighing 300 pounds 
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operandi being to tie two long poles of wood to the piece, 
one on each side and then short ones across these two for 
the men to put their necks under. Pieces aggregating a 
weight of about 12,500 pounds were carried by such means. 

But there was another transshipment which is perhaps of 
greater interest, the transportation in canoes through a por- 
tion of the Lebrija River, which had never until then been 
navigated. Coming from the coast, the city of Bucara- 
manga is reached as follows: First, ascending the Magda- 
lena River by steamer to the mouth of the Lebrija River 
which is not navigable for steamers; here transshipped to 
canoes or “dug outs.” These canoes are about 30 or 40 
feet long, 3 to 5 feet wide and 2 to 24 feet deep, and are 
manned by negroes, called “ bogas”; the canoes are labo- 
riously poled up the stream by six or seven of these men. 

The Lebrija is thus navigable up to the port named 
Botijas, about 35 miles from the city. From this place up 
it is almost impossible to navigate, as the rapids become 
more frequent, and exceedingly dangerous ; and yet for the 
purpose of avoiding a piece of road over a mountain, 
through which it would have been quite impossible to 
travel with the larger pieces of machinery, it became indis- 
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at the most. But even with this weight it is a wonder that 
a mule can travel over the mountains through such roads 
as there exist. All the small packages were carried ‘by 
about 200 mules. 

Of the 25,000 pounds about one-half consisted of pieces 
under 400 pounds weight and such were carried by oxen, 
some on their backs, others dragged over the ground on 
frames of timber, it being impossible to make use of carts 
or any wheeled vehicles on such roads, the condition of 
which is almost beyond description. In some parts stones 
of great size lie across the road, leaving narrow passages 
of only two or three feet width; in others the ground has 
the shape of a Y and then this sort of canal, called a road, 
is curved or zigzagged for the papos of climbing up a 
steep hillside, reducing the grade of the road to about 30° 
or more, and making it a sort of staircase, some steps of 
which are so high, that mules which are not strong enough 
fall right back on the top of their load in attempting to 
jump up. And it was over such roads that pieces which 
weighed as much as 1,400 pounds had to be carried by men 
on their shoulders for a distance of about 25 miles. Such 
pieces would take not less than 60 men each, the modus 


pensable to continue the navigation for about eight miles 
up toa place where they could be landed near the road and 
thence carried away. In some of these rapids they had to 
make use of a winch, which after being secured in some con- 
venient place above the rapid, served to pull up the canoe 
with a strong cable. What this task was, can be conveyed 
best by stating that it took three days of hard labor to go 
up the eight miles, and only 30 minutes to go down. 
Three such trips had to be made with two canoes each 
time, in order to transport all the heavy machinery, the 
direction of the work being taken personally by Mr. Jones. 

Having landed the materials on the ground, next came 
the construction of the station on the side of the Surata 
River, which offered serious difficulties in consequence of 
the great scarcity of laborers, and want of intelligent and 
skilled workmen, especially of masons, not one being found 
that knew his business, besides a complete absence of facili- 
ties for doing the most ordinary kind of work; for in this 
land man has nothing but his hands for tools. The princi- 
pal piece of machinery was a small winch, with which two 
men could lift about a ton, and which, applied to a crane 
which was set up, served to build some large stone walls, 
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made out of heavy coarse stones. The place for the station 
had to be hewn out of a steep hillside composed mostly of 
huge rocks, which had to be blasted, and the construction 
of the ditch which runs along a steep hillside was a matter 
of considerable work. 

Work was first begun in September, 1890, and the 
definite inauguration of the arc lighting took place on 
November 20, 1891. The incandescent light was inaugu- 
rated on December 26 of last year, and Both have since 
been continued running together without interruption and 
with the greatest satisfaction. 

The Bucaramanga electric station is located on the 
banks of the Surata River, 2314 miles away from the city. 
It is a two-story building largely made of stone and brick, 
which measures 44 x 24 feet. The upper story is divided 
into a large dynamo-room and a small room for the en- 
gineers. A third of the first story is occupied by the tail- 
race of the turbine wheels, and a water tank 13 x 19 feet, the 
rest forming a large room, which can, later on, be made 
into a dynamo. room. On one extremity of the tank there 
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is built up an elliptical brick arch,which serves as a support 
eels, as well as for the corresponding parts of the 
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Fig. 2.—ELECTRIC LIGHT STATION, BUCARAMANGA, U. S. C. 


walls of the upper story and roof of the house. It is, con- 
sequently, very solidly built and is 13 feet span, 4 feet rise, 
6 feet long and 3 feet deep. Upon this arch the flume of the 
turbines is solidly set, so that it occupies a corner of the 
dynamo-room on the second floor, as shown in Fig. 1. 

The turbines were furnished by the Roduey-Hunt Ma- 
chine Co., of Orange, Mass. They are a pair of 12-inch 
wheels on a 38-inch horizontal shaft encased in a steel flume, 
made of 4-inch steel plates 4 feet 6 inches in diameter by 
4 feet 10 inches long. The penstock is built of -3 inch iron 
plate and is all divided up into small pieces for ease in trans- 
pa which pieces are all secured by bolts instead of 

eing riveted. It is 42 inches in diameter and about 45 
feet long. It comes out of a brick pressure tank, shown in 
Fig. 2, and tending downwards it descends at an angle of 
53 degrees and finally bends again to enter the flume hori- 
zontally. 

The wheels are capable of developing 160 h. p. They 
work under a head of 50 feet, which is divided up as fol- 
lows : 5 feet in the pressure tank to the entrance of the 
penstock, 35 feet thence to the centre of wheels and 10 feet 
of draught fall. The wheel governor, which was also made 
by the Rodney-Hunt Machine Co., is a double-action 
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governor, and is mounted on top of the wheel. It reg- 
ulates the speed admirably, adjusting the supply of water 
to the wheels exactly in accordance with the expenditure 
of power required by electric machines. The wheels vent 
2,100 cubic feet of water per minute when working at full 
capacity, and revolve with a speed of 780 revolutions per 
minute. The main shaft from which power is transmitted 
to the dynamos is simply an extension of the wheel-shaft, 
to which it is directly connected, and is likewise a 38-inch 
shaft. 

The switchboard is placed in front of the wheels and 
next to it are placed in a comparatively small space the 
four dynamos now in use, leaving sufficient space in the 
same room for three more of them, there being also a sur- 
plus of power in the wheels sufficient to run another set of 
machines equal to those which are now in operation. The 
dynamo machines, all furnished by the Thomson-Houston 
International Electric Co., are as follows: One arc dynamo 
capable of maintaining 30 1,200 c. p. arc lamps; one in- 
candescent dynamo of the alternating current type capable 
of maintaining 650 16 c. p. incandescent lamps by the 
transformer system. This machine is adjusted for 20 per 
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cent. loss, so that it automatically maintains constant pres- 
sure at the terminals of the transformers in the city at 
1,100 volts, the voltage of the transformed current being 52 
volts; and an exciter dynamo for exciting the magnetic field 
of the alternator. This little dynamo is capable of excit- 
ing the field of four such machines; its remaining capacity 
is used at present for supplying the incandescent lamps at 
the station. There is also one 20 h. p. generator adjusted 
for a loss of 25 per cent., so that it automatically maintains 
a constant electromotive force of 500 volts at the terminals 
of the electric motors placed in the town. | 
There is a second set of potential indicators placed at 
the distributing station which is located in the centre of 
the city and there pressure is kept constant at 54 volts, 
The lights burn well and all with equal brilliancy through- 
out the city, and the people are delighted with them. 
Among the convenient arrangements is one for transfer- 
ring the current from one lamp to another placed at a 
distant point by means of three-way switches, eto. At the 
station the lighting is done with incandescent 52-volt 
lamps, two in series, supplied with the current from the 
exciter, the pressure of which is kept at 106 volts, the 
wiring being laid out for 2 per cent. loss. 
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BY J. HOPKINSON, F. R. 8., AND E. WILSON. 
EFFECTS OF THE CURRENT IN THE ARMATURE. 


ram from the Royal Society Paper, p. 842, ‘‘ The currents 
in the fixed coils around the magnets are not the only netiz- 
ing forces applied ina dynamo machine; the currents in the 
moving coils of the armature have also their effect on the re- 
sultant field. There are in general two e variables in 
a dynamo machine —the current around the magnets and the 
current in the armature, and the relation of E. M. F. to currents is 
fully represented by a surface. In well-constructed machines the 
effect of the latter is reduced to a minimum, but it can be by no 
means neglected. When a section of the armature coils is com- 
mutated it must inevitably be momentarily short-circuited, and, 
if at the time of commutation the field in which the section is 
moving is other than feeble, a considerable current will arise in 
„ accompanied by waste of power and destructive 
sparking. 

‘‘ Suppose the commutation occurs at an angle A in advance of 
the symmetrical position between the fields, and that the total 
current through the armature be C, reckoned positive in the 
direction of the resultant E. M. F. of the machine, i. e., positive 
when the machine is used as a generator of electricity. Taking 
any closed line through magnets and armature, symmetrically 
drawn, as ABC DEFA, Fig. 2, it is obvious that the line integral 
of magnetic force is diminished by the current in the armature 
included between angle A in front and angle A behind the plane 
of symmetry. If m be the number of convolutions of the armature, 


the value of this magnetizing force is axom 2A _ 4AmC 


opposed to the etizing force of the fixed coils on the mag- 
nets. Thus, if we know the lead of the brushes and the current 
in the armature, we are at once in a poron to calculate the 
effect on the E. M. F. of the machine. A further effect of the cur- 
rent in the armature is a material disturbance of the distribution 
of the induction over the bored face of the pole-piece; the force 
along B O is by no means equal to that along D E. w the closed 
curved BOG HB, the line integral along o G, and HB is negligible. 
Hence the difference between force HG and BO is equal to 


m 
4xC 3 

To verify this formula is one of the principal objects of this 

STA pair of brushes havi latively fixed positi 

aving relatively itions near 
together, and insulated from the frame and from 9 another, are 
carried upon a divided circle, and bear upon the commutator. 
The difference of potential between these brushes was measured 
in various itions round the commutator, the current in the 
armature, the potential difference of the main brushes, and the 
speed of the machine being also noted. 

The results are given in Figs. 8, 4, 5 and 6, in which the ordi- 
nates are measured poten differences, and the abscissæ are 
angles turned through by the exploring brushes. The potential 
differences in Fig. 8 were measured by a Siemens voltmeter, and 
each ordinate is, therefore, somewhat smaller than the true value, 
owing to the time during which the exploring brushes were not 
actually in contact with the commutator segments. But this does 


= 2 x m C, where & is the angle COG.” 


1, Abstract of paper read before the Royal Society. 


THE ELECTRICAL ENGINEER. 


[May 11, 1892. 


not affect the results, because the area is reduced in the same pro- 
portion as the potential differences. In Figs. 4, 5, and 6 the poten- 
tial differences were taken on one of Sir William Thomson’s quad- 
rant electrometers, and are correct. 

Take Fig. 8, in which machine No. 1 is a generator. A centi- 
metre horizontally represents 10 degrees of lead, and the ordinates 
represent differences of potential between the brushes. The area 
of the curve is 61.8 sq. cm., and represents 180 volta and a total 


130 1 
field of 104 X 99 X 10° = 4.81 X 10° lines of induction. This 


is, of course, not the actual field, which is 8 per cent. greater on 
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account of the resistance of the armature, but is represented by 
an area 3 per cent. greater. An ordinate of 1 cm. will represent 


1 
an induction ot. 61.8 X 10* = 7.0 X 10 lines in 10 degrees. The 


area of 10 degrees is 39.5 x 1.73 = 68.8 sq. om.“ Hence, an ordi- 
nate of 1 cm. represents an induction of 1,024 lines per square 
centimetre. The difference between ordinates at 50 degrees and 
140 degrees is 2.5; hence the difference of induction is actuall 
2,560. Theoretically, we have x = % = xm = IMC = 9. 
Therefore, 2 km C = 8,072, and this is the line integral of mag- 
netizing force round curve. 

Let A be the induction at 50 degrees, and A + ô at 140 degrees; 
these also are the magnetizing forces. Hence, (A + ô)1.4— A 
14=2kmC; 6 = 2.200 as against 2, 560 actually observed. 

Take Fig. 4, in which No. 2 machine is a motor. The total 


107 
field = i04 X 20 X 10° = 5.15 x 10° lines of induction. Since 
ours of the diagram is 58.5 sq. cm., an ordinate of 1 cm. = 
53.5 X 10% = 96 X 10“ lines of induction in 10 degrees. Hence, an 


9.6 x 10 
ordinate of 1 cm. represents an induction of — 683 1,400 lines 


per sq. em. The difference between ordinates at 820 degrees and 

at degrees is 2.0; hence, ar pea a of 1 A actually 
k í 

2,800. Theoretically we have — 7 = 2 = 2,666, 

as against 2,800 actually observed. 


In Fig. 5 No. 1 machine is a generator. 


§2 
The total field = 104 


* 12 U X 10 = 8.97 X 10° lines. The area of the diagram is 90.9 


OT a qin 
eq. cm., and therefore an ordinate of 1 cm. = pgp X 10° = 4.37 


* 10‘ lines in 10 degrees. Hence, an ordinate of 1 cm. represents 
4.37 X 10 
68.3 


an induction of = 689 lines per sq. cm. The difference 
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between ordinates at 50 degrees and at 140 degrees is 4.5; hence, 
the difference of induction is actually 2,877. Theoretically, we 


kmC 3 104 > 12.9 
ve : k = axe = 8,010, as against 2,877. 


63.5 
In Fig. 6, No. 2 machine is a motor. The total field = 104 * 


2. In calculating this area, the allowance for fringe at ends of armature is 
taken less than before, because the form of opposing faces differs. 
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N * 10° = 4.96 X 10.6 lines. The area of the diagram 112.2 


4.96 
sq. cm., and therefore an ordihate of 1 cm. 12.2 X 10° = 4.42 
xX 10‘ lines in 10 degrees. Hence, an ordinate of 1 cm. represents 
The differ- 


ence between ordinates at 323 degrees and at 238 degrees is 4.2; 
hence, the difference of induction is actually 2,718. Theoretically, 


2kmC 104 X 12.8 
we have 7 AK = 2,870, as against 2, 718 


actually observed. 
At page 345 of the paper on Dynamo- Electric Machinery it is 
shown that 


y — 1 A 4AmC 
14 — 4A m O = F 41 2. ,. 


where I = F (4 AN n o) is the characteristic curve when C = 0, and 
A is the lead of the brushes, 

The following is an endeavor to verify this formula. The 
potentials both upon the magnets and upon the brushes were 
taken by a Siemens voltmeter, and are rough. The speeds were 
taken by a Buss tachumeter, and there is some uncertainty about 
the precise lead of the brushes, owing to the difficulty in deter- 
mining the precise position of the symmetrical position between 
the fields, and also to the width of the contacts on the commu- 
tator. 

It was necessary in order to obtain a marked effect of the 
armature reaction, that the magnet field should be com 
tively small, that the current in the armature should be large, 
and the leads of the brushes should be large. 

The two machines had their axles coupled so that No. 1 could 
be run as a generator, and No. 2 as a motor. The magnets were 


an induction of ggg X 10. = 647 lines per sq. cm. 


in each case coupled parallel, and excited by a battery each 
through an adjustable resistance, The two armatures were 
coupled in series with another battery, and the following obeer- 
vations were made: 


Potential on Potential Speed per Current in | Lead of 
magnets in volts.| on brushes. minute. amperes. rushes. 
No. 1 24—24 66—67 880 102—103 26° 
No. 2 29—29 86—84 880 102—108 29° 
| 
No. 1 1814 199700 7586 
No. 2 1460 221900 9290 


Corrected potential 
Currents i 
1 41 nc tor resistance of Total 59 
„ 
No. 1 1.78 8, 900 70.8 2.80 X 10° 
No. 2 | 2.15 10,750 80.7 2.65 X 10° 
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As there was uncertainty as to the precise accuracy of the 
measurements of potential, it a best to remeasure the 
tentials with no current through the armature with the Siemens 
voltmeter placed as in the last experiment. Each machine was, 


therefore, run on open circuit with its magnets excited, and ite 
potential was measured. 


P - ial 
a Seale) See | ee 
No. 1 25—25 90.90 90.0 
No. 2 28—28 79.80 715—710 98.2 


From which we infer, that we are upon a part of the 

ractically straight; in which case, of 

course, the formula is reduced very nearly to 

I= 42 (4anc—4AmC). 
212 


Potential on Induction 


Potential on 
| magnets. brushes. I=F(4xrno). 
No. 1 24 86.4 2.82 X 10% 
No. 2 29 : 101.7 8.80 x 106 
We have further : 
A = 0.45 for No. 1. A = 0.5 for No. 2 
4m 2920 14m OA = 448,800. 
Y v al, 


It has already appeared that experiment gives for Jin No. 1 
2.8 X 10°, and in No. 2, 2.65 x 10°. The difference is pronen 
due to error in estimating the lead of the brushes, which is diffi- 
cult, owing to uncertainty in the position of the neutral line on 
open circuit. 


ELECTRIC LAUNCHES IN ENGLAND. 


THE specially built electric launch constructed by Messers. 
Woodhouse & Rawson, United, Limited, at their Chiswick Works 
to the order of the Southport Corporation, for use on their arti- 
ficial lake was running during the Easter holidays with remark- 
able success. This boat, The Bonnie Southport.” will seat 40 
persons, is 88 feet 5 inches long, has 7 feet 6 inches beam, and 
fabs evans 2 feet pac ie of water. 58 is carvel built of 

right maho „ with a large counter, and is propelled by a 5 h. 
p. W. & R. motor. 7 props . 
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Reports of Companies. 


OFFICERS FOR THE GENERAL ELECTRIC CO. 


THE new General Electric Co. which is composed of the Edi- 
son General and Thomson-Houston Electric companies, elected its 
officers last Wednesday. 

C. A. Coffin was elected president ; Eugene Griffin, first vice- 
president, and Samuel Insull, second vice-president. A. S. Beves 
was made treasurer and assistant secre ; E. J. Garfield, secre- 
tary; J. P. Ord, comptroller; E. Clark, auditor, and B. F. Peach, 
Jr.. and W. F. Pope, assistant treasurers. 

The directors elected were : J. Pierpont Morgan, C. A. Coffin, 
Thomas A. Edison, D. O. Mills, F. L. Ames, T. Jefferson Coolidge, 
Eugene Griffin, Henry L. Higginson, H. McK. Twombly, C. H. 
Coster, and F. S. Hastings. Mr. Twombly was made chairman 
of the board. $ 

It is possible that changes may occur later on in the consti- 
tution of the directory. For instance, it is understood that Mr. 
Hastings is leaving for Chicago, where he will be permanently 
connected with some very large interests there outside of the 
electrical field. 

Reports have been current as to the intention to consolidate 
all the Canadian interests of the two companies under a large new 
company ; and it is also rumored that one or two departments of 
the existing business may be turned over to new companies to be 
run independently under separate and distinct management. 

A report has been current during the last few days that 
arrangements have been made by which the Edison General Elec- 
tric Co., will, in all probability, give up the manufacture of elec- 
tric and fixtures. It is also rumored that their large fixture 
business including the Avenue B factory property has been dis- 
pose of toa ar peed or syndicate of capitalists, and that Mr. 

uel Insull wil e the presidency of the new concern. This 
is important news, if true, and there seems no good reason for 
doubting its accuracy. 


Patent Notes. 


THE EDISON CARBON TRANSMITTER PATENTS. 


AS announced in our editorial columns last week, the Patent 
Office on May 8, granted to Mr. Edison several patents relating to 
the art of telephony, one of which is of more than usual import- 
ance on account of the scope of its claims relating to the use of 
plumbago or carbon in telephone transmitters. We give below an 
abstract of this patent upon which we comment elsewhere in this 
issue. 

UNITED STATES PATENT OFFICE. 


TROMAS A. Epison, oF MENLO Park. New Jersey, ASSIGNOR TO THE WEST- 
ERN UNION TELEGRAPH Company, OF New York, N. Y. 


Speaking- Telegraph. 
Specification forming part of Letters Patent No. 474,231, dated May 8, 1892. 


Application filed July 20, 1877. (Model.). Patented in England July 30, 1877, No. 
2,909: in Canada October 20, 1877. No. 8,026; in France December 19, 1877, No. 
121,687; in Belgium January 11, 1878, No. 43,964; in 1 Janu- 
ary 15, 187 ; in Italy January 19, 1878. No. 9,791; in Germany January 23, 
1 0 No. 14,308: in Spain May 6, 1878, and in Russia February 15-27, 1882, No. 
1,161. 


To all whom it may concern. 

Be it known that I, Thomas A. Edison, of Menlo Parg, ın tne county of 
Middlesex and State of New Jersey, have invented an Improvement in Speaking- 
Telegraphs, (for which I have obtained sore cn patenta in the following countries: 
in Great Britain, dated July 30, 1877. No. 2,909; in France, dated December 19 
1877, No. 121,687; in Belgium, dated January 11, 1878, No. 48,984; in Italy, dated 
Jeor 19, 1878, No. 9,791; in Spain, dated May 6, 1878; in A u 
dated January 15, 1878: in Germany, dated Jan 28, 1878, No. 14,308; in Russia, 
dated February 15-27, 1882. No. 1,161, and in Can dated October 20, 1877, No. 
8,026.) of which the following is a specification. 

The object of this invention is to transmit the human voice over telegraphic 
wires for conversational purposes. 

The invention consists in the use, in the circuit of oprat ee ereDe trans- 
mitter, of one or more contact-points formed of semi-conductors, such as plum- 
bago. peroxide of lead, and other oxides and conducting material. 

Fig. 1 shows the transmitter and receiver. A is the resonant chamber, over 
the end of which the diaphragm is stretched, either side of which may be made 
heavier in the center by a smali weight if great amplitude is required of the dia- 
ph .de are the two contact-springs, having points made of compressed 
n mixed, preferably, with gum- rubber; but any substance not liable to 
rapid decomposition may be used. These points face each other on the opposite 
side of the diaphragm and make contact with platina disks secured to the dia- 
phragm. The spring b passes through a hole or smal! slot in the side of the 
transmitter. 2 and 3 are the main batteries The battery 2 has zinc to the line 
or point c and the battery 3 bas copper to the line or spring b. When the springs 
c and b are adjusted xo 80 as to make contact with the diaphragm equally, no 
current passes to the line; but when the diaphragm is vibrated its movement to 
one 1 c- causes a greater pressure upon the plumbago on that spring 
and a lessening of the pressure on the plumbago on b. Hence the balance of the 
batteries 2 and 3 will be destroyed. 2 being given the advantage will send a neg- 
ative current to line. Upon the return of the diaphragm the battery- currents 
will again neutralize each other. The vibration of the diaphragm to the other 
gide causes the pressure to be reversed and the battery 3 will send a positive cur- 
rent to the line. As plumbago decreases and increases its resistance enormously 
under slight changes of pressure, it follows that the strength of the electric 
waves wil be in proportion as the speaker's voice is strong or weak. 
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E11 contact Spring, whiten I refer to use instead of c and 
b, which are used merely to assist . © operations more clearly. 
is a U-shaped spring secured to the screw 8, which is adjusted back and forward 
by the thumb-nut 9. 7 is the pillar holding such screws. r is a piece of soft rub- 
ber or equivalent substance placed between the prongs of the sp 5. 6 is a 
wire or band, which serves to bind the prongs tightly against the rubber r, so as 
to prevent the prongs acting as a tuning-fork and transmitting harmonic vibra- 
tions not desirable. 10 is th plumbago contact-point. The object 
U-spring and rubber is to present a semi-rigid point for contact, so as to pre- 
vent a rebound and allow of a slight yield when the plumbago is pressed 
diaphragm. D is the receiver, which consists of a resonant cham 
able character, either a tube, or as a box, as at D, Fig. 1. F is 
arm secured to the box and is provided upon its extreme end with an adjusting- 
screw R. Near the end of the arm is secured a spring g, whose end rests upon 
the 5 repared paper upon the drum e. The under side resting upon 
the paper is platinized. The screw h serves to increase and decrease the pres- 
sure of the platina spring upon the peper. When the paper is moved slowly 
rotating the drum e, the waves of electricity coming over the line 9 1 

e earth. 


the arm f to the platinized spring g; thence through the paper to 

an ve current passes in the opposité direction. nearly all friction between 
the platiaa plate and the paper ceases and the resonant box or d re- 
gains its normal position. 


hen the positive current passes through the same 
channel, the normal friction of the paper is augmented and the chemical surface, 
acting upon the platina, serves to give a movement to the resonant box. Thus 
the mec orce appiiea to move the chemical surface acts with the electric 
current to produce the vibration of the resonant chamber. The principie of this 
method of obtaining motion by electro-chemical decomposition is described in 
my Letters Patent No. 158,787, granted January 19, 1875. To facilitate the dis- 
charge of electricity from the receiving apparatus, it may be shunted with an 
electromagnet. 

The mouth of the king-tube may be closed except a horizontal slot, 
through which the vibrations of the voice pass to the diaphragm or tympan, the 
object of the slot being to increase the power of the hissing consonants; also, the 
point b may be dispensed with on very short lines. 


Fias. 1 AND 2. 


In this specification no claim is made to the use of a spring for carrying one 
of the electrodes, since that invention forms the subject-matter of an applica- 
tion, Serial No. 192,456, filed as a division hereof. 

I claim as my invention— 

In a telegraphic apparatus operated by sound, the combination, with the 
diaphragm, of one or more contact-points of plum or similarly inferior con- 
ductor in the electric circuit, whereby the rise and fall of electric tension is pro- 
portionate to the pressure exerted upon the said point or points by the dia- 
p m, substantially as set forth. 

gned by me this 9th day of July, A. D., 1877. ° 
THomas A. Epson. 


In addition to the above patent there were also issued to Mr. 
Edison two others, Nos. 474,230 and 474,282, relating to the 
method of suspending and attaching the plumbago to the dia- 
phragm so as to obtain a yielding pressure. 


ENGINEERING EQUIPMENT COMPANY. 


SoM of the recent and more important of the numerous sales 
of the Engineering Equipment Company, 148 Liberty street, New 
York, comprise line materials, poles, wire, trolleys, etc., for the 
several roads in the following cities: Pittsburgh, Savannah, 
Newark, Paterson, and Trenton, N. J., Rochester, Brooklyn, New 
York, Hamilton, Ohio, Chattanooga, Teno., Elmira, N. Y., Leba- 
non, Pa., Johnson City, Tenn., Watertown, N. Y., San Antonio, 
Texas, Augusta, Ga., Colorado Springs, Hampton, Va., . ae : 
N. J., Scranton, Pa., Washington, D. C.. Syracuse, Buffalo, N. 
Y., Philadelphia, and several smaller cities in the Eastern, Middle 
and Southern States. The April business of the company was 
excellent. 

The Engineering Equipment Company is pushing two of the 
best-known lines of railway insulating materials on the market 
the Anderson Aetna” and G. & W.“ molded mica — both of 
which are noted for their durability and electrical and mechanical 
features. They are continually being improved to meet the de- 
mands of the most advanced practice. The Engineering Equip- 
ment Company has also just issued a circular, illustrating the 
Syracuse tubular iron poles and a variety of insulated and un- 
insulated tops and fittings, with a complete cage Ser of the pole, 
the standard sizes, weights and other data. The circular also 
contains some timely remarks on pole line construction by Mr. 
W. F. D. Crane, who has charge of the company’s railway de- 
partment, which will undoubtedly prove interesting and profitable 
to railway managers and engineers. Mr. Crane has recently con- 
tributed a portion of these practical observations to our columns. 
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EFFECTS WITH SMALL LAMPS AT THE ACTORS’ 
FUND FAIR. 


DuRING the whole of last week, the Madison Square Gardens 
were occupied by a Fair, in aid of the Actors’ Fund. The centre 
of the vast amphitheatre was filled by a number of booths chiefly 
in the form of reproductions on a large scale of such places as 
Shakespeare’s house, the Globe Theatre, the Duke’s Theatre, the 
Old Curiosity Shops, Thorne’s Chatham Theatre, etc. The entrance 
to the arena was through a fine Roman arch and colonnade. All 
of these buildings were beautifully lighted by electricity, the work 
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10,000 lamps in the miniature sizes from 1 to 10 c. p mero used. 
There were 22 special designs, the largest being in the shape of a 
fan mounted on the entablature of the Roman arch. In this, by 
manipulation of a switch, the fan was made apparently to open 
and close every few minutes. Every shade and hue of the orna- 
mentation was brought out clearly by the use of colored lamps. 
Another fine design was a U.S. shield, with each star a lamp with 
a three-pointed ground-glass bulb. In the centre of the dome 
hung a beautiful umbrella electrolier, with long pendant fringes 


illuminated by the lamps within. There was also a fine pinwheel, a 
very clever Japanese Tea” design, an A. O. of F.“ sign, two or 


DECORATIVE ELECTRIC LIGHT EFFECTS WITH SMALL LAMPS AT THE ACTORS’ FUND FAIR. 


being done ially by the local Edison Illuminating Co., who 
made a very happy use of the new small lamps of the Edison General 
Electric Co. In many places the lamps were fastened under green 
bushes or in plumes of pampas grass, as well as in the more con- 
ventional brackets, sconces, etc. These 1,000 lights, added to the 
ordinary lights marking the lines of the dome and around the arena 
made the scene a veritable fairyland. 

Besides these general effects; several ambitious pieces were 
worked out with brilliant success, and some idea of the scope of 
the whole display may be formed from the statement that over 


three stars and the name of Edison. During the evening a large sign 
of white lamps announced that the service was given by the Edison 
light, but later on the reading became Good Night.” Altogether 
the results obtained were most gratifying to all who believe in the 
ssibilities of small lamps. The beautiful towers at the Lenox 
yceum and at Minneapolis were a revelation of what could be 
done in that line; while the variety of design at the Actors’ Fund 
Fair shows how readily the lamps lend themselves for struct- 
ural effects. The Fair was visited by 15,000 or 20,000 people nightly, 
to all of whom the lighting was a source of infinite pleasure, 
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Society and Club Notes. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. 


THE following preliminary announcement of the programme 
for the annual meeting of the Institute has been issued by Mr. R. 
W. Pope, secretary : 


The Annual Meeting of the Institute for the reception of yearly reporta, the 
election of officers and other business of a similar character, will be held at the 
headquarters of the Institute, No. 12 West 8ist street, at 4 p. m., Tuesday, 
May 17. It is expected that the session will occupy about two hours. After 
adjournment, those who desire to do so will assemble at The Arena,” 41 West 
Zist street, where a subscription dinner will be served, the price of which has 
been fixed at $2.00 per plate. This will be a purely social gathering, and it is 
hoped that all who can do so will be present. 


The General M will be held at the Grand Pacific Hotel, Chicago, on 
Monday, Tuesday and Wednesday, June 6, 7, and 8. The following papers are 
in preparation for that occasion and others are promised, which will be announced 


in the me to be issued later. 
y by Mr. Elmer A. Sperry. of Chicago. 
2. On the Electromagnetic Field, by M. I. Pupin, Ph. D., of Columbia 


-Distance Transmission for Lighting and Power,” by Mr. Charles 
F. Scott, of Pittsburgh, Pa. 
4. A New Rheostat,“ by Mr. C. E. Carpenter, of Minneapolis, Minn. 
5. A Dynamo Indicator, or Instantaneous Curve Writing Voltmeter,“ by 
Prof. George 8. Moler, of Cornell University, Ithaca, N. Y. 
6. * Electro-Technical Education,” by Prof. R B. Owens, of the University 
of Nebraska, Lincoln, Neb. 
J. The Magnetic Properties of Sheet Iron, by Mr. Milton E. Thompson, of 
Cornell University, Iaca, N. Y. 
8. Selective or Individual Signals, by Mr. Thomas D. Lockwood, of 
Boston, Maas. 
9. Railroad Train Lighting,” by Mr. A. H. Bauer, of a 4 
10. A Discussion of Circuits Containing Resistance, Self-Induction and 
array by Messrs. Frederick Bedell and Albert O. Crehore, of Cornell Uni- 
versity, 


thaca, N. Y. 
11. A Life and Efficiency Test of Incandescent Lamps,” by Prof. B. F. 
o State University, 


Thomas and Measrs. P. Martin and R. H. Hassler, of the O 
Columbus, Ohio. 

12. Notes on wiping Contact Methods for Current and Potential Measure- 
ment, by Prof. B. F. Thomas, of Columbus, Ohio. 

18 es Electric Traction, by Mr. Nelson W. Perry, of New York City. 

14. Oil vs. Air as Insulation,” by Dr. J. B. Williams, of New York City. 

18. “On the Electrolytic Refining of Copper,” by Lieut. F. B. Badt, of 


16. The eg i ad of siemens Current Curves,” by Dr. Edward L. 
Nichols, of Cornell University, haca. . Y. á 

17. The Reversal of Polarity in Plating Dynamos: and 

also on 

18. Dynamos for Continuous Current Circuits,” by Prof. Harris J. Ryan, of 
Cornell University, Ithaca, N. Y. 

19. The Technical Education of the Electrical Engineer,” by Prof. D. C. 
Jackson, of the University of Wisconsin, Madison, Wis. 

Papers are also expected from Mr. H. Ward Leonard, Prof. Elihu Thomson 
and Prof. Geo. D. Shepardson, the subjects of which cannot be announced at 


nt. 

The convention rate of transportation at one and one-third the fare 
for the round trip, can be in case the attendance is sufficiently large to 
comply with rules of the Central Traffic Association. Members will be informed 
subsequently whether such arrangements can be perfected. 


Inventors Record. 


CLASSIFIED DIGEST OF ELECTRICAL PATENTS 
ISSUED APRIL 26, 1892. 


Accumulators : 
Battery, I. L. Roberts. Reissue 11,288. Filed Jan. 28, 1802. 
Employsan electrolyte of a salt of iron capable of forming an acid radical, 
and a non-porous electrolytic diaphragm interposed between the electrodes, 


Alarms and Signals :— 
Electric Railway Signal, C. E. Corporan, 473,614. Filed June 17, 1801. 

A signal for steam railways which will automatically apprise an engineer 
of the approach of another train on the same track from either direction. 
Thermostatic Fire Ala m, G. D. Mosher, 473,669. Filed Dec. 21, 1891. 
Electric Signal for Railway Trains, L. Duan, 478,882. Filed Nov. 90, 1891. 


Conductors, Conduite and Insulators: 
Covered Electric Wire, H. A. Reuter, 478,718. Filed July 2%, 1891. 
A covering consi of parchmentized fibre, helically wound. 
Coupling for Electric Wires, J. F. McElroy, 478,687. Filed Nov. 24, 1891. 
A coupling designed especially for use in connecting the lighting and 
signaling wires on railway trains. 
Distribution :— 


Electric Switchboard, J. B. Mayer, 473,848. Filed May 11, 1801. 
Has for ita object to secure a more compact arrangement of parts, and 
greater security against burning out terminals. 


Dynamos and Motors:— 
Dynamo- Electric Machine, W. Decker, 478,547. Filed Nov. 26, 1891. 

An armature for multipolar machines in which but two wires are connected 
in multiple at a time. 

Commutator Connection for Electric Motors or Generators, C. G. Curtis, 
478,567. Filed Aug. 26, 1891. 
A riveted connection with the commutator bars presenting a large surface 
of contact and also permitting of easy disconnection if n : 
Armature for Dynamo-Electric Machines or Motors, C. G. Curtis, 473,568. 
Filed Nov. 12, 1891. 

Claim 1 follows: 

An armature enclosed in a waterproof covering, that part of the coverin 
in the path of the lines of force being of non-conducting material, and rigi 
caps protecting the ends of the armature. 

Dynamo: Electric Machine, R. Eickemeyer, 478,618. Filed June 18, 1888. 

Comprises a winding composed of a set of detachable counterpart coils 
each having a keystone form and having but one side in immediate contact 
with the face of the armature drum. 

Dynamo-Electric Machine, R. Eickemeyer, 478,619. Filed Dec. 28, 1889. 
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An armature winding consisting of two or more mechanically united but 
independent coils, each lon on one side than the other, each cen at 
its ends being in the form of a curved, flat web, and all but oneof them f 
inwardly near one side, and thence extended tangentially. 
. TT 5 Batteries :— 
unge-Bat „J. H. Howard, 478,468. Filed Dec. 1, 1800. 
Employs hatte ournaled in the casing near its opposite ends to which the 
carbon and zinc plates are attached respecti 
Lamps and Appurtenances :— 
Alternating Current Arc Lamp, B. B. Ward, 478,586. Filed March 28, 1891. 
Employs a carbon-supporting lever in connection with an alternating cur- 
rent lamp-magnet having ite movable core connected loosely to the former, 
and a damper of the vibrations applied between the core and the lever. 
Combined Gas and Electric 22 t Bracket, J. Fitzgerald, 478,661. Filed 
July 14, 1891. 
„ j l 
Electri easuring Instrument, E. Weston, 473,588. Filed Jan. 8, 1891. 
An indicating device having a scale plate of translucent material in order 
tbat it may be illuminated and rendered visible at a considerable distance. 
Electrical Measuring Instrument, E. Weston, 478,589. Filed Jan. 24, 1801. 
A measuring instrument serving to convert the rectilinear movement of 
ab armature into rotary movement of a needle over a scale. 
o tect 
uc l rge Protector for Welding Apparatus, H. Lemp, 478,514. 
Filed Aug. 14, 1889. Cee aai 
Employs two eiectrodes connected respectively to the terminals of the 
primar? coll and separated by a very narrow space containing air or insulat- 
material. 
ric. Circuit Controlling Device, M. Thum, 478,594. Filed June 5, 1891. 
A device by which the normal amount of current ina circuit may be 
maintained within certain limits or by which a signal is given whenever the 
current rises above or falls below the normal limit. 
Circuit-Controlling Device, M. Thum, 473,59. Filed June 5, 1891. . 
A magnetic core having an electric contact portion, a helix surrounding 
the core and connected with the contact, and an armature having the con- 
tact adapted to bear upon that first mentioned and to be separated there- 
from upon the movement of the armature toward the core. 
Automatic Heat-Regulating Apparatus, C. F. Goodhue, 478,009. Filed May 


29, 1891. 
Electric Contact Protector, R. Varley, Jr., 478,717. Filed July 7, 1801. 

5 loye one electrode passing through an elastic shield. 

ollows: 

Two electrodes, one of which is recessed in line of the other, in combina- 
tion with an elastic septum through which one electrode and which 
per tigh ly scene the N Explode of the w elec 1 mes 

utoma era er for Explosives for A n- Full. 
L. L. Brown, 478,820. Filed Jan. 5, 1802. á a 
Manufacture of Carbon Blocks, L. Hulin, 478,841. Filed Apr. 28, 1890. 

A carbon conductor con of a number of specially prepared carbon 
Process of Obtcrntng Metala from their Ores or Compounds, C. 8. Bradley 

ocess o ai e r or „C. 8. : 
478,866. filed Feb 28. 1883. 
Consists in combining a blow-pipe flame with the heating action of the 


current. 
Electrically-Propelled Vehicle, F. Gardner, 478,871. Filed Aug. 31, 1801. 
An electric tricycle. en ae 
Railways and Appliances: 
Electric Locomotive, 8. H. Short. 478,674. Filed May 26, 1891. 
Has for its object to prevent sudden shocks and jars to motors mounted 
directly upon the axles of vehicles. 
Electric Locomotive, J. I. Conklin, 473,698. Filed Mar. 4, 1801. 
Employs a series of motors combined with the main wheel constituting a 
main power transmitting device. 
Switches and Cut-Outs :— 
Circuit - Closer, C. H. Delano, 478,499. Filed Sept. 16, 1801. 
Consists of a body of conducting materia! having a tubular passage tor 
conducting- wires, an interior series of flexible strips and a conducting plate 
1 ea rom the conducting material, and having the wires connected 
Electric Switch, H. K. Hitchcock, 478,504. Filed Sept. 16, 1801. 
Comprises a number of contacts for the purpose of connection between a 
circuit and any one of a number of dynamos. 
Telephones and Apparatus :— 
Two-Wire Telephone System, G. Taintor, 478,532. Filed May 9, 1800. 


Has for its object to enable any station to call Central * should either of 
the wires become broken. 


vely. 


THE DETROIT ELECTRICAL WORKS SYSTEM FOR JACKSON- 
VILLE, ILL. 


WE have received the following interesting communication 
from the Detroit Electrical Works with regard to another con- 
tract they have just secured: 


The Jacksonville Railway Co., Jacksonville, IIL, W. S. Hook, president: B. 
F. Sibert, superintendent; after carefully investigating the merits of the different 
street rail systems, on January 6, 1802, decided to divide their order for motor 
equipments between the Detroit Electrical Works and the Thomson-Houston 
Company, and gave each an order for tbree 30h. p. equipments, their object 
being to for themseives the com ve merits of the two ms for 
their benefit in placing future orders. e road was equipped and put into 
operation about March 1, 1892. May 2, the Detroit Electrical Works received an 
order for three additional 30 h. p. motor equipments. As it was gren after both 


systems were put into operation, it isa victory for the Detroit Works, and sup- 
ports their claim that their railway equipments will com with other 
manufactured. The equipments ed by the Detroit Works er the 


original contract were their standard double reduction. Those furnished by the 
Thomson-Houston Oo. were their latest W. P. 


MADDEN'S IMPROVED STORAGE BATTERY. 


Mr. A. F. MADDEN has retired from Messrs. Lloyd & Payton, 
Ltd., and is now at work upon a radical de re in stu bat- 
tery work. Mr. Madden’s new cell closely resembles the Planté 
in principle, but by its method of manufacture it overcomes the 
tedious process of formation required by the latter, and forms 
the active material at once in the shape best adapted for heavy 
work. Mr. Madden claims that his new cell is entirely outside the 
claims of the Brush or Faure patents, 
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TRADE NOTES AND NOVELTIES 
AND MECHANICAL DEPARTMENT. 


Publictty and mertt are the main supports of 
every successful business. 


A NEW CUT-OUT OF THE INTERIOR CONDUIT CO. 


Tum cut-out is designed to be placed in a circuit in a 
like manner to that in which a lead safety fuse is now connected. 


P 
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It performs in all respects the functions of the ordi fuse but 
with much greater accuracy. The instrument consists of a double- 
pole jack-knife switch, an adjustable relay for setting the cut- 
out at any load, and a knife resistance release magnet for openin 
the switch. The entire apparatus is mounted on aslate base wit 
a glass-top mahogany cover, presenting a very neat appearance, 
besides being of very small size, namely 74¢ x 3 inches. 

The double-pole switch has a heavy spring tending to keep the 
switch open. The switch is kept closed ard a catch attached to the 
armature of the release magnet. Pla above the switch is the 
relay wound with coarse wire which acts as an ammeter, the 
armature of which will close when energized by a sufficient 
amount of current, and makes a contact which completes a circuit 
through the release magnet. The armature of the latter being 
thereby attracted, the catch is removed and the switch flies open 
from the action of the heavy spring. 

Supposing, for instance, the armature of the relay is adjusted 
so as just not to close when ten lamps, or whatever number it is 
set for, are in circuit. As soon as another lamp is added, the in- 
creased current will instantaneously cause the armature to close, 
when, the release magnet being energized, the switch immediately 
opens, both poles of the circuit being disconnected. Should it be at- 
tempted to close the switch while the overload is still on, the release 
magnet armature would instantaneously close and refuse to hold the 
switch down. Should a short-circuit take place, the action would 
be identically the same. One great advantage of the cut-out is 
its infallibility. Being once set to open at a certain current, it 
remains so, no matter how many times it is called into action. 

It is as easy to apply as a safety fuse. The mains are con- 
nected to one side and the circuit to the other. It makes absolutel 
no difference to which end the mains are connected and to whic 
end the circuit. 

No other connections whatever are to be made, and the whole 


THE ELECTRICAL ENGINEER. 


493 


apparatus is self-contained. There will never be a chance of u 

light fuse carrying fifteen lights before fusing, as happens in 
many cases. If set for three lights it will always open when this 
number is increased. The device instantly commends itself to fire 
underwriters, insurance inspectors and all others who are inter- 
ested in the continued progress made by the Interior Conduit and 
Insulation Co. or other concerns in the matter of properly safe- 
guarding electrical conductors. 


THE NEW WHITTINGHAM AUTOMATIC MOTOR 
STARTER. 


THE automatic switch, made by the Automatic Switch Co., of 
No. 8 Keyser Building, Baltimore, Md., has been eminently suc- 
cessful in connection with motors of the smaller horse powers 
when used by careful persons; but for the larger horse powers, 
and in general use, it has in some cases failed to work satisfac- 
torily. The company has, therefore, for some time been experi- 
menting with the object of eliminating the weaknesses of the 
automatic switch, and have now introduced the new Whitting- 
ham automatic motor starter, the operation of which will be 
readily understood by referring to the accompanying illustrations. 

As will be seen, Fig. 1 is an exterior view of the device, while 
Fig. 2 is a diagram of the working mechanism. The solenoid 


magnet furnishes the power for operating the heavy contact bar 


which slides up over the resistance plates, and acts against the 
control of the dash-pot at the bottom of the starting box, thus 
making a gradual movement over each successive resistance plate. 
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Fid. 1.—NEW WHITTINGHAM AUTOMATIC MOTOR STARTER. 


When the top contact is reached, the power of the magnet is 
automatically weakened, and only enough magnetism developed 
to hold the contact bar firmly in place. The energy consumed in 
the magnet when the bar is in its final position with the motor 
running, is only about forty watts. When the current is cut off 
the magnetism ceases, and the contact bar falls to its original 


494 


position at the bottom of the resistance plates, ready to start the 
motor again when the current is turned on. 
The ng is entirely new and the workmanship excellent. 
The box is 
construction, while the resistance blocks are of sufficient num- 
ber to avoid any unsteadiness in starting. A double-pole switch 
is furnished with each starter. The two are entirely separate, 
however, and the former may be placed at any convenient point. 
In elevator, pumping or other work of ‘intermittent character, 
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Fia. 2. NEW WHITTINGHAM AUTOMATIC MOTOR STARTER. 


this automatic motor starter will be found of great service, since 
it is only necessary to arrange for the opening and closing of a 
simple switch. 


ACTIVITY OF THE BALL & WOOD CO. 


THE Ball & Wood Company ever since the shipment of their 
first Improved Ball high-speed engine in October last have been 
running twenty-four hours each day to keep up with their orders, 
and now have between twenty and thirty engines on the floor 
under construction, all contracted for. Important additions to 
their works are under contemplation. Among their recent ship- 
ments are the following : Two 300 h. p. cross-compound engines 
for the Brush Electric Co, Cleveland, Ohio; two 125 h. p. engines 
for the Yonkers Street Railway Co., Yonkers, N. Y. ; one 100 h. p. 
engine for the Pennsylvania Railroad Co., of Baltimore, Md. ; 
one 150 h. p. engine for the Tide Water Oil Co., Bayonne, N. J.; 
two 300 cross-compound engines for the Sauquoit Silk Manu- 
facturing Co., Scranton, Pa.; one 800 h. p. cross-compound engine 
for the Edison Electric Illuminating Co., Paterson, N. J.; three 
150 h. p. standard engines for the Edison Electric Illuminating 
Co., Paterson, N. J.; one 150 h. p. engine for the State House, 
Trenton, N. J.; one 100 h. p. engine for the Meriden Electric 
Light Co., Meriden, Conn, ; two 80 h. p. engines for the Four 
Seasons’ Hotel, Cumberland Gap, Tenn. ; one 150 h. p. engine for 
the Laconia Car Co., Laconia, N. H.; two 150 h. p. engines for 
the Chicago Arc Light & Power Co., Chicago, III.; one 100 h. p. 
engine for Sulzer Brothers, Winterthur, Switzerland; one 60 h. 
p. engine for the U. S. Navy Yard, Brooklyn, N. Y. 


A “SOUVENIR ' OF BRUSH ISOLATED PLANTS. 


THE BRUSH ELECTRIC Co., of Cleveland, has issued a sumptu- 
ous brochure, which contains a series of admirable illustrations 
and descriptions of six complete isolated incandescent plants 
which it has installed in so many of the largest and finest office 
buildings in the world, situate in Kansas City, Omaha, Minne- 
apolis, St. Paul, Montreal and New York City. The text has 
been carefully compiled by Mr. Will. H. White and includes a 
detailed account of the new Brush incandescent machine. Not 
only are exterior and interior views given of the buildings, which 
are those of the New York Life Insurance Co., but there are a 
large number of views of the plants that light them. There also 
appear illustrated descriptions of the U. S. cruiser Boston ” and 
her plant. and of the Grand Hotel, Yokohama, and the Hotel 
Fuji, Japan. The book is a large quarto and comes from the press 
of the Matthews-Northrup Co, It has arichly illuminated cover 
fastened with silken cord. 
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— NEW ENGLAND NOTES. 


THE WEST END STREET RAILWAY COMPANY, of Boston, havin 
found that the present 25-foot cars are too large for economica 
working during the light traffic hours, and toolong for the faith- 
ful collection of fares when crowded, have decided to try 20-foot 
cars in future. The 25-foot cars are also very heavy and pound 
the rails very hard, and while they have been acknowledged to be 
a success as a convenient and easy riding car, it has been de- 
termined to try a car somewhat shorter. The West End Com- 
pany are also busy preparing a number of four-wheel trucks of a 
new design for use on the 18-foot open summer cars. These 
oo will most probably be equipped with single motors of 25 

p. 


THE JARVIS ENGINEERING COMPANY, of Boston, have secured 
the agency for New 7 a of the American feed-water 
heater, manufactured by the Whitlock Pipe Coil Company, of 
Elmwood, Conn. This heater is the result of over 14 years’ ex- 
perionice in the manufacture of various styles of feed-water 

eaters, and is constructed of one or more coils of the best seam- 
less drawn copper tubing, incased by an iron shell with brass fit- 
tings. The heater is first-class in every respect, and possesses a 
number of advantageous features distinctly its own. Electrical 
one ner would do well to investigate its merits as early as 
possible. 


THE WEST END STREET RAILWAY Company, of Boston, have 
sent to the aldermen a copy of the report of the commission ap- 
pointed by the company in the matter of electric car fenders, and 
called attention to the fact that the commission recommend the 
company to put on 50 of the pattern known in general as the 
„Cleveland fender,” for trial. These fenders, Mr. Whitne 
states, were ordered at once, and, if they prove satisfactory, wi 
be applied to the cars as soon as possible, The commission has 
not yet been discharged, as other experiments are being tried. 


THE GOULD PACKING COMPANY, of East Cambridge, manufac- 
turers of the famous Gould packing for steam engines, continue to 
do a good business, and are daily in receipt of orders from en- 
gineers for their goods. This packing is largely imitated and en- 
gineers would do well to send in their orders direct, or else to some 
thoroughly reliable supply house, as there are large quantities of 
so-called Gould packing on the market which never was manu- 
1 i at East Cambridge and which is of a very inferior 
quality. 


THE BERLIN IRON BRIDGE COMPANY have received the contract 
for the new rolling-mill which the Waterbury Brass Company, 
of Waterbury, Conn., will build to replace the one lately destroyed 
by fire. It is said that this will be the finest rolling-mill in the 

augatuck Valley, being 150 feet in width by 350 feet in length, 
with brick side walls and iron roof trusses covered with the Berlin 
Bridge Company’s patent anti-condensation corrugated iron roof 
covering. The building will be absolutely fireproof. 


THE BROOKLINE Gas LiGHT COMPANY, of Brookline, held a re- 
ception at their new station on April 21st, under the auspices of 
the president and directors of the company, when an opportunity 
was afforded the visitors of thoroughly inspecting their new plant, 
recently described in these columns. About 200 guests were pres- 
ent, and were cordially received and shown through the many 
S departments of the works, after which a collation was 
served. 


THE MASSACHUSETTS ELECTRICAL ENGINEERS’ AND MECHANICS’ 
ASSOCIATION held their third anniversary of their establishment, 
last Tuesday, the 26th of April, at the Association’s headquarters, 
No. 8 Boylston Place, Boston. Dinner was served, after which an 
address was made by the president of the organization. Among 
the invited guests were Inspector of Wires B. S. Flanders, Deputy 
Inspector William Godfrey, Prof. Gilley and E. A. Bicknell. 


THK VAN DEPOELE MEMORIAL ASSOCIATION has recently had 
its first annual dinner to honor the memory of C. J. Van Depoele. 


PHILADELPHIA NOTES. 


THE WEST END ELECTRIC Co., although not a year in existence, 
have recently made several additions to their plant at a ite 
street and Girard avenue. Their present capacity is five 50-light 
Thomson-Houston arc dynamos, two 1, and one 650-light 
Thomson-Houston alternating dynamos. Mr, A. J. Martin, their 
superintendent, says that the Bishop cables which are used 
throughout the plant show an average insulation of 200 megohms 
per mile with transformers connected, and have not given the 
slightest trouble. 


Mr. L. F. RONDINELLA, electrical, mechanical and civil en- 
gineer, has opened an office at 705 Chestnut street, where he will 
conduct the business of his profession. Mr. Rondinella is well 
known among the electrical fraternity, having been a professor 
at the Central Manual Training High School for several years and 
has taken a lively interest in electrical and other scientific matters 
at the Electrical Section of the Franklin Institute, where he acts 
in the capacity of secretary and treasurer. 
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THE HUYETT & SMITH ELECTRIC VENTILATING 
FAN. 
WE illustrate on this page a very compact and efficient venti- 


lating fan which has recently been brought out by the Huyett & 
Smith Manufacturing Co. of Detroit, Mich. As will be seen from 


HUYETT & SMITH ELECTRIC VENTILATING FAN, 


the illustration the motor is snugly carried by a spider and on the 
same axle as the fan itself. There is thus practically but one 
moving part, and the motor by being thus centered does not 
obstruct the process of ventilation. The circular form of the motor 
gives a very strong magnetic field as well as secures economy of 
weight and space. The motors are so wound as to require no 
external resistances etc., and the simple switch by increasing or 
lessening the speed governs the amount of air that is delivered. 
The motors run quite noiselessly and are free from sparking at the 
commutator. They are built in various sizes and will furnish 
according to their size from 6,000 to 40,000 cubic feet of air per 
minute at normal s The whole is neatly mounted on a strong 
base and can be quickly set up. 


J. JONES & SON’S ANTI-DUST BELL. 


THE above company, located at 602 West 22d street, New York, 
have recently placed on the market a bell which is as much pro- 
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J. JONES & Son’s ANTI-DusT BELL. 


tected from dust as any ever shown. Besides this, the make-and- 
break apparatus is further protected, as will be seen by the cut 
herewith. The contact points are enclosed in rubber so that not 
a particle of dust may enter. This makes a very clean contact 
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and one that, with the perfect points used, will practically last 
forever. When once the bell is placed and the cover attached, 
there is no reason why it should ever be opened. A device for 
regulating the contact is placed outside the box. 


THE CROCKER-WHEELER PIVOTED FAN MOTOR. 


THOSE who during the past summers have enjoyed the artifi- 
cial breeze stirred up by an electric fan outfit, and the better ven- 
tilation which results therefrom, will thoroughly appreciate the 
merits of this recent product of the Crocker-Wheeler Electric 
Company, New York. The illustration almost explains itself. 

The pivoted fan motor is mounted upon an ornamental base of 
dark-red wood and swings slowly around the circle upon a pivot, 
throwing the breeze to every corner and part of the room. It 
will be readily understood that the ventilation is therefore com- 
plete, while the motion imparted to the atmosphere more closely 
resembles the cooling breezes of nature than the steady blast 
from a stationary fan. The pivoted fan motor is equipped with 
the Crocker-Wheeler variable speed switch, thus giving either a 
gentle zephyr or a strong breeze, as may be desired. These out- 
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CROCKER- WHEELER PIVOTED FAN MOTOR. 


fits are furnished, & h. p., 115 volts, and 3 h. p., 115, 230 or 500 
volts, with self-oiling bearings. The 3 h. p. 500-volt motor has 
only one speed. 


RAILWAY WORK IN OHIO. 


THE East LIVERPOOL AND WELLSVILLE ELECTRIC RAILWAY, 
which was completed last December, exactly three months from 
the day ground was first broken, is one of the most successful 
ever installed, and the company have already found it necessary 
to double the equipment. The J. G. Brill Company are just com- 
pleting eight fine open cars, for which the Short Electric Railway 
Company of Cleveland, Ohio, will furnish 16 20 h. p. single-reduc- 
tion motors and two additional 133 h. p. generators, and Messrs. 
E. H. Jones & Co., of Cleveland, who put in the first steam 
plant, are also doubling their part of the equipment. 

A number of persons interested in the Cable Railway Company 
have recently secured franchises for an electric railway in Fort 
Wayne, Ind., to be called the Fort Wayne Electric R. R. Co.” 
The order for the equipment has been placed by Robison Bros. 
with the Short Electric Railway Company. It consists of the fol- 
iowing apparatus: 82 car equipments complete, comprising 64 
20 h. p. single reduction Short motors and 10 miles of overhead 
construction. Shipment of apparatus is already begun, and from 
the vigorous manner in which the Robisons are pushing the con- 
struction work, it is expected that the road will be completed 
and in operation by the 1st of June. 


FitcH BATTERY AND ELECTRIC CO.— This company, in men- 
tioning that its Perfect” battery is always clean, has a low 
internal resistance, hasa constant E. M. F., is slow to polarize and 
quick to recuperate,—calls attention to its ‘‘ Perfect Battery Ex- 
citant,” which they furnish for all cells using carbon and zinc 
with sal ammoniac. This excitant is designed to supersede sal 
ammoniac; and a trial package costs so little that it would seem 
that at least an experiment would be in order by battery users, 
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PHILADELPHIA NOTES. 


Mr. GEORGE WESTON, of W. H. Weston & Co., switch manu- 
facturers, met with a severe accident last week while operating a 
milling machine. The sleeve of his left arm became entangled 
with the metal saw which while in motion drew his arm through 
the machine, causing a painful wound that will disable him for 
several weeks. 


MR. THOMAS SPENCER. formerly chief electrician for the North 
American Construction Co., of Pittsburgh, Pa., has accepted a 
position as electrical and mechanical engineer for the Star Elec- 
trix Co., of this city. Mr. Spencer is widely known in both 
England and this country as a consulting electrical engineer. 


IN PARTRICK & CARTER Co.’s advertisement this week will be 
found an illustration of their patent needle annunciator for housa 
use. The firm’s catalogue shows many styles of cases in which 
they make this annunciator and a copy should be in the hands of 
the trade everywhere. 


VALLEE Bros. & Co. have been appointed sole agents for 
Philadelphia and vicinity for the well-known Paiste switches and 
“K. W.” cut-outs now manufactured by the Bryant Electric Co., 
Bridgeport, Conn. 


THE La ROCHE ELECTRIC WORKS are very busy just at present. 
They have contracts on hand to equip three central stations and 
nine isolated plants in various parts of the country. 


THE SrAR ELECTRIX Co. are contracting with outside parties 
to make electrical supplies in addition to the manufacturing of 
their specialties. 


A. J. MARTIN and Edward R. Grier have been appointed special 
agents to collect statistics of electrical industries in Philadelphia. 


Mr. ARTHUR L. BOSLEY has resigned his position as president 
and manager of the Pennsylvania Electric Engineering Co. 


WESTERN NOTES. 


THE MINNEAPOLIS STREET RAILWAY COMPANY’S new power house 
will be equipped with ten 300 h. p. Westinghouse engines running 
ten Thomson. Houston generators of equal power. The engines 
are compound, with cylinders 16 and 27 inches in diameter and 
16-inch stroke. Each engine is connected to its dynamo bya 
24-inch leather belt running from an 82-inch pulley on the engine 
to a 86-inch pulley on the dynamo. This plant will be 8,000 h. p. 
grouped in a space 87 feet by 78. The boiler-room will occupy an 
equal area, and will contain seven Sterling high pressure water- 
tube boilers, with a capacity of 287 h. p. each. The fuel will be 
crude oil, pumped from tanks as needed. Water will be ae 
from an artesian well, which is now drilled to a depth of 575 feet. 


HEINE SAFETY BOILER Co.—We are in receipt from the Heine 
Safety Boiler Co., of St. Louis, of a circular presenting a record 
of two comparative tests between their boilers and those of the 
Babcock & Wilcox Co., admitting defeat in one trial and claim- 
ing a decisive victory in the other. The case is presented with 
considerable pressure of steam, and forms an interesting addition 
to one of the most important techincal controversies of the year. 
We are not buying boilers ourselves, but a good many of our 
readers are, and for such this kind of reading must have no small 
charm, affecting the pocketbook very closely and deeply as it 
does. 

THE GREAT WESTERN ELECTRIC SUPPLY Co. have recently 
largely increased their facilities and have taken the entire second 
floor of the Springer panang to meet the requirements of their 
growing trade. They have fitted up an exceedingly handsome 
show-room and extensive suite of offices adjoining. This new 
departure is in line with the progressive policy of the company, 
who are now doing a very large amount of manufacturing of their 
own goods and have equipped their extensive factory with all the 
latest and most approved tools for their special line of work. 


THE ELEcTRIC APPLIANCE COMPANY report several very large 
orders for swinging ball lightning arresters. They have fur- 
nished a complete equipment of these valuable devices to a num- 
ber of the largest plants in the Western country. Station man- 
agers generally are beginning to realize that lightning arresters 
are as necessary as insurance on their plants. and the swinging 
ball lightning arrester is filling the demand for an instrument 
that can be put up once for all and afterwards be depended upon 
to be there and do its work without further attention. 


RODOLPHUS FULLER, electrical and mechanical engineer and 
supt. Fontaine Crossing Co., Detroit. Mich., was a caller at the 
Western office of THE ELECTRICAL ENGINEER last week. Mr. R. 
Fuller is supervising the putting in of a number of the Fontaine 
railroad crossings on the Chicago and Northern Pacific R. R. here. 


Mr. F. J. PEARSON, electrical engineer and expert, of Kearney, 
Neb., is desirous of representing a few Eastern electrical com- 
panies in his part of the country. Mr. Pearson’s wide practical 
or nee in electrical work and electricity will be of especial 
value to him in the commercial field. 
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Mr. H. W. GILMAN, general manager of the Great Western 
Electric Supply Co., recently returned from a business trip East, 
on which he secured a number of large orders for general electrical 
supplies and the various specialties manufactured by the company. 
The Great Western Electric Supply Co. will shortly issue a very 
complete and handsome catalogue of their house goods. They 
report that they are exceedingly busy in the manufacturing of 
arc lamps for incandescent circuits and are now some 200 lamps 
behind with their orders, but with their recently increased facil- 
ities will very soon catch up. They state that their Sun arc lamps 
are giving very general satisfaction, and that repeat orders are 
numerous. 


Mr. J. R. BURDICK, traveling representative for the H. W. 
Johns Manufacturing Company, was a caller at the Western 
office of THE ELECTRICAL ENGINEER last week and was accom- 
panied by Mr. R. B. Pierpont, agent and manager of their branch 
at No. 240 Randolph street, Chicago. Mr. Burdick is represent- 
ing the company in their specialties in both steam railroads and 
electrical work from the Atlantic to the Pacific. His acquaint- 
ance with electrical and railroad interests throughout the country 
is one enjoyed by few other men. 


Mr. J. H. COOKE, who for the past three years has been the 
secretary and treasurer of the Sunbeam Incandescent Lamp Co. 
since its organization, has resigned and taken charge of the inter- 
ests of the Buckeye Electric Co. of Cleveland, Ohio, for Chicago 
and vicinity, witb headquarters at No. 437 the Rookery, Perha 
no man is better known in the incandescent lamp business through- 
out the West than Mr. Cooke, and the Buckeye Co. are to be con- 
gratulated on securing his services to push their well-known in- 
candescent lamps. 


THE STAR ELECTRIC Co. has been formed at Des Moines, Ia., 
with Mr. F. M. Pierce, as manager. It will carry on business as 
an electric supply and construction house, and will carry a stock 
of electrical goods. Its headquarters will be in the Marquardt 
Building on Locust street. 


CLARK & MARSHALL have moved from their old quarters to 
larger ones at 418 the Rookery, Chicago. They are dealers 
in electric specialties and handle electric fixtures, incandescent 


lamps, office electric fan motors, etc. 


THE CHAS. MUNSON BELTING Co., through their Mr. Morgan, 
have furnished the National Electric Manufacturing Co. of Eau 
Claire, Wis., with one 36-inch double and several others of various 
sizes for their new factory. 


UNIVERSAL RADIAL DRILL Co.—The above company in getting 
out their calendar for May show a 80-inch heavy engine lathe. 
The usual child’s face and instructions concerning the lathe ac- 
company the calendar. 


Mr. GEORGE CUTTER has moved his sho 
street, and is just beginning to make thin um in his new and 
larger quarters. His specialties go as rapidly as ever. 


Mr. F. H. PRENTISS, president, and Mr. C. H. Rockwell, treas- 
urer of 982 Buckeye Electric Co., were welcome visitors to Chicago 
last week. 


to 815 South Canal 


NEW YORK NOTES. 


THe MALONE, N. Y., ELECTRIC LIGHT AND POWER Co., and 
the Malone Gas Co. have consolidated with a capital stock of 
$50,000, the new company being styled the Malone Light, Heat, 
Power and Coal Co. The company is now building a new electric 
light station, and will install a Hamilton-Corliss engine costing 

,000. The electric equipment will consist of two 750-light Slat- 
tery alternators and cone accessories, all of which were sold 
to the company by Mr. W. J. Morrison, New York State agent of 
the Fort Wayne Electric Co. The officers of the new company are 
as follows: N. W. Porter, president; F. E. Kilburn, vice-president; 
H. H. Porter, secretary and treasurer; J. H. Findlay, general 
manager. The company expects to spend $15,000 on the plant, 
and will shortly put in a Wood 50 arc light machine. When 
finished the plant will be one of the best designed of its size in this 
country. 


THE STANDARD PANT Co. enjoy a large trade abroad as well 
as at home for their compounds and paints for electrical pur 
and not long since were in receipt through their advertisement in 
THE ELECTRICAL ENGINEER of an order from Finland. 


THE THOMSON-HOUSTON INTERNATIONAL ELECTRIC Co. has re- 
moved its New York offices from 115 Broadway to room No. 11, 
eighth floor, 44 Broad street—the Edison Building. 


Departmental items of Electric Light, Electric 
Ratlways, Electric Power, Telegraph, Telephone, 
New Hotels, New Buildings, Apparatus Wanted, 
Miscellaneous, etc., will be found in the advertising 


pages. 
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ARGUMENTS AND MODELS IN THE EDISON 
l “FEEDER” AND “MAIN” CASE. 


HE celebrated Edison “Feeder” 
and “ Main” case, of which the 
electrical publio has heard a 
good deal from time to time, 
was last week, after more than 
five and a half years of active 
preparation, brought up for 
argument before Judge Green 
at Trenton, in the United States 

Court for the Southern District of New Jersey. In its 
bearing on the incandescent lighting industry, this suit is 
considered second only to the Filament” case first argued 
before Judge Wallace, in New York City, last summer, 
in which a decision was granted upholding the Edison 
patent. 

In 1886 an electric light plant was installed in the city 
of Trenton by the firm of Westinghouse, Church, Kerr & 
Company. The Edison Electric Light Company believed 
this installation infringed their patent of Mr. Edison of 
September 19, 1882, No. 264,642. on the use of Seeders in a 
system of distribution. This patent states that a feeder 
system is one comprising two distinct parts, each of which 
has an independent function. 
lamps are connected, is so calculated that the greatest loss 
or “ drop” in pressure will be so slight as to be negligible 
as far as it affects the relative candle power of the lamps in 


Fig. 1.— WATER ANALOGUE SHOWING SERIES SYSTEM OF 
DISTRIBUTION. 


different portions of the district lighted ; this is the “ con- 
sumption circuit.” The other part is that which connects 
the consumption circuit with the generating station; it has 
no lamps on it, and the drop in pressure to be found therein 
does not affect the relative candle power of the lamps on 
the consumption circuit; this is the “ feeder.” 

Suit was brought, and after five and a half years of 
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bitter fighting it has reached the long-desired stage of 
argument. 

A case of this sort is of a very technical nature, and 
when it is appreciated that within a period of one or two 
days sufficient instruction must be given to enable a judge 


Fig. 2.—WatTER ANALOGUE SHOWING MULTIPLE ARC SYSTEM 
OF DISTRIBUTION. 


to understand fully the meaning conveyed by the terms 
“volts,” ‘‘amperes,” drop,“ ‘electromotive force,” 
„multiple are,“ “series,” potential,“ candle power,” 


zB. W. G.” “ohm,” and the thousand and one other things 


which are necessary to a comprehension of the subject, it 
will be seen that the lawyers have an unenviable task be- 
fore them. 

To save time, to make a few words accomplish as much 
as many, to illustrate each step of the argument as it is 
unrolled, has necessitated the preparation of quite a col- 
lection of physical apparatus. No care or expense has 
been spared in preparing such material as will conduct the 
judicial mind, by easy yet rapid stages, to a point where 
it will be competent to form an opinion. 

To give a clear idea as to what is shown, the various ex- 
hibits will be described in detail : 


1. Bird's Hye View of Defendant’s Pole Line.—On a 
table ten feet long by four in width is a map of that por- 
tion of the city of Trenton which was, in 1886, covered by 
the pole line of the defendant. On this map, which also 
shows the premises supplied with current from the mains, 
are erected little brass poles, 34 inches in height, supplied 
with cross-arms and insulators as originally used. From a 
structure representing the cupola of the central station, 
emanate the four sets of feeding conductors which run to 
those portions of the town where they join the network of 
mains. The feeders are what are termed “split feeders,” 
that is, instead of using one large-sized conductor for each 
polarity, several smaller ones are connected up together, to 
get the same carrying capacity. The conductors of the 
model are of red, black and blue silk, a color for each side 
of the three-wire system. The mains, which in the origina 
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installation were No. 00 wire, are shown in the exhibit by 
colored strands of very heavy corded silk. This model is 
designed to clearly indicate to the Court just what con- 
ductors were run and how, and their relative bearing 
towards one another. 

2. The Water Analogues.—The patent in suit refers to 
translating devices connected in multiple arc, as contrasted 
with those connected in series, Electrical text-books have 
for years made use of the water-wheel and a series of pipes 
as an excellent illustration (on paper) of the characteristics 
of the two methods. It remained for this trial, however, 
to first show the actual working of water-wheels in series 
and in multiple arc. The illustrations, Figs. 1 and 2, 
show these two models. As will be seen, Fig. 1 shows a 
closed system of glass tubing, with three water-wheels and 
a rotary pump included in its circuit. The tube system is 
filled with a colored liquid. Pressure tubes rise from the 
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shown in Fig. 4, which is taken from one of the exhibits 
entered in the case. As will be seen, the consumption cir- 
cuit of fifteen lamps is divided into two parts which can be 
thrown together when desired. Each part is supplied by a 
different feeder. The current through each feeder is 
measured on an amperemeter, while the five voltmeters can 
be connected to as many points of the system so as to ob- 
tain simultaneous readings from the dynamo, the ends of 
the two feeders, and the ends of the consumption circuits. 
If desirable, the pressure half way down the feeder can 
also be indicated. This arrangement permits of the 
demonstration of the various phenomena which are found 
in feeder systems. An’ artificial feeder” or short feeder 
connecting the consumption circuit directly to the dynamo 
“‘bus-bars,” can also be employed to show what distortions 
may result from an unintelligent disposition of conductors. 
The generatorsupplying thecurrent for these demonstrations 


Fia. 3.—MODEL SHOWING COMPLETE FEEDER SYSTEM OF DISTRIBUTION. 


various levels of the system. When the apparatus is at 
rest the liquid in all the tubes remains at a uniform height. 
By turning the pump crank the difference of potential” 
is at once shown by the variation in the water-levels in the 
various pressure tubes, as well as by the revolution of the 
little turbines. If the main line is closed so as to prevent 
the water from moving, all the turbines stop. This is the 
series arrangement. 

An entirely different arrangement is shown in Fig. 2, 
which illustrates the multiple-arc method of connecting 
translating devices, such as water-wheels, lamps, motors, 
or converters. At the left is the pump or source of power, 
with two pressure tubes to indicate the difference of po- 
tential at this point. From the pump extend horizontally 
two tubes, to which are connected at intervals three turbine 
wheels, such as are shown in Fig. 1. The horizontal tubes 
terminate at the right in another pair of pressure tubes. 
All the valves in the turbine services being closed, the 
pump crank is turned so as to get a certain difference of 
potential between the upper (+) and the lower (—) hori- 
zontal tubes. The pressure-tubes at the extreme right will 
also show a difference, but not so great a one as the others, 
due to the resistance of the horizontal mains. Each wheel 
can be turned on or off independently of the others and, of 
course, takes its own individual portion of water, which 
does not flow through the other wheels, as in the case of 
the series model, 


3. Illustrative Model of a Feeder System.—To give to 
the Court a visual demonstration of the electrical charac- 
teristics of a feeder system the apparatus shown in Fig. 3 
has been devised. 

The diagrammatic connections of this apparatus are clearly 


ig run in connection with a very neat plant, which was 
erected for the purpose in a building some 300 feet from 
the court-room. Of course, the generator must be under 
the control of the electrician at the court-house, so the plant 
is arranged as follows: An upright boiler supplies steam to 


‘a 


€ 
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a 
Fia. 5.—MODELS SHOWING ECONOMY OF FEEDER SYSTEM. 


a small marine engine and dynamo (coupled direct) which 
in turn furnish the power to run a 3 h. p. differentially- 
wound Sprague motor; the motor is belted toa 15 K. W. 
dynamo, whose shunt field circuit runs to a hand regulator 
on the model before the Court. A belt circuit serves as a 
means of communication between the two portions of the 
plant. 


4. Models Showing Economy in Use of Feeder System.— 
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As a basis of comparison between the relative economy of 
the “feeder” system and the “tree” system of distribu- 
tion, a district of 36 city blocks, in the form of a square, 
was assumed. The central station was placed at the cen- 
tre of the square; each block has 16 consumers who used 
15 lamps each ; conductors were run from the station to 
supply each of the four quarters of the district with light ; 
in the one case, feeders were employed ; in the other case 
a straight tree system was used. Several models have 
been made to show a comparison between the two systems, 
and Fig. 5 shows one of a group of these. To the right 
is shown a model which represents, to scale, the amount of 
copper in one polarity required to supply one of the quar- 
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when the feeder system is used is 128,789 pounds. This is 
a reduction from $23.24 per lamp to $3.72 per lamp. 
Another means of showing graphically the enormous 
saving obtainable by the use of the feeder system over 
its predecessor in the art, is exhibited in another set of 
models. On a board two feet high and eleven feet long is 
shown the feeder-distribution required for three of the 
block-faces shown in the models of Fig. 5. Both the 
feeders and mains are stranded, the conductors being laid 
side by side; No. 8 wire is employed. Contrasted with 
this model is one mounted on a board nine feet high and 
eleven feet long, in which the same lighting is done by the 
tree system. The relative sizes of the conductors required 
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REFERENCES: 


Oi, Cs, Os, Cy, Os, Cg, Cz. — Points at which to connect the 
pressure indicators. 

Di, D,.—Points at which to connect amperemeter. 

EI, E. — Double pole switches. 

¥F.—Switch to throw out feeder ‘‘B” and throw in the artificial 
feeder. 

G.—- Main line cut-out. 


Hi, 4;-—Points half way down feeders ‘‘a” and B' at which 
pressure wires are connected. f 

LI, La, L. — Lamps on the two construction circuits. 

Mi, M,.—Amperemeters. 

NI, N., N., N., N5.— Pressure indicators. 

81, 87, Sg, Bas Ss, Be, 87. — 16 C. p. lamps, 100 volta, on feeders 
“4” and “B” controlled by switches or key sockets. 


c.co.—Short circuiting device, cutting out the equalizer. 
Fia. 4.—DIAGRAM OF CONNECTIONS FoR FEEDER SYSTEM OF DISTRIBUTION. 


ter districts by the “tree” system; to the left is a 
model on the same scale, representing the amount of cop- 
per required to supply the same district by the “feeder” 
system; between these models are shown four cubes 
which represent one one-hundredth of the actual amount 
of copper required for the quarter-district by the two-wire 
tree system, three-wire tree system, two-wire feeder sys- 
tem, and three-wire feeder system, in regular order from 
the floor ; the linear dimensions of the cubes, in the same 
order, are as follows: 294 inches, 2linches, 154 inches and 
111 inches. The total weight of copper for the four quarter- 
districts by the tree system is 803,250 pounds ; the weight 


is shown by taking six No, 8 wires and laying them close 
together as the conductor for each house. This is done as 
there is required just six times the copper per house, in the 
mains by the tree system, as in the feeder system. The 
contrast can be appreciated by the statement that in the 
one case 96 No. 8 wires are laid side by side, and in the 
other case, 576 No. 8 wires are necessary. 

In addition to the models enumerated, there is a large 
rack on which a dozen immense charts on shade rollers are 
mounted. As will be seen, the judges have opportunities 
here for getting an insight into electrical subjects which 
may probably never be vouchsafed to them again. 
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STORAGE BATTERIES IN CENTRAL STATIONS IN 
PARIS. 


BY 

In the editorial in Tue ELRCTRICAL ENGINEER of April 
27, on the subject of “Storage Batteries in Central Station 
Works,” mention is made of Paris among other cities, as 
being one where accumulators are largely in use. As I 
have given special attention to this particular subject and 
had occasion last autumn to visit Paris twice with a view 
to inspecting the several storage battery stations in that 
city, a few particulars may be of interest. I was greatly 
surprised to find how comparatively little appeared to be 
known outside of Paris itself of the very elaborate and ex- 
tensive scale upon which accumulators are in use there. 
The type principally in use in Paris is that supplied by the 
Société Anonyme pour le Travail Electrique des Metaux, 
from their extensive works at St. Ouen on the Seine. The 
principle of manufacture adopted by this company is that 
of casting chloride of lead combined with a small propor- 
tion of chloride of zinc with tablets (pastilles). These 
tablets are then placed in a special mold and ordinary 
lead cast around them, thus forming a uniformplate. As the 
hg is precisely similar to that adopted by the Electric 

torage Battery Co. at Gloucester, N. J., and described 
in this journal some time ago,! it is not necessary to 
repeat it. The principal feature of the plates as manufac- 
tured in France is their size. The plates in all the electric 
light stations in Paris weigh about 20 kilos (44 lbs.) each. 
The cells containing from 15 to 25 of these plates 
are naturally very large. At the time of my last visit 
(November of last year) the majority of the cells in use 
contained 25 plates weighing 20 kilos each, making total 
weight of plates per cell about half a ton. Cells contain- 
ing plates weighing in all one ton per cell were at that 
time being prepared. In the city of Paris alone there 
were then over 75,000 lamps dependent upon these accu- 
mulators. The Popp system alone has 16 distributing 
stations installed with the half-ton cells from which they 
supply current for over 25,000 lamps. These distributing 
stations are charged in series of three or more at a time 
from one central power station. <A notable feature of this 
system is the fact that from four o’clock in the afternoon 
until the following morning no engines and dynamos are 
running. That is to say, during the time of heaviest load 
the lamps are entirely dependent upon the accumulators. 
At each distributing station there is one attendant taking 
readings day and night. These readings are all sent in to 
the head office where they are summarized and tabulated, 
thus affording an exact record of the output, input and 
efficiency of each station. To maintain the E. M. F. con- 
stant, the ordinary system of auxiliary cells is adopted 
with however the special feature that instead of using any 
automatic device the time at which each auxiliary cell is 
put in and cut out of the circuit is registered together with 
its mean rate of discharge while in use. The total output 
of each additional cell is thus registered. When charging, 
each of these cells is permitted to receive the amount in 
amperes of its discharge, plus a certain surplus to cover 
loss. This surplus I was given to understand averages 
about ten per cent. over and above the output. 

The manufacturers guarantee the maintenance of the bat- 
teries at a fixed cost to the installation companies. This 
cost is based upon a certain per cent. of first cost and out- 
put of the cells, They also guarantee a total efficiency of 
not less than 63 per cent. under all circumstances, In the 
event of the efficiency of any station proving less than 63 
per cent. certain allowances are made by the manufactur- 
ing company to the installation company; and if above 63 
per cent, certain allowances are made by the installation 
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company to the manufacturing company. The deductions 
or allowances are propor tional to the amounts above or 
below the guarantee. Apparently the efficiency has always 
exceeded the standard of guarantee, showing averages of 
from 72 to 85 per cent. in the several stations. 

In addition to the 25,000 lamps supplied from accumu- 
lators under the Popp system there were in Paris numerous 
isolated plants as well as various electric light companies 
all using the same type of cell, showing a total in lamp 
capacity of over 75,000 lamps. I believe at the present 
time this number has been increased to over 100,000 
lamps. 

The rapid pace at which the business is extending is of 
itself a proof of its practical and financial success. Not 
only are plants already installed being extensively increased 
but a large number of new installations are being put up in 
various parts of France, the accumulators being supplied 
from the works at St. Ouen. A visit to these works was 
of special interest. The output last autumn averaged 
about five tons of plates a day. This had been the average 
apparently during last year. Although plates of various 
sizes are manufactured, the majority were twenty - kilo plates. 
It is to the fact of using these large plates and large cells, 
together with the high efficiency and durability of this 
special type, that their success is attributed. At certain 
tests made on behalf of the French Government at the 
navy trials at Toulon, an efficiency of 90 per cent. was 
attained with this type. The manufactory at St. Ouen is 
laid out and systematized with the same precision as the 
installations. Having been afforded special facilities for 
investigating every detail of manufacture I was enabled to 
appreciate what a profitable business is possible both in the 
manufacture of storage batteries as well as in the supply 
of current from large installations of the same In Paris 
the manufacturing success is of course due to, and depend- 
ent upon, a constant market. In this case the market has 
been made and maintained principally by the companies 
supplying light. The success of the latter means success 
of the former. The success of the supply installation com- 
panies appears to be largely due to their adoption of the 
principle of doing everything on a sufliciently extensive 
scale whereby a proper system of supervision and control 
is insured. The accumulators thus get proper treatment 
and care whereby their depreciation is kept wichin practical 
limits. Success in this department means considerable in- 
crease in the demand for the accumulators; this again 
enables the manufacturer to keep his works constantly 
going and thus insure uniformity of work as well as lower 

rices. 

: It is stated that all the electric light companies of Paris 
are supplied with accumulators from the St. Ouen works. 
It is needless to say this is not done from philanthropic 
motives. It has been found in Paris as also in many other 
European cities that the use of accumulators on a large 
scale by electric light companies is not only practical but 
economical. What has proved to be the case in Europe 
may apply equally well in America. Apparently all that is 
required is a principle similar to that adopted in Paris, 
namely, a reasonable co-operation between an installation or 
supply company and a manufacturing company. Some 
dozen tram cars have lately been started in Paris with the 
same type of cell. 

It is to be hoped these will meet with the same financial 
success as those in electric lighting. 


A SCHUCKERT SEARCH LIGHT FOR CHICAGO. 


Ir is stated that the Schuckert Co. of Nuremberg, Bavaria, is to 
furnish a search light for the World’s Fair of about 25,000 c. p. to 
be seen 60 miles away. Mr. F. Sargent, the electrical engineer of 
the Fair, will also, it is said, place two large search lights on a 
tower 300 feet high, with which various special effects will be 
obtained. 
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HEWETT’S IMPROVED FORMS OF THE POROUS 
OIL INSULATOR. 


BY 


IN Tar ExvectricaL ENGINEER of March 30 was given a 
description of a porous oil insulator invented by the writer 
and designed specially for insulating trolley wires placed 
in open conduits. The process of development has pro- 
duced improved forms of insulators composed of a com- 
bination of porous and non-porous insulating materials. 
Figs. 1 and 2 of the accompanying engravings show 
respectively a sectional elevation and plan of one of the 


Fias. 1, 2 AND 8.—HEWET?r’s IMPROVED POROUS OIL INSULATORS. 


improved forms. The shell, or outer portion, is composed 
of atube of well-glazed porcelain, glass or hard rubber a. 
Into the lower part of the smaller diameter of the tube is 
placed a porous plug P of wood, porous earthenware or 
other suitable porous material, This plug forms a bottom 
to the oil chamber cc. The plug P is pressed upward 
against the beveled shoulder Nn by means of the shank g£, 
which passes through the plug and then through the per- 
forated plate D, and is tightened up by a nut d. The 
perforated plate is sustained by the shoulder m. The plan 
view shows the perforated plate, the object of the perfora- 
tions being merely to unite the upper and lower oil chambers 
into virtually one chamber. y 

The oil chamber c c is filled with an insulating oil, such 
as paraffine, which percolates through the porous plug r and 
runs off on its conical underside to the inner surface of the 
porcelain tube, down which it flows in a continuous film to 
the edge, where it drips off. , , 

A groove round the centre of the insulator is provided 
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for receiving a clasp, by means of which it can be attached 
to the side of the conduit or manhole. A wire holder is 
attached to the lower end of the shank E. The porous 
plug r is composed of fine-grained wood, thoroughly 
seasoned by a special process which drives out all air and 
resin and thoroughly shrinks the plug so that no further 
shrinkage can occur. , 
In Fig. 3 is shown another form of insulator, in which 
the porous part is reduced to still smaller dimensions. The 
bottom of the oil chamber c is composed of a disc of non- 
porous material 1, through the centre of which passes the 
shank E. A washer of felt 1? is placed between the shoulder 
s of the shank and the disk 1. Another porous washer L. 
is placed between the beveled shoulder of the tube and the 
edge of the disc. The oil percolates through these two 
porous washers and runs down on the surface of the disc 
and bell as in the other forms. By adjusting the nut d the 
compression on the porous washers can be varied and the 
quantity of oil fed through can be regulated. The cap J 
serves as a covering for the oil so as to exclude dust, etc. 


ELECTRIC RAILWAY POLE-LINE CONSTRUCTION. 


BY 


A , Orece + 


PART II.—WOODEN POLES. 


Oursipk of the appreciable saving in first cost, and, 
perhaps, less need for care and expense in the insulation of 
the trolley line, since wood is itself a partial non-conduc- 
tor, wooden poles are not desirable where reliable and 
permanent construction is sought. In order to obtain the 
strength necessary to support the overhead construction, 
wooden poles have to be of considerable bulk, which de- 
tracts from the appearance of thestreet. Moreover, wood 
deteriorates with comparative rapidity; the pole continually 
yields under the strain, necessitating the frequent adjust- 
ment of span wire or the resetting of the pole; and, unless 
inspected and painted frequently with a care seldom given, 
the poles rot rapidly at the ground line where the breaking 
strain is greatest. It is therefore possible, in view of the 
rotting which is not always accessible or easy to detect, to 
have an accident, which at a comparatively early date shall 
not only inflict a local damage but destroy a considerable 
portion of the line. It is the existence of these contin- 
gencies, together with lack of strength and the difficulty of 
adequately avoiding early deterioration, that create the 
demand for the very much stronger and more expensive 
iron pole, as noted in Part I of this article. 

There are, however, frequent uses for wooden poles, 
dictated by economy or other considerations (as in the case 
of towns with small traffic), extensions into sparsely settled 
territory, connections through open country between 
populous centres; or similar cases where wooden poles 
most economically answer the purpose and can be used to 
advantage. 

Poles of pine, cedar, chestnut, spruce, cypress, tamarack 
and other woods are most frequently in demand. Of 
these spruce, cypress and tamarack, and occasionally poplar, 
have been used, more especially in or near the localities in 
which they are procurable. Spruce, when set, makes a 
handsome line, possessing strength and elasticity, but its 
short life of two or three years makes its ultimate cost ex- 
pensive and renders it fit for temporary construction only. 
Cypress and tamarack both possess excellent lasting quali- 
ties, The cost of transportation and the uncertainty of the 
supply has, however, to a large extent limited their use in 
northern fields where other woods are more easily ob- 
tained. 

Cedar, pine and chestnut are abundant, and poles are 
usually selected from one of these woods. White cedar 
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and chestnut are selected both for their cheapness, quick 
delivery and railway qualities. Pine, whether of the 
Michigan or so-called Norway pine, or of the Georgia or 
North Carolina so-called yellow pine, is the wood usually 
used for manufactured poles. These manufactured poles 
are made with a wide variety of shape and finish accord- 
ing to the choice of engineer or maker. Some have the 
body of the pole turned round, others sawed square or 
octagonal, with butt full size of the natural wood ; others 
have the same general shape the full length of the pole. 

Cost, quantity, time required for delivery and other con- 
siderations will naturally affect the choice of pole where 
little attention is given to the appearance of the line. Un- 
doubtedly, where wood is used, the manufactured pole, 
with preference for the octagonal, for streets in towns, 
presents the best appearance. 

Following is a list of standard sizes of octagonal pine 
poles for railway purposes : 


6-inch top. 9-inch butt. 28 feet long. 
7 6 10 66 28 66 
8 66 11 66 38 66 
6 “a 10 40 80 60 
7 66 11 66 80 66 
8 6é 12 66 30 66 


The specifications should read as follows: 

Pole to be — ft. long; — in. top; — in. butt; sides to be 
sawed uniformly octayonal and top neatly pointed; timber 
to be selected straight, free from knots and shakes, sides 
to be painted with one coat of paint; butt to be painted for 
six feet with asphaltum or other preservative compound. 

The specifications of a Georgia pine pole to be used on 
street 60 feet or less wide, drawn up by some engineers, 
call for a pole 28 feet long, 7-inch top, 10-inch butt, to be 
sawed square, with edges chamfered and top pointed.. 

Orders for round or natural wood poles should specify 
that poles must be live, sound timber; butts cut, well pro- 
portioned and reasonably straight ; peeled, knots trimmed 
smooth; and suitable for electric railway (or wire carrying) 
i 

resent practice has almost entirely abandoned the 
use of the 6-inch top pole for side-pole construction and re- 
quires poles with 7-inch tops for streets 30 to 40 feet 
between curbs; 8-inch tops for streets 40 to 60 feet be- 
tween curbs ; 10-inch tops for pull-off or strain poles, and 
in the case of round wood poles, demands the largest butts 
obtainable. 

Centre poles on straight tracks may, if circumstances 
permit, have 6-inch tops, on account of the lighter strain 
they are called upon to bear. Where centre poles are liable 
to suffer damage from collision with vehicles, they should 
be protected by substantial wheel guards or an iron 
sheathing extending two or more feet above the ground. 
Centre poles on curves subjected to side strains should be 
well guyed and be heavier than those used on the straight 
line. Bracket-arm poles should preferably have at least 
7-inch tops except on curves, where they follow the above 
rule for centre poles, 

As diene in the early part of this article, wooden 
poles quickly deteriorate unless subjected to frequent in- 
spection, and unless means be used to protect the wood 
against weather influences and contact with ground mois- 
ture. Before setting, the butts for a foot or more above 
the ground should be thoroughly saturated with hot tar 
or painted with one of the penetrating preservative com- 
pounds sold for this purpose. Too much care cannot be 
given to this process ; upon its thoroughness will depend in 
large measure the future life and reliability of the pole. 
Both before and after setting the poles should be painted, 
and painted thereafter as often as they require it. 

Many of the remarks in Part I relating to iron poles, re- 
ferring to setting in concrete, allowances for rake, elastic 
limits, tension of span wire, lengths of poles for side, centre 
or bracket-arm construction and other considerations, will 
be found applicable to wooden poles. 
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THEORETICAL ELEMENTS OF ELECTRO-DYNAMIC 
MACHINERY-—IV.! 7 


A. L. Kennels 


POTENTIAL DISTRIBUTIONS ( Continued). 


AN important system of flux and potential distribution is 
that established within an endless solenoid, or what is 
practically a helix with its two extremities united. Such 
a solenoid completes its magnetic circuit entirely within 
itself and has no exterior flux. It therefore has no external 
magnetic potential. In the practical application of this 
case, attention has sometimes to be paid to the departure 
from the strict definition of a solenoid, for a helix is virtu- 
ally a solenoid plus a conductor along the axis, just as 
motion along a spiral is circular plus a translatory advance 
in the axial fine ; so that a closed current conveying helix, 
however closely wound, and nearly uniform, will exercise 
some attractive influence upon a magnetic needle, and thus 
evidence an external flux, unless before the extremities of 
the coil are joined, one wire be led back to its starting 
point parallel to the axis, a proceeding which will cancel 
out the axial component except at very close range. At 
all ordinary distances, the closed helix will then be de- 
prived of external magnetic influences, no matter how 
tortuous the curve its axis may follow. 

Within this closed solenoid there will be a distribution 
of magnetic potential, but it will be complex, as also the 
flux it controls, and difficult to represent phically or 
numerically, unless the axis of the solenoid lies upon a 
circle. In this case the distribution is simple. The sole- 
noid will then assume the form of an anchor ring repre- 
sented in plan and diametral sections by Figs. 6 and 7, 
where N o P is the axis of revolution, Q R 8, T U V, sections 
of the helix surrounding the coil axis @ m K. In such a 
system the equipotential surfaces are planes drawn radially 
through the axis of revolution, but confined entirely to the 
interior of the ring, such as Ap, wx, and yz, The M. M. F. 
active within the ring is 47 times the current turns linked 
If there were 180 turns of wire on the ring, as 
shown, and a current of 2 amperes circulating, or 0.2 c. d. 8. 
units, the k. M. F. would be 4 m X 180 X 0.2, or 45.25 ergs 
per unit pole.“ This will be the total difference of poten- 
tial for one complete circuitation within the ring, represent- 
ing a rate of change of potential of 0.1257 erg on unit 
pole per degree of revolution round the axis Nop. This 
gradient is definite, but the potential at any plane is 
arbitrary, and may be selected at will as a starting point. 
Once chosen, the potential is evidently cyclic, and increases 
or diminishes by 4 7 nc ergs in each revolution, according 
to the direction of circuitation. If there is more than one 
layer of wire on the ring, and each layer be uniformly 
wound, the system may be considered as a combination of 
independent solenoids, one for each layer. The potential 
in the interior will be that due to the sum of the solenoids, 
while at any point in the winding space the potential will 
be that due to the layers outside, those within the point’s 
axial radius having no influence beyond their surface. 

Within the anchor ring, the flux, necessarily 5 
dicular to all the successive equipotential planes must follow 
circles concentric with the axis of revolution Nop. The 
intensity will be uniform along any one circle, and will be 
equal for equal circles, but it would be different in circles 
of different radii, being weakest at the outer side D EF, 
and strongest at a BC, varying inversely as the radius of 
revolution. With reference to what has appeared in 
Part II, on the field surrounding an infinite straight 


1. Copyrighted 1892 by A. E. Kennelly. 

2. The dimensions of magnetic potential being M% Li T., magnetic pole 
M% LI Ii and energy M L* T-*, itis important to observe that potential is 
equivalent to energy + pole, and when expressed in ergs, implies ergs expended 
on or by a unit pole. 
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conductor, it is evident that any steady current c making 
n uniform turns round an anchor ring of wood or other non- 
magnetic material, produces throughout its interior exactly 
the same distribution of potential and flux that a current 
of ne units flowing along the ring’s axis of revolution in- 


definitely prolonged would produce tia rae all space. 


The circular solenoid produces within the finite limits of its 
interior the condition that an infinite conductor would 
establish in infinite space. 

This analogy suggest what is, in fact, readily proved, 
that the radial planed system of potentials and circular 
distribution flux is not dependent upon the cross-section of 


the solenoid. We have thus far supposed it to be circular, 


but it might be square, elliptical, or of any arbitrary shape, 


provided that its surface was a surface of revolution, 


having the equivalent straight wire for its axis. The field 
due to the equivalent current along the infinite axis would 
still reside within the coil, From the results in Part 


UN, 


Eec. EY rt 


Figs. 6 AND 7. 


II, the magnitude of B would be there represented by 
4 1 ne 2 ne . : . 
KOR where r is the radial distance of the point 


277. 
considered from the axis of revolution. In a solenoid 
whose cross-section is of small dimensions compared with 
the radius of revolution, B is nearly uniform in intensity, 
and if the cross-sectional area be denoted by a, the flux 


: . If, how- 


ever, the cross-section of the solenoid be of such shape and 
dimensions that the intensity varies considerably in 
different parts of it, the area must be multiplied by the 
average B to give the total flux, or by the flux intensity 
existing at the centre of gravity of the area, considered as 
a thin material lamina. 

The general case of potential distribution round a current 
has been only determined in a comparatively small number 
of instances of which the foregoing are the simplest ex- 


within the solenoid will then be p = Ba = 
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amples. Yet in order to determine the distribution of flux 


existing through space in the vicinity of a given system of 


conductors, it is usually simpler to calculate the distri- 
bation of potentials when it exists, and deduce the flux 
from the gradient, than to compute the general value of B 
directly. The difficulty in either case is essentially one of 
summation, for each small element of a current-conveying 
conductor contributes its own sbare to the potential or flux 
at a point independently of all the others, and the geometric 
sum of all these elementary potentials or intensities is the 
resultant at that point. 

The rule for determining the magnetic potential of any 
circuit at any point is as simple as it is often difficult to 
numerically apply. Let a sphere of one centimetre radius 
be described round that point as a centre, and let a straight 
line commencing at this point centre move round the circuit 
considered, in the direction of the current. The trace of 
its path cut on the unit sphere will form some closed curve 
and the area of the spherical surface enclosed will be the 
solid angle subtended at the point by the circuit. This, 
multiplied by the strength of the current, willbe the point’s 
potential. This shows that for circuits comprised in one 
plane, the potential of that plane is everywhere zero, or 
some multiple of 4 z, for the solid angle subtended by the 
circuit will vanish at any point upon it. Also, if two or 
more loops in a circuit stand behind one another when 
viewed from a point, so that the radius vector makes re- 
entrant loops on the unit sphere in contouring them, the 
overlapping areas must be added to the total surface within 
the boundary, or, in other words, the potentials of super- 
posed loops are superposed. 


THE PRACTICAL MANAGEMENT OF DYNAMOS AND 
MOTORS.—XI. 


(Concluded.) 


CHAPTER VII (Concluded). 


7. Voltage.—There is no convenient way of testing 
voltage except by means of a voltmeter. Unfortunately 
a really satisfactory voltmeter is rather an expensive in- 
strument. A good voltmeter should be very accurately 
calibrated because an error of one per cent. in the voltage 
of an incandescent circuit is objectionable, whereas the same 
error would be insignificant in almost any other practical 
measurement. A voltmeter should have as high a resistance 
as possible—at least several hundreds or thousands of ohms— 
in order not to take too much current which might lower 
its reading on a high resistance circuit. It should not be 
affected by the magnetism of a dynamo or motor at any 
distance over four or five feet. The voltage of any machine 
or circuit is tested by merely connecting the two binding 
posts or terminals of the voltmeter to the two terminals 
or conductors of the machine or circuit. In the case of a 
dynamo or motor the voltmeter is usually applied to the 
two main binding posts or brushes of the machine to get 
the external voltage of the machine, This external voltage 
is what a dynamo supplies to the circuit and it is what a 
motor receives from the circuit. This is called the pole 
difference of potential or terminal voltage and is the actual 
figure upon which calculations of the efficiency, capacity, 
etc., of any machine are based. 

A dynamo for constant potential circuits should, of course, 
give as nearly as possible a constant voltage. A plain shunt 
machine usually falls from 3 to 10 per cent. in voltage when 
its current is varied from nothing to full load. This is due 
to the loss of voltage in the resistance of the armature, 
which in turn weakens the field current and magnetism; 
armature reaction and reduction in speed usually occur also 
and still further lower the external voltage, but of course 
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this variation is very undesirable. A compound-wound 
dynamo should not fall appreciably from no load to full 
load; in fact, if it is“ over-compounded,” it should rise two 
or three per cent. in voltage to make up for loss on the 
wiring. The voltage of a constant current dynamo or motor 
is not important. The current should be carefully measured 
by an amperemeter, tut little or no attention is paid to the 
voltage in practical working; in fact, it obanges constantly 
with variations in the load. It is of course necessary, 
however, to measure it for a test of efficiency or other 
exact tests. 

A very simple and fairly accurate method of measuring 
voltage is by means of ordinary incandescent lamps. A 
little practice enables one to tell whether a lamp has its 
proper voltage and brightness. In this way it is easy to 
tell if the voltage is even one or two per cent. above or 
below the normal point. Voltages less than the ordinary 
can be tested by using low voltage lamps or by estimating 
the brightness of high voltage lamps, For example, a 
lamp begins to show a very dull red at one-third and a bright 
red at one-half its full voltage. Voltages higher than that 
of one lamp can be tested in this way by using lamps in 
series. In fact, even 1,000 or more volts can by measured 
by using 10 or more lamps in series. 


8. Current.—This is, of course, measured by means 
of an amperemeter, and this instrument is usually cheaper 
than a voltmeter because it only contains a compara- 
tively small amount of wire, and does not ordinarily 
require to be accurate within one or two per cent. In test- 
ing the current of a dynamo or motor all that is necessary 
is tO connect an amperemeter of the proper range in series 
with the machine to be tested so that the whole current to 
be measured passes through the instrument. To test the 
current in the armature or field alone, the amperemeter is 
connected in series with the particular part. In the case of 


a shunt-wound dynamo it is well to entirely open the 


external circuit in testing the current used in the field coils 
in order to avoid mistake, for the same reason the brushes 
of a shunt motor should be raised while testing the current 
taken by the field. In a constant current (series wound) 
dynamo or motor the same current flows through all parts 
of the machine and the rest of the cirouit, consequently the 
measurement of current is very simple. 

In testing the current produced by a dynamo it is often 
quite a problem to consume it. A bank of lamps, for ex- 
ample, to use the whole current generated by a dynamo of 
110 volts and 200 amperes would be very expensive. A 
sufficient number of resistance boxes for the purpose would 
also be very costly. The simplest and cheapest means to 
consume a large current is to place two plates of metal or 
carbon in a common tub or trough filled with a very 
dilute solution of sulphate of soda or sulphuric acid. 
The main conductors are connected to the two plates, respec- 
tively, and the current passed through the solution. The 
resistance and current are regulated by varying the dis- 
tance between the plates and the depth they are immersed 
in the liquid. The energy may be sufficient to boil the 
liquid but this does no harm. 


9. Speed. This is usually tested by the well-known 
speed meter or speed counter which consists merely of a 
little spindle which turns a wheel one tooth each time it 
revolves. The point of the spindle is held against the 
centre of the shaft of the dynamo or motor for a certain time, 
say, one minute or one half minute, and the number of 
revolutions is read off from the position of the wheel. 

Another instrument for measuring number of revolutions 
per minute is the tachometer. The stationary form of this 
instrument is shown in Fig. 27. This requires to be belted 
by a string, tape or light leather belt to the machine the 
speed of which is to be tested. If the sizes of the pulleys 
are not the same, their speeds are inversely proportional to 
their diameters. The portable form of this instrument is 
applied directly to the end of the shaft of the machine 
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like the speed meter. These instruments possess the great 
advantage over the speed meter that they instantly point 
on the dial to the proper speed and they do not require to 
be timed for a certain period. 

A simple way to test revolutions per minute is to make 
one large black or white mark on the belt of a machine and 
note how many times the mark passes per minute; the 
oe of the belt divided by the circumference of the 
pulley gives the number of revolutions of the pulley for 
each time the mark passes. If the machine has no belt, 
it can be supplied with one temporarily for the purpose of 
the test, a eee of tape with a knot or an ink mark bein 
sufficient. Care should be taken in all these tests of peed 
with belts, not to allow any slip; for example, in the case of 
the tape belt just referred to, it should pass around the 
pulley of the machine and some light wheel of wood or 
metal which turns so easily as not to cause any slip of the 
belt on the pulley of the machine. 


10. Torque or Pull is testedin the case of a motor 
by the use of a Prony brake. This consists of a lever L L 
of wood clamped on to the pulley or shaft of the machine 
to be tested, as indicated in Fig. 28. The pressure of the 
screws s 8 is then adjusted by the wing nuts until the fric- 
tion of the clamp on the pulley is sufficient to cause the 
motor to take a given current and run at a given speed. 
Usually the maximum torque or pull is the most important 
to test and this is obtained in the case of a constant poten- 
tial motor by tightening the screws ss until the motor 
draws its full current as indicated by an amperemeter. 
What the full current should be, is usually marked on the 
name plate; if not, it may be assumed to be about 8 amperes 
per h. p. for 110-volt motors, 4 amperes per h. p. for 220- 
volt and 14 ampere per h. p. for 500-volt motors. The 
torque or pull is then measured by known weights, or more 
conveniently by a spring balance P. If desired, the test 
may also be made at three-quarters, one-half or any other 
fraction of the full current. 

The torque or pull of a constant current motor is found 
by adjusting the screwss s until the armature runs at its 
normal speed. 

The torque or pull of a dynamo, that is, the force required 
to drive it, is tested by a transmission dynamometer. There 
are several forms of this apparatus but none of them are 
very satisfactory. In the cradle dynamometer the dynamo 
is placed on a platform which is hung on a pivot or ful- 
crum. The axis of the shaft of the dynamo is adjusted so 
that it exactly coincides with the axis of the pivot or ful- 
crum. When the dynamo is run by a vertical belt, the 
pull or torque tends to cause the dynamo to turn about 
its axis of suspension, and the force of this torque is 
measured by the amount of weights required to keep the dy- 
namo and platform horizontal. In a modified form of the 
cradle dynamometer the dynamo is placed in a water-tight 
box which floats in another box filled with water, instead 
of being hung ona pivot. It is usually much easier to 
test the torque of a dynamo by running it as a. motor and 
testing it by the Prony brake method described above. The 
torque of a dynamo is practically equal to that of a motor 
under identical conditions. 


11. Power.—The electrical power of a dynamo or 
motor is found by testing the voltage and current at the 
terminals of the machine, as described in sections 7 and 8 of 
this chapter, and multiplying the two together, which gives 
the electrical power of the machine in watts. These watts 
divided by 746 are then converted into horse power, thus: 
volts X amperes 

746 

The mechanical power of a dynamo or motor, that is, the 
power required for or developed by it is found by multiply- 
ing its torque or pull, determined as described in the previous 
paragraph, by its speed, determined as described in section 
9 of the present chapter, and by the circumference of the 


Horse power = 
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circle on which the torque is measured, and dividing by 
38,000, that is— 


Horse power = PX SX 6.28 & Rin which Pis the torque 


33,000 
in pounds, & the speed in revolutions per minute and K the 
radius at which P is measured. 


12. Efficiency.—This is determined in the case of a 
dynamo by comparing the mechanical power required to 
drive it by the electrical power generated by it, that is— 
Electrical power 


Mechanical power 

The efficiency of a motor is the mechanical power developed 
by it divided by the electrical power supplied to it, that is— 
Mechanical power 


Electrical power ` 

These are the actual or commercial efficiencies of these 
machines and should be about 90 per cent. in machines of 
10 h. p. and over. 

The so-called “electrical efficiency” is misleading and 
of little practical importance and should not be considered 
in commercial work. The mechanical and electrical power 
in the above equations are determined as described in 
the last section. 


13. Heating.—This is measured by applying a thermo- 
meter to the various parts of the machine, after it has run 
at full load for one or two hours, in fact a large machine 
does not reach its maximum temperature until it has run 
for three or four hours. 

The bulb of the thermometer is applied directly to the 
surface of the field coil or other part. To test the armature 
it must, of course, be stopped. The thermometer bulb 
should be covered over with a bunch of waste or cloth to 
keep in the heat. The temperature of the armature, field 
coils, bearings, etc., should not rise more than 40° C. or 
72° F. above that of the surrounding air. A very simple test 
of heating is to apply the hand to the armature, etc., and 
if it can be kept on without great discomfort, the temper- 
ature is perfectly safe. See“ Heating” in chapters on 
Locating Faults. 


14. Sparking at the commutator cannot be actually 
measured, but it is a very important matter and in any test 
it should be carefully observed whether the sparking is 
excessive or not, and if so, what it is due to. (See Spark- 
ing” in chapters on Locating Faults.) 


15. Magnetism.—Magnetic measurements are diffi- 
cult to make with the ordinary apparatus used in practical 
work. The proper method of testing magnetism is with 
the ballistic galvanometer. To test the magnetic leakage 
in a dynamo or motor, for example, a coil of wire connected 
to the galvanometer is put around the field magnet and the 
current in the field is stopped the deflection of the galvano- 


Efficiency of dynamo = 


Efficiency of motor = 


FIG. 27. 


meter needle being noted. A coil of the same number of turns 
is then put around the armature and the swing of the 
galvanometer is again noted. The first deflection is to the 
second as the number of lines of magnetic force in the field 
is to those in the armature, provided the angles of deflection 
are only a few degrees. 
An ordinary detector galvanometer can be used for this 
work if it is not damped by wings to prevent its swinging 
freely. A low-voltage Weston voltmeter or the calibration 
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coil of a high-reading one, can also be used very con- 
veniently for magnetic measurements in place of the galvano- 


meter as described by A. S. Ives in the Electrical World, 


Jan. 2, 1892. 
16. Line or Circuit testing for resistance, insu- 


lation, current, voltage, etc., is performed by exactly the 


same methods as those just described for making the cor- 
responding tests on dynamos and motors. For example, in 


testing the insulation resistance of a line or circuit, one 
wire is connected to the line and the other to the ground 
(a gas or water pipe is convenient for this purpose) instead 
of connecting one wire to the commutator and the other to 


the frame of the machine as described for testing the insu- 


lation resistance of a dynamo, otherwise the test is exactly 
the same. | 


THE EXHIBITION OF THE SOCIETE FRANCAISE DE 
PHYSIQUE. 


THE annual exhibition of the Société Francaise de 
Physique was held on the 19th, 20th and 21st ult, in the 
building of the Société d’Encouragement. Among the more 
noteworthy events forming part of the proceedings was a 
repetition by M. d’Arsonval of the Tesla and Elihu 
Thomson experiments. The experiments were very success- 
ful, and many were of a novel character. M. d’Arsonval 
made a great point of showing the difference in the physio- 
logical effects of alternating currents of different kinds. 
M. P. Janet showed an apparatus for the stroboscopic study 
of alternating currents. MM. Richard Fréres showed an 
electric kinemograph, and a hydraulic dynamometer, which 
had been used in determining the variation of tractive effort 
with the speed of a vessel. The same firm also showed a 
Deprez-d’Arsonval galvanometer which registered photo- 
graphically. M. Ducretetshowed some apparatus constructed 
for carrying out experiments with polyphase currents, 
and M. Besson exhibited a small plant arranged to enable 


- accumulators to be charged by means of the Giraud thermo- 


electric stove. 


AN ELECTROMAGNETIC LIGHT COIN DETECTOR. 


Messrs. Napizr & Son show at the Crystal Palace 
Exhibition an electromagnetic light coin rejector for the 
use of bankers or mints. The coins are pushed in succes- 
sion from the balance pan onto a knife-edge, and accord- 
ing as this knife-edge is at the right-hand limit of its range, 
or the left-hand limit, the coin, when pushed on it, tilts off 
to the light“ channel or the ‘‘full-weight” channel as 
The right or left position of this shift- 
ing knife-edge is determined by an electric contact made 
by the balance beam; this brings an electromagnet into 
action. The coins are run through the machine at the rate 
N sixty per minute by the action of turning a 

andle. 
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It is the due combination of theoretical knowledge with practical 
skill which forms the most efficient and reliable character..-Joseph 
Henry. 


WHAT ELECTRICITY IS. 


HE discussions as to the nature of electricity which stir 

the electrical fraternity from time to time, and which, 

like the sun spots, break out from no assignable cause, if they 
have not led to a definite solution of the question neverthe- 
less serve as periodical reminders of the fact that the world 
is still in ignorance; and hence to that extent at least they 
serve a useful purpose. One of the peculiar phases which 
these discussions have of late assumed is a development of 
what, for want of a better term, we may call the corpus- 
cular theory” of electricity, the adherents of which seek 
to prove that electricity is “ether in motion,” that is, 
that an electric current is due to an actual transfer of ether 
particles, or, to use a mechanical analogy, that a dynamo is 
an ether pump. Thus far the adherents of this theory 
have based their arguments on purely theoretical deduc- 
tions but a recent attempt to prove the theory experi- 
mentally deserves some notice. This has been undertaken 
by Dr W. W. Jacques who, in an address delivered be- 
fore the American Academy of Arts and Sciences, in Bos- 
ton, gives the results of his experiments. Before citing 
the results actually reached by him, Dr, Jacques sought to 
prepare the minds of his hearers by a series of analogies 
in which he characterized a current of electricity as a 
“ breeze of light.” He also likened the action of the ether 
breeze to a breeze of air, the weathervane of the former 
being the magnetic needle, and its anemometer the galvan- 
ometer. We pass over the slight fault in this analogy due 
to the fact that the magnetic needle points at right angles 
to the direction of the supposed ether breeze, in order to 
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give another analogy which the lecturer appears to have 
looked upon as of special importance in proof of his theory. 

If we send a steady current of electricity through a wire, 

we get no inductive effect in a neighboring conductor ; but 

interrupt the current, so that it pulsates, say 100 times per 

second, and we get current effects of the same frequency 

in the second conductor. Now, take a pipe carrying a 

steady current of air; it emits no sound. But break up 

the current of air into 100 pulsations per second, such as 

might be done by an organ pipe, and the ear perceives a 

sound, due to the radiated air waves. According to Dr. 

Jacques, “analogy indicates that, in the former case, 

we have a current of ether (or electricity), by rapid 

interruptions, converted into waves in the ether (or elec- 

trical waves).” We agree with Dr. Jacques that we must 

have stronger proofs than the indications of analogy, and 

hence we come at once to the crucial experiment devised 

by him to show the identity of the electric current and a 

current of ether. This is based upon a conception of 

Clerk-Maxwell to illustrate the relationship between the 

electrostatic and electromagnetic units. For this purpose 

Dr. Jacques employs a pair of discs attached respectively 

to the arms of a delicate balance, and placed so that each 

swings freely between a pair of discs, one placed above 

and the other below the disc attached to each balance 

arm. There are six discs in all. Theory indicates 

that if the discs be similarly charged electrically 

there will be no mechanical action between them, 

if they be moved with the velocity of light, 300,000,000 

metres per second. Dr. Jacques has undertaken to measure 

the action which does take place at the velocity at which 

the earth moves in its orbit around the sun, combined with 

that of its approach towards the centre of star drift in the 

constellation Hercules, In order to get definite results, 

Dr. Jacques works on the differences in these combined 

velocities resulting from the varying positions of the earth 

in its orbit. On March 22 the star-drift velocity would 

have to be added to that of the orbital velocity, and on 

September 21, subtracted. On December 22 it would 

have no effect. According to Dr. Jacques, on March 22 

the velocity of a point in space, at the Hub, say, should be 
Nui the velocity of light; on December 22, 2%; and on 

September 21, yyy. The balance is employed to measure 

these differences. Dr. Jacques began his experiments last 

September, and the results observed are of the order of the 
magnitude predicted, though he states that accidental 
phenomena frequently masked that for which he was 
searching. It is scarcely necessary to comment critically 
on a series of confessedly incomplete experiments, but we 
fail to see how, even if Dr. Jacques’ experiments end as 
he expects, they will prove in the least that the electric cur- 
rent is a bodily forward movement of the ether. He will 
merely have shown again the correctness of the theory that 
a moving electrified body is equivalent to an electric cur- 
rent, but in a manner far more cumbersome and subject 
to error than the beautiful experiment performed by Row- 
land in 1876, and by others in various ways. While elec- 
tromagnetic phenomena, above all others, are interconver. 
tible, we are scarcely justified in assuming that the effect 
of, or force created by, a relative motion between two 
bodies, is the motion of one of these bodies itself, 
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STORAGE BATTERIES IN CENTRAL STATIONS. 


Over recent remarks on the above subject have served to 
bring out a communication which we print on another page 
and which is well calculated to demonstrate that for central 
station work the storage battery has already proved itself 
a powerful factor of economy. Perhaps the most character- 
istic feature of the cells in the Paris installations is the size 
of the individual plates, which in this respect are a decided 
departure from, and, we believe, an improvement over, the 
size we are accustomed to associate with cells of this nature. 
This is a step in the right direction and the advantages 
gained by their adoption are too obvious to require farther 
comment. But aside from the manner of operation of the 
stations detailed by Mr. Currie, there is another important 

feature embodied in the arrangement as it exists in Paris 
and which we think might be adopted in our country to 
good advantage. The efficiency of the cells being guaran- 
teed by the manufacturing company and their remuneration 
being dependent upon the percentage of efficiency, allows the 
installing and distributing company in the first place to 
estimate exactly the relative advantages to be derived from 
the storage cells, while, on the other hand, it secures to 
them that freedom from the disputes which have only too 
often resulted in the total abandonment of storage battery 
work. With a feasible way, as shown abroad, of operating 
with storage cells it ought not to be difficult to inaugurate 
the system generally among American central stations; 
and we do not hesitate to say that a company prepared to 
furnish and maintain storage batteries and to guarantee 
their performance at a fixed annual charge will find a large 
business awaiting them. 


FEEDER-AND-MAIN PATENTS. 


We have surrendered a considerable amount of space in 
our current issue in order to present as adequately as 
possible the points in contest in the hearing on Edison’s 
patent for feeder-and-main distribution, which has jast 
terminated in the United States Court at Trenton, N. J. 
There is scarcely a central station plant in existence, in 
this country or abroad, which does not use the arrange- 
ment of circuits claimed to be covered by this patent, and 
hence the dicusssion can hardly fail to interest a large con- 
stituency of electrical engineers. The real question at issue 
has been practically narrowed down to the inquiry whether 
the arrangement of circuits in controversy constitutes a 
patentable invention, or whether it amounts to nothing 
more than a well-conceived engineering expedient. The 
determination of this question in the present case, is by no 
means easy. A good deal can be said, and, in fact, a good 
deal has been said, on both sides of the question. In fact, 
it is by no means easy to sufficiently instruct a judge, how- 
ever able and intelligent, in the technicalities of electrical 
science, merely by a few days of argument, so as to enable 
him to understand thoroughly the point at issue. The 
Edison Company have however, set up in the court-room a 
most effective object-lesson, a description of which will be 
found elsewhere, consisting in part of a full-sized and com- 
plete set of central station apparatus for distribution and 
regulation, which will enable the whole operation to be 
understood almost at a glance. The arguments of counsel 
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pro and con have occupied the attention of the court for 
more than a week, but we have succeeded in presenting 
the essence of them in our report in another column. 


SWITCHING RAILROAD TRAINS BY ELECTRICITY. 


InspEecToR BretrMaNn, of the Prussian State Railways, 
writes to the Deutsche Bauzeitung to suggest the use of 
electric power for switching cars, and calls attention to 
the high cost of switching by locomotives, The annual 
statement for the fiscal year 1839-90 showed that the 
switching on the Prussian roads required over ten million 
locomotive-hours, the fuel alone costing $1,500,000. On 
adding to this the wages of the engineers and firemen, it 
appears that 19 per cent. of the cost of the train service is 
spent on the switching. 

Inspector Brettman thinks a cheaper and more service- 
able motive power can only be found in electricity, which 
will soon make its way into railway stations for lighting 
purposes. He thinks of so arranging electric windlasses 
between the tracks, that several may be used simulta- 
neously for moving a heavy train, while one would suffice 
for a few cars. In certain cases he would advise the use 
of motor cars with gears engaging a rack alongside of the 
track, these cars being moved from track to track ona 
sliding platform or turntable. This latter plan, with the 
substitution of a magnetic traction increaser for the rack 
and pinion would probably adapt itself to American prac- 
tice and would seem worthy of attention here as well as 
abroad. It is evident that the range of travel of a switch- 
engine is very small as compared with even a horse car, and 
therefore it is not so much the cost of the long transmis- 
sion lines, as the feasibility of operating motors on zig-zag 
tracks, which will govern the use of electrical energy for 
this purpose. 


THE MEETING OF THE INSTITUTE IN CHICAGO. 


We published last week the preliminary programme 
of the meeting to be held by the Institute in Chicago 
next June. It is perhaps the best selection of topics that 
the Institute has ever had, while the authors are such as 
to insure a thorough treatment of the questions discussed. 
It is worthy of note that on the occasion of this visit of 
the Institute to Chicago—the first Western trip in its his- 
tory—the West is conspicuously represented on its pro- 
gramme. We observe that it will have contributions not 
only from well-known engineers in Chicago, but from the 
universities of Minnesota, Nebraska, Wisconsin and Ohio. 
This is altogether as it should be, and it is most satisfac- 
tory to find the national technical body thus in touch and 
sympathy with the advanced thought and practice of the 
great progressive West. It is an interesting fact that 
while the membership and officers of the Institute have 
always been very largely drawn from outside New York— 
as becomes a national body—the proportion of members in 
the West has not until within the last year or two been 
fully representative of electrical activity there. New York 
and vicinity has perhaps never had more than a bare 25 
per cent of the membership, while the remainder is scat- 
tered all over the Union and all over the world. Of the 
presidents, only two out of seven have been residents in New 
York State. | 
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THE SECRET TELEGRAPH RECEIVER. 
BY 


Ir is a well-known fact, that owing to the present general 
system of telegraph receiving apparatus, such as the loud 
clicking sounder, a large amount of ‘‘leakage” of tele- 
graphic communication is daily going on. A short time 
ago a number of old telegraphers were discussing this point, 
and the number and frequency of such incidents which were 
related was surprising. The usual method employed is 
very simple and very rarely detected. An operator may 
be carelessly lounging in the vicinity of a way station, such 
as a railway office, with his hands in his coat pockets, one 
hand being busy with a short pencil taking down on a pad 
important information which the accommodating sounder 
ticks off and that later may be used tothe disadvantage of the 
sender ; or he may be innocently looking over the tape at 
the stock quotations in a broker’s office, while the click 
of the sounder in a back room informs him what the firm 
is doing in its operations at the exchange, or other inform- 
ation equally important by no means intended for his ear. 
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Fias. 1 AND 2,—KNUDSON’S SECRET TELEGRAPH RECEIVER. 


With a view to trying what could be done by such 
eavesdropping the writer a short time ago employed an 
expert operator to call at some of the brokers’ offices about 
Wall street and also some of the hotels in the city to see 
what he could get in the way of information. Out of some 
dozen offices he visited he was able to obtain information 
more or less important from every one of them, and as for 
the hotels, nothing was easier than to take every message 
he chose. 

In view of the above and of much more evidence that 
could be furnished it seems there is a demand for an in- 
strument that will not ‘‘leak.” I have therefore completed 
a device which so far as it has been tried seems to fill the 
bill and is constructed as follows: 

Referring to the engraving Fig. 1, the magnets a a are 
used to actuate the armature a which is more clearly shown 
in Fig. 2. Two pointed studs project from its lower part 
and stand on the concave bottom of holes drilled in the pole 
extension of the magnet. The armature is held in place by the 
spiral springs s' secured to the adjusting screws p’. The effect 
of this arrangement is to reduce the amount of armature 
friction to a minimum and also bring the magnetic poles of 
the instrument close together, thereby obtaining the fullest 
amount of power from the magnet. A special adjusting 
screw for the retractile spring being clearly shown in Fig. 1 
need not be described. The limiting screws a’ d' are 
secured to the arms ô, these arms being fastened to a reso- 
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nator R, of peculiar construction, which is placed in the 
wooden case F. 

This resonator is constructed as follows: Two thin sheets 
of aluminum are spun in a round shape with corrugated 
surfaces and with edges turned over, these are slipped over 
the sides of a band of brass about 4 an inch wide as at g, 
Fig. 1. The whole is about six inches in diameter. 

It will be observed that as the limiting screws against 
which the armature lever plays are in direct metallic con- 
nection with the resonator, any movement of the armature, 
however small, is easily heard at the receiving tube u of 
the instrument. Asa matter of fact, the instruments, as 
generally constructed, are kept adjusted so closely that no 
movement of the armatures can be detected with the naked 
eye, nor can the sounds be heard without holding the ear 
close down to them ; at the receiving tube, however, which 
takes up the faintest sound from the resonator, the tele- 
graphic signals can be easily read. 

It will be noticed that the important results obtained in 
the magnifying of sound as shown in this instrument are 
largely due to the excellence of the resonator ; in its con- 
struction ‘advantage is taken of the well-known sonorous 
quality of alaminum, which exceeds in this respect all other 
metals. Other features of importance are the ability to 
operate lines equipped with: instruments of this kind with 
a very small amount of main battery, and also doing away 
with the sounder and local battery. 

A test of this instrument was recently made between 
New York and Hartford, a distance of about 140 miles, on 
a line of the Postal Telegraph-Cable Co. The result 
showed that a very much less amount of battery was 
required to operate the line, and the signals were easily 
read on an extremely small movement of the armature, 
due, as before stated, to the magnifying qualities of the 
resonator. 


THE COMMELIN-FINOT CADMIUM ACCUMULATOR. 


Tux positive plate of this accumulator, says L’ Industrie 
Klectrique, is an ordinary Julien positive; the negative 
plate being preferably an alloy of lead, cadmium and anti- 
mony. The liquid is a solution of sulphate of cadmium, 
to which 10 per cent. of sulphuric acid is added. MM. Com- 
melin and Finot also propose to employ a positive plate 
formed of twisted lead strip, holdiny plugs of lead chloride. 
On charging, the oxygen oxidizes the positive plate as 
usual, and metallic cadmium is deposited on the negative 
plate. On discharging, the cadmium combines with the 
sulphuric acid, cadmium sulphate being re-formed, and the 
hydrogen liberated from the sulphuric acid goes to the 
positive plate and reduces the peroxide. The inventors 
anticipate by this arrangement the complete avoidance of 
sulphating. The electromotive force of the cell is stated 
to be 2.5 volts on open circuit, and from 2.2 to 2.15 volts 
during discharge. The output per pound of plate is 24.5 
watt hours. 


ELECTRICITY IN THE MANUFACTURE OF WHITE 
LEAD. 


AMMONIUM acetate is used for dissolving the litharge in 
the production of basic carbonate of lead—the so-called 
‘white lead” of commerce. The solution is ordinarily used 
over and over again, and in course of time becomes impure 
through taking up considerable quantities of copper—an 
impurity in the litharge. One of the latest improvements 
employs carbonic acid gas for removing every trace of metal 
from the acetate, but another improvement, which is said 
to be even more effective, is to pass through the solution an 
electric current, electrodes of carbon being employed. In 
another application of electricity to white lead making, the 
metallic lead itself is decomposed in an acid electrolyte into 
an oxygen bearing salt of the metals; the saturated solution 
being then neutralized, and the salts contained in it being 
converted into hydrated lead carbonate, The latter is 
precipitated by the introduction of carbonic acid gas. 
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Legal Notes. 


FINAL HEARING ON EDISON’S ‘‘ FEEDER AND MAIN” 
FOR ELECTRICAL DISTRIBUTION.—I. 


PATENT 


THE suit of the Edison Electric Light Company against 
Westinghouse, Church, Kerr & Co. for an alleged infringe- 
ment of Edison’s patent of September 19, 1882, No. 264,642, 
covering the use of feeders in a system of electrical distribution, 
came up for argument on final hearing before Judge Green in the 
United States Court, at Trenton, New Jersey, on May 9th. Messers. 
S. B. Eaton and F. H. Betts appeared as counsel for the Edison 
Company, and Messrs. E. Wetmore and L. E. Curtis, for the 
Westinghouse Electric and Manufacturing Company, the real 
defendant in the case. The suit was originally brought on 
December 22, 1886, and alleged an infringement of the patent by 
reason of the construction and operation of a lighting plant in 
Trenton, N. J., constructed by Westinghouse, Church, Kerr & 
Co., during the summer of 1886. Most of the evidence taken in 
the case has consisted of expert testimony of a somewhat technical 
character. Among the experts of note who have been employed 
by the complainant are Prof. C. F. Chandler, and Messrs. H. R. 
Brevoort and W. J. Jenks. The complainants also took by 
commission at Glasgow the evidence of Sir William Thomson. 
The experts for the defence were Prof. Henry Morton, Franklin 
L. Pope, Benjamin S. Church and others. 

The arguments of counsel on both sides have occupied some 
seven days. The importance of the issue involved is scarcely less 
than that of the lamp case recently heard in the Circuit Court of 
Appeals in New York. No small part of the time was necessarily 
occupied in efforts to instruct the presiding judge as to the force 
and effect of the technical term employed in the patent, and the 
scientific matters which are presumably so familiar to readers of 


this jourpal that it is scarcely necessary to occupy space in ` 


attempting to give a synopsis of the arguments. We have there- 
fore attempted to summarize the leading points upon which the 
counsel for the complainant and defendant seemed to have princi- 
pally relied in the presentation of the case in order that its merits 
may be understood. Certain preliminary questions were brought 
up by a motion to dismiss the bill which had reference to the 
capacity of the 3 and the jurisdiction of the court, but as 
these have really nothing to do with the merits of the case, we 
shall make no further reference to them. 

The general purpose of the invention as stated in the specifica- 
tion is as follows : 


This invention relates to a method of equalizing the tension or pressure of 
a current through an entire system of electric lighting or other translation of 
electric force, preventing what is ordinarily known as a drop in those portions 
of the system the more remote from the central station." 


The specification then describes the arrangement and con- 
struction of the conductors by means of which the patentee pro- 
poses to obviate this difficulty and which constitutes the invention 
sought to be patented. This will be understood sufficiently from 
the following passage in the specification : 


“ To obviate the difficulty. I provide feeding conductors which extend from 
the generator or generators to the main conductors of the lamp or consumption 
circuit or circuits, such feeding conductors not having any translating devices 
connected therewith, and being connected with the main conductors of the con- 
mopa circuit or circuits at the centre, ends or other points on such main 
conductors.’ 


The specification states in substance that the circuit consists of 
two essential parts, first the feeding conductors, and second the 
main conductor of the consumption circuit. This will be recog- 
nized as the usual arrangement of feeders and mains in all 
systems of electrical distribution, in which the conductors radi- 
ate from a central station and serve a district of any consider- 
able size. The claims of the patent which are alleged to be 
infringed by the defendants are as follows: 


1. Aconsumption circuit, in the main conductors of which the drop in ten- 
sion is not sufficient to vary practically the candle power of the lamps con- 
nected therewith, in combination with feeding conductors connecting the con- 
sumption circuit with the source of electrical energy, and having no translating 
devices connected therewith, the drop in tension upon such feeding conductors 
not affecting the relative candle power of the lamps of the consumption circuit, 
substantially as set forth. 

2. A consumption circuit in the main conductors of which there is a definite 
small drop in tension not sufficient to vary practically the candle power of the 
lamps conn therewith in combination with feeding conductors and having 
no translating devices connected therewith, the loss upon such feeding con- 
ductors being greater than upon the main conductors of the consumption circuit, 
substantially as set fortb. 

8. The combination of a consumption circuit, in the main conductors of 
which the drop in tension is not sufficient to vary practically the candle power 
of the lamps connected therewitb, with a reed'ng circuit baving no translating 
devices, and extending from the source of electrical energy to the centre of the 
consumption circuit, substantially as set forth. 


THE COMPLAINANT'S CASE. 


Ten or twelve years ago, says the complainant, i. e., in 1879-80, 
domestic electric lighting was an achievement long sought and 
ardently hoped for but theretofore unattained. o-day every 
important town in this and other countries is equipped with 
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thousands of incandescent lamps, in shops, public buildings and 
dwelling houses, all supplied from a common source. Some mind 
or minds, some one’s ingenuity, or skill, or enterprise, has 
wrought this change. The problem which had to be solved was 
one which, twelve years ago, was popularly known as “‘ subdi- 
vision of the electric light.” It was a different problem from that 
of the producion of a single light from a source of electric onori. 
It would be too much to contend that this achievement is whol 
due to any one invention, or to any one man, but the present 
invention was at least a notable contribution to the solution of the 
problem. There were inherent difficulties in both the series and 
multiple arc system, when applied to extensive distribution to a 
number of lamps. In 1879 the whole subject of electric lighting 
had been examined with care by a Parliamentary Commission of 
Great Britain, at which time the evidence of many prominent 
scientists served to give some idea of the nature of the difficulties 
to be encountered. Mr. Edison’s plan of using the high resistance 
lamp with a platinum filament, and of distributing current 
through it by branches radiating from a common trunk, was 
known as early as 1879. On January 27, 1880, he patented his 
carbon filament lamp. He described the general features of his 
intended system of distribution in an application filed August 9, 1880, 
and patented March 22, 1881. The present invention is outlined 
in a caveat filed August 19, 1879, and disclosed in the application 
for the patent in suit filed August 9, 1880. The difficulties in the 
way of dealing successfully with electrical energy under the con- 
ditions involved in wide distribution arises from the fact that all 
conductors offer some resistance to the propagation of electric 
energy, and this resistance occasions the change of electric into 
heat energy. This conversion takes placethroughout any system, 
but is only useful at the particular points where heat and light 
are to be made useful and sensible ; everywhere else the con- 
version, though inevitable, is useless, and hence an absolute loss. 
The problem, as seen by Mr. Edison, therefore was: (1) to con- 
centrate and localize as much as possible the operation of lowering 
the potential at points where, if useless, it would not affect any- 
where the quality of work to be done, and if useful, it would be 
utilized ; and (2) as far as possible to prevent its occurrence in 
other parts of the system. The ideal mode, theoretically, would 
be to have conductors of infinite size except at points where ob- 
struction is desired for the production of heat and light ; but this 
is not a feasible remedy, because the cross-sectional area of oonduc- 
tors would necessarily be so large as to involve a prohibitory 
expense. Moreover, if the whole system be an extended one, and 
be utilized for consumption throughout, and unless the conduc- 
tors be so large that no loss in tension ever occurs (which is im- 
practicable) then it is obvious that a variable drop in tension due 
to variations in the amount of energy trannlated, will affect very 
differently, at different times, different lamps in the system. Now 
Mr. Edison reasoned that if economy of copper is not practiced 
between any lamps, but only in such pee of the conductors as do 
not affect the relative candle power of the lamps, then distances 
may be reached with economy of copper, which are otherwise 
inaccessible. 

The field of the present invention lies between two classes or 
systems of distribution ; one where drop in tension need not be. 
practically considered at all, and the other where the system is 
so extensive that the size of conductors required to supply it 
15 equal pressures throughout would have to be approximately 
infinite. 

Comparing the second and third, with the first claim of the 

atent the latter are subordinate in character to the former and 
introduce special features of construction included under, although 
not required by, it. The second claim requires a definite small dro 
in the consumption circuit, and that the drop on the feeder shal 
exceed that of the consumption circuit. The third claim requires 
the connection at the feeders to be at a central point on the con- 
sumption circuit. The system described and claimed in the patent, 
is an extended system of electric incandescent multiple-arc light- 
ing, of such dimensions that the distances between the lamps 
probris their supply from one end of a direct circuit, because the 

rop in tension or the amount of copper required between the 
lamps would be tvo great, and also one in which, for purposes cf 
maintaining equal potential at the terminals of all the lamps and 
notwithstanding the existence of excessive drop in the tension in 
the system as a whole, that drop is localized where it does not 
affect the lamps. These characteristics of the Edison system of 
distribution involve essential characteristics of novelty and are 
believed to have required the exercise of the inventive faculty for 
their original production. That the invention is one of great 
utility is conceded on all hands. The system of the patent in suit 
was the first practical central station system ever constructed in 
the world. It was embodied in the New York installation, com- 
menced in the fall of 1881 and opened for operation September 4, 
1882, orginally calculated to supply 16,000 lamps. The drop in 
tension was calculated to be about 15 per cent. on the feeders, and 
not to exceed 8 per cent. on the mains. 

The bill charges that the erection of the infringing central 
station plant by the defendant was done not only in defiance of 
the patents of the complainant company, but by taking from the 
employ of the complainant, and making use of the services of, many 
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employés and experts, whom the complainant had trained in the 
construction and operation of such plants. When complainant's 
original prima-facie case was a closed in January, 1890, complainant 
relied upon having proved infringement of the first and third 
claims, and this was admitted by defendant's experts. Facts were 
subsequently proved which tended to show beyond question that 
all three of the claims had been infringed. 

The Supreme Court of the United States has commented upon 
the impossibility of making any satisfactory definition of what 
constitutes invention. A goal is to be reached, and keen eyes peer 
in every direction through the mists of surrounding ignorance and 
uncertainty for any signs of approach to, or the direction of, such 
goal. He whounder such circumstances notably excels his fellows 
in speed, or who, stepping out of the supposed line of journey, 
first perceives that it is to be reached by a new, even if only 
slightly divergent, road, and who thereupon points out the right 
way, is, in a true sense, an inventor who has promoted the pro- 
gress of the useful arts. The existing difficulties of the situation, 
actual or supposed ; the mists of ignorance, error or prejudice 
then obscuring the vision, are to be taken into account in deter- 
mining whether or not his finding of the true path was only what 
every one might have done if called upon. In this characteristic 
of the seeming obviousness of the greatest inventions when once 
made, they do but resemble the deepest revelations of mental 
consciousness ; as soon as they are stated they are seen to be so 
obviously true that it is a matter of wonderment that they had 
not been stated before. In the present instance the problem was 
not merely that of conveying electricity to a distance and there 
causing it to be converted into many lights; it was rather to reach 
and 955 rly supply all parts of a multiple- are system, some lamps 
of which were so remote and others so near, that the whole could 
not be supplied in a direct circuit, and morever to do this without 
sacrificing substantial equality of potential, and without exceeding 
practical limits of cost. The remedy lay in a perception of the 
fact that the distribution.could not be practically accomplished 
without dividing the circuit into two parts. 

The question now presented, is whether in the years 1879-80 
the means of attainment devised and pointed out by Edison were 
obvious. A person skilled in the art, ata given time, is perhaps 
in law presumed to have knowledge of all that had been publicly 
done in that art up to that time (though as a matter of fact no 
person with such universal knowledge ever does exist), but it does 
not follow, therefore, that the law presumes that even persons with 
the supposed knowledge of all that had been done, necessarily could 
know what is really true, or what is really erroneous, or could so 
infallibly distinguish between the true and the false as to be able 
to combine only what is true, and the best of what is true, so as 
to produce the highest and best results. Mr. Pope, the defendant’s 
expert, admits that he knows of no patent or publication, prior to 
August, 1880, which points out the necessity or desirability of 
locating any drop of tension in excess of a negligible amount, in 
that part of asystem of conductors nearest the generator, and 
having no lamps connected therewith. 

The different prior publications, patents and uses set up as 
apecific defenses are next to be considered. The diagram of 

erdermann’s British patent, No. 2477 of 1878, was perhaps an 
attempt to deal with the problem of simultaneously supplying a 
number of lamps under such conditiens that they would burn at 
equal candle power. The arrangement is what is known as 
„ reversed parallel,“ because the position of the return conductor 
with reference to the first and last bridges is reversed from its 
position in simple parallel. Werdermann’s diagram, which is in- 
tended to represent an extended system of distribution, clearly 
contains no division of the system into feeders and consumption 
mains, and it is also to be noted that his lamp is not an incandes- 
cent lamp. His proposed remedy was, not to limit the consumption 
circuit to dimensions on which the drop in tension was negligible, 
nor to divide a large system by points of feeding so that the drop 
in tension in each part should be negligible, but it was rather the 
fallacy of creating equal electrical distances to each lamp and 
to enable any sized consumption conductors to be used. Nor 
was it his idea to use feeders freed from any and all connection 
of lamps and translating devices. Khotinsky’s French patent, 
No. 107,807 of 1875, was before the Patent Office on the 
grant of the patent in suit, and was then overruled as a 
reference. The drawings illustrate an ordinary multiple-arc 
circuit, supplied at different points by a machine. There is no 
intimation in the patent that the inventor contemplated any plan 
of dealing with the difficulties of drop of tension in an extended 
system ; nor that the connections from the machine to the lamp 
circuit were anything more than the ordinary connections from 
a machine to a circuit in close proximity therewith ; nor that any 
economy in construction was made possible; nor that any regu- 
lation of current with varying numbers of lamps could be facili- 
tated. It gives no consideration or direction which teaches any 
one how to maintain uniform candle power, or uniform pressure, 
in an extended circuit. The courts have repeatedly held, that a 
prior description, in order to invalidate a patent, must be such as 
to show that the article described in the patent can certainly be 
arrived at by following the prior description. The general state- 
ments of the defendant's experts as to the similarity of the 


THE ELECTRICAL ENGINEER. 


[May 18, 1899. 


Khotinsky arrangement of circuits to that of the patent in suit, 
and to the effect that the details of construction specified by the 
patent in suit would be understood from Khotinsky’s patent by 
those skilled in the art, are abundantly controverted by the evi- 
dence of the complainant's experts. Sir William Thomson says, 
that Khotinsky ‘‘ does not suggest anything towards the illumi- 
nation of towns, or the carrying of the electrical energy to con- 
siderable distances. He does not contemplate any difference of 

ressure in different parts of the circuit ; there is certainly nothing 
in any part of his patent which gives any indication towards the 
solution of the problem discovered by Edison.” The testimony of 
Prof. Chandler and Mr. Jenks is to the same effect. In the Brit- 
ish patents of Lane-Fox, Nos. 8988 and 4626 of 1878, and his letter 
to the London Times of December 26, 1878, as expressly admitted 
by Mr. Pope, defendant’s expert, he does not point out any specific 
arrangement for accomplishing equalization, but merely says that 
it is to be done by properly arranging and proportioning the con- 
ductors. There is in the Lane-Fox patent no scheme for a 
division of the system of conductors into two parts, one for sup- 
plying and regulating the current, and the other for consumption, 
and the connection of the supply circuit, and the proportioning 
of the consumption circuit in such a way that there shall be only 
a negligible drop in tension on the consumption portion. On the 
contrary, his idea was to use the whole system for consumption, 
and while probably aware that this would involve a ruinous ex- 
pense for copper, yet he saw no remedy for that difficulty except 
that of placing local regulators at each branch, or introducing 
storage batteries at distant points, and by using an earth 
pat all of which devices have proven to be wholly imprac- 
ticable. 

The publication in the Scientific American, in 1877, illustrates 
an electroplating apparatus described by Weston as an ordinary 
PE Popian bath. None of the distinguished scientists ex- 
amined before the British Parliamentary Commission of 1879, 
appear to have supposed that the secret of proper electrical dis- 
tribution lay hidden in the every-day practice of an electroplating 
bath. The analogies to the operation of an electric lamp are so 
distant, and the structures, consisting of soluble anode, liquid 
electrolyte, and temporarily inserted cathode, are so totally unlike 
anything existing in the incandescent lighting art, as to destroy 
any possibility of treating this compound a tus as the equiva- 
lent of an electric lighting plant. Sir William Thomson says 
that there is absolutely nothing in common in the two cases 
between the respective difficulties and the respective arrange- 
ments for overcoming them.” 

The proof in regard to the use, in distributing systems of gas 
and water, of what are known as independent mains,” is com- 
prised in a number of early publications and oral evidence in re- 
gard to a number of early plants. It may all be summed up 
briefly, by saying that it appears that for half a century it has 
been the custom to lead ‘‘independent mains” from reservoirs of 
gas and water to distant consumers, and in some instances to 
assist overloaded systems by ing pipes from the reservoirs 
directly to overloaded points with a view of supplementing the 
supply at such points. The proposition of the defendant is under- 
stood to be, that the known analogies between the laws which 
pag the flow of fluids and those which govern the so-called 

ow of electricity, are such that an electrical engineer, in 1880, 
by the exercise of ordinary ‘skill and knowledge, would neces- 
sarily have distributed electricity by adivision of the system into 
consumption and feeder circuits, by proportioning the con- 
sumption circuit so that the drop in tension between the several 
lamps would be negligible, and by bringing the total amount of 
copper in the system within practical limite, by localizing on the 
feeders whatever drop in tension was necessary to be incurred to 
accomplish such economy. The complainant's experts on the 
other hand contend that the problem was essentially different in 
the two cases; that the difference between the ponderable bodies 
known as gas and water and the imponderable something, which 
we call electricity, are radical; that the laws governing the so- 
called flow of electricity are different from those governing the 
flow of gas and water ; that the surrounding and interfering con- 
ditions are widely dissimilar ; that the characters of the conduct- 
ing systems are unlike, in that one requires oy an outflow sys- 
tem, while the other requires an outgoing and return system ; 
that the conditions of economy are very unlike as between hollow 

ipes and solid conducting wires ; and that the incandescent lamp 
feats no analogy to any device for allowing the consumption of 
gas or water ; hence that the rc ugh analogies which exist between 
the two systems were not sufficient to teach the electrical engi- 
neer that the idea of the so-called ‘‘independent main” could 
transferred to and adapted toa system of electrical distribution, 
or that the desired problem of distributing electricity 80 as to 
maintain equality of candle power throughout an extended sys- 
tem, with reasonable economy in the cost of conductor, could 
thereby, or otherwise, be solved. The opinions of the defendant’s 
experts as to the teaching analogies of gas and water distribution, 
and their effect in vitiating the novelty of Mr. Edison's invention 
are stated by President Morton and Mr. Pope, but on the other 
hand the testimony of the witnesses for the complainant, Sir 
William Thomson, Prof. Chandler, and Messrs. Brevoort and 
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Jenks, is specifically to the contrary, and the reasons given seem 
to be satisfactory and conclusive. 

The complainant contends that Mr. Edison was the first to 
deal with an extensive system of distribution, so as to secure 
uniformity of operation throughout, by the mere arrangement 
and proportioning of the conductors ; the first to establish as the 
standard of uniformity of pressure on such circuits, the main- 
tenance of equal candle power ; the first to supply circuits located 
at a distance by means of conductors set apart for supplying regu- 
lation only ; the first to teach how loss of force in reaching dis- 
tant points with economy could be endured without impairing 
equality of force where it was to be utilized ; and the first to pro- 
vide a system by which not oniy uniformity of candle poao or 
pressure could be produced over an extended area, but such 
uniformity could be maintained under all variations of con- 
sumption, because the loss, whether constant or variable, did not 
alfect the 5 

It is contended by defendant that the patent is void because it 
covers a nece and inevitable mode of construction which 
would naturally be adopted in supplying a small building with 
electricity from a distant source. This argument sounds plausible, 
but it is not sound; no one did in fact, prior to 1880, construct 
any such system. Why should the idea of using the lamps in 
multiple arc arrangement, and the further idea of supplying such 
an arrangement from a distant generator, necessarily occur in 
connection with each other? It requires the connection of those 
two ideas to make the imaginary case of the defendant. But 
even if this combination of ideas had actually been made, or 
such small installation had been actually set up, it is clear that it 
would have been done without any thought of any problem hav- 
ing thereby been solved of the distribution of electricity over 
large areas. f 

It is contended that this invention is a mere matter of engi- 
neering and would naturally occur to any engineer. Are not all 
inventions the result of the working of the law of supply and de- 
mand, which, when an invention is needed, stimulates trained 
minds to work it out? Is not an inventor one who merely 
hastens the inevitable evolution of thought? The courts have 
often said that an invention may be made in a flash, but they 
have never said that it must be so made, or that it may not be 
made as the result of a thorough and intelligent working out of a 
problem. The final perfection of all improvements is often re- 
moved by only a short space from previous impracticable con- 
trivances. In this, as in all other things, as the proverb says, 
Perfection lies in little things, but perfection itself is not a little 
thing.” It is the finishing stroke that counts. The Supreme 
Court has said ‘‘In the law of patents it is the last step that 
wins.’ 

The defendant contends that the application for a patent, as 
originally filed, does not contain the invention as now defined ; 
but this is an error. The drawings are the same as those found 
in the patent as granted, except that some figures have been 
erased, and the claims originally filed, though more general in 
phraseology than those now sued on, evidently include the same 
subject-matter. The effect of the amendment to the specification 
in its progress through the Patent Office, was merely to eliminate 
objections based on the generality of the language first used, but 
not in any way to alter the character of the invention. 

It is submitted, therefore, that the feeder and main invention 
of Edison, was one involving invention of a high class; that it 
was not anticipated by any constructor, nor found described in any 
prior 5 or publication; that it is clearly infringed as to the 
first three claims; and that complainant is entitled to a decree. 


THE EDISON INCANDESCENT LAMP PATENT FINAL HEARING 
BEFORE THE U. S. CIRCUIT COURT OF APPEALS.—II. 


On April 26, General Duncan resumed his argument. He 
pointed out that whether arranged in series or in multiple arc, 
the law was true of all translating devices, that the law of high 
resistance in each individual transmitting device must be observed. 
He then showed that when lamps were arranged in multiple arc, 
there might be conditions which required the lamps in one plant 
to have higher resistance than thuse in another; in some com- 
mercial lamps, the resistance was certainly fifty or sixty times, if 
not 100 times as i Spear as in others, yet the same law applied 
equally to them all, viz.:—A high resistance in the translating 
devices as compared to other parts of the dircuit. It seemed to 
him that there could be no other signification attached to the ex- 
pression of high total resistance in this whole discussion. It 
would not do to say that a burner had high resistance merely 
because it happened to be higher than that of some other 
burner. That was not the test; if that test were to be applied 
somebody to-day might make a burner of higher resistance than 
Mr. Edison made yesterday, and then Mr. Edison’s burner would 
become one of low resistance. The root of this matter of high 
resistance was beyond any such attempted definition, and the ex- 
planation lay in the direction he had indicated. Another feature 
to which he desired to call attention was that the carbon of the 
modern incandescent lamp was subject to continual deterioration, 
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whether it was called disintegration, evaporation, volatilization, or 
any other name; from the time a lamp went into service its ef- 
ficiency continued to run down until its life was gone. The 
record showed that manufacturers did not care to guarantee a 
life of more than 600 hours. What was the significance of that 
fact? There, said General Duncan, pointing to a diagram, are 
curves plotted from observations by a committee of the Franklin 
Institute in 1884. Twenty Edison lamps had been tested for 
1,000 hours. The curve of candle power showed at the beginning 
an average of 18.6, gradually decreasing until at the end of the 
thousand hours it had fallen below 12 candles, a loss of over 33 
per cent. Another curve showed that the average resistance of 
the lamps at the beginning was 136 ohms, while at the end they 
had risen to 148, some ten or twelve ohms. Now what did those 
curves signify? This, that in the progress of the tests a change 
was going oninthecarbon. There was less light given off, and 
there was a disintegration of the carbon whereby its cross-section 
was diminished, its resistance increased, and the detached particles 
of carbon were deposited upon the globe producing the black- 
ening which their honors might perhaps have observed in incan- 
descent lamps. There was a disintegration of carbon going on 
with a consequent loss in illuminating power. It was a gradual 
process, but a necessary concomitant of the incandescent lamp as 
made by all manufacturers. Other published tests made by Mr. 
Fousshe and by Dr. Siemens, were cited in which similar results 
had been shown. These various pieces of evidence warranted 
him in asserting that there was no such thing aas absolute sta- 
bility” of the carbon of incandescent lamps. He used that term 
advisedly, becaused Mr. Edison had claimed to have made such a dis- 
covery, and had said in his testimony that with great deliberation 
he had written into his patent, that carbon was absolutely stable 
when introduced into an all-glass globe from which air and all 
other gases had been exhausted. Now, he, (General Duncan) 
contended that there was no such thing as absolute stability.” 
The stability of carbon in a lamp was a mere relative term. No 
man had even yet reached that point where he was justified in 
claiming that he had discovered a method whereby it could 
probably be made absolutely stable. He ventured tosay that this 
observation would ultimately be found to have an important bearing 
upon the merits of the controversy. He then referred to a later 
tent of Edison, in which, giving the public the benefit of his 
arger and riper experience, he had said that too high a vacuum 
must not be used, or the carbon would disintegrate too rapidly, 
and the life of the lamp would be too short. 

General Duncan said he would next ask their honors’ attention 
to the patent in suit. Handing to the court a lamp which plaintiff 
asserted to be a copy of the Patent Office model, he called atten- 
tion to the fact that the burner, presumably of carbon, was coiled 
into a spiral. The contact between the burner and the leading-in 
wires was by means of a cement, moulded around the junction 
and carbonized in position. He would first invite attention to the 
second and third claims of the patent. The second claim was for 
„the combination of —as it reads—‘‘ carbon filaments,” (it should 
read undoubtedly a carbon filament) ‘‘ with a receiver made en- 
tirely of glass, and conductors passing through the glass and 
from which receiver the air is exhausted for the purposes set 
forth.” The third claim was for ‘‘ a carbon filament or strip coiled 
and connected to the electric conductors, so that only a portion of 
the surface of such carbon conductors shall be disposed for 
radiating light as set forth.“ Their honors would notice that the 
term filament, a pivotal term in the patent and in the whole dis- 
cussion, was singularly enough a term never known in the art until 
employed in this patent. Yet the patent contained no attempted 
definition of the term itself. Notwithstanding the requirement 
of the law, that in order to secure a valid patent a full, clear and 
concise description must be given, and the distinction pointed out 
between the invention aud what had gone before, this gentleman 
had gone to the Patent Office and had used a term, a pivotal term 
in the patent, absolutely new to the art, and had given no defini- 
tion of it; had left defendants to guess its meaning if it were 
sible to do so; had left them in a state of uncertainty that did not 
enable them to determine what were the respective rights of the 
parties; what ground had been covered, and what had been left 
open for the world to occupy without molestation. It was a most 
significant fact that the definitions of the term which had been 

iven were as numerous as the judges who had undertaken to 

efine it. But notwithstanding it was a new term in the art it 
had been universally adopted, net only in the shops but in the 
literature of the art, and whether the burner was the five-thous- 
andth of an inch, or twenty times that diameter, they were all 
called filaments in the popular sense. Examining the text of the 
specification, he found many other terms 1 by Mr. Edison 
to designate the burner of his lamp; he had referred to it as a 
“strip”; as wire or sheet; as ‘‘conductors” and in another 
place as threads.“ He supposed gentlemen upon the other side 
would contend that the employment of these numerous terms 
ought to serve as a guide to determine the meaning of the word 
filament in the claim, but to which one of those terms could they 
go? Notwithstanding the uncertainty in which the nature of the 
invention had been left by Mr. Edison by the use of this ambigu- 
ous, undefined and novel term, he thought it possible to deter- 
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mine that whatever else it might mean, it had certain limitations 
im upon it, by which plaintiff must be bound. The thing 

ed in claim 2a “filament” was a burner that must be coiled 
into a spiral. It was a device whose resistance, when in working 
order, must be at least 100 ohms, else it could not perform the 
duty assumed to he put upon the lamp which was the subject of 
the invention. He thought it also imported a carbon having a 
high specific resistance due to carbonization pure and simple with- 
out any reduction arising from subsequent treatment. Analyzing 
the language of the claims, General Duncan contended that claim 
8 was for a peculiar form of burner, irrespective of the globe in 
which it was placed, while claim 2 was narrower, and was for put- 
ting the burner of claim 8 into a globe entirely of glass from which 
the air had been exhausted. He then proceeded to show that the 
method of producing high resistance and still keeping down the 
radiating surface, was by coiling the conductors. If Mr. Edison 
had known at the time he made his invention how to manipulate 
carbon as well as he knows to-day it might not have been neces- 
715 to introduce this limitation. The art had progressed wonder- 
fully since October 1st, 1879, and there were to-day processes by 
which high resistance burners could be secured without resorting 
to that method, but that was not what Mr. Edison had explained 
to the world in this patent. He believed Mr. Edison had worked 
intelligently on that line. He had found it necessary to coil the 
carbon tosecure that high degree of resistance necessary to make 
the anp serve in large numbers in multiple arc. He had found 
that coiling would be conducive to steadiness in the light, and to 
economy in the operation of the lamps, and then he had come in 
and said: My invention consists first, in the burner which is 
coiled, and secondly,”—the principal thing in controversy herein 
— ee auch a burner into a particularly constructed ex- 
hausted globe,” and he would say here, if that be the construction 
of the claim, no injunction could go against the defendant. De- 
fendant’s burner was not coiled; nor could it have been used in 
large numbers in multiple arc, with any method of distribution of 
current known to the art at the date of its issue. He should have 
occasion later on to refer to an application filed in the Patent 
Office just after the issue of the patent now before the court. A 
controversy arose in the Patent Office as to the nature of the in- 
vention covered by the patent in suit. It had been found neces- 
sary to draw a distinction between the invention of the patent in 
suit and the invention covered by the then pending application, 
in order that Mr. Edison might secure, through the medium of 
that pending application, a broad claim such as plaintiff asserted 
to be the proper interpretation of the patent which they had 
id into court. Furthermore, a month and a half after he 
had filed the application of the patent in suit, they found Mr. 
Edison filing a caveat in which he had given an exposition of the 
philosophy of coiling the burner, and had insisted that coiling 
was a necessary means for securing that conjunction of high re- 
sistance with small radiating surface necessary for the distribu- 
tion of lamps in large numbers in multiple arc. Whatever, 
therefore, Mr. Edison may have discovered at a date later than 
November 4, 1879, when he made application for this patent, he 
certainly at that time regarded the coiling of the burner as a sine 
qua non; he had not only said in terms in claim 8 that it was 
to be “coiled,” but in laying the foundation of claim 2 he had 
said the invention had consisted in putting such a burner into a 
globe of a certain character. Now he(General Duncan) conceived 
it to have been one of the fundamental errors made by thecircuit 
court ; that of refusing to find that coiling was a constituent of 
the second claim. The learned judge had said that coiling was 
only an alternative form, and not a constituent of the second 
claim, but the reason which had been assigned for the support did 
not support that conclusion. The court had said: ‘‘It may be 
that in the haste which has always seemed to characterize Mr. 
Edison’s efforts to patent every improvement, real or imaginary, 
which he has made or hoped to make ”—which he thought a very 
excellent characterization of Mr. Edison’s methods of patenting 
supposed inventions—‘‘ he had not stopped to reflect, when he 
framed his application for the patent, that the filamentary burner 
would do its work just as well uncoiled as coiled, provided the 
same length and cross-section were used.” The fact was, a burner 
would not do its work just as well uncoiled as coiled, provided 
the same length and cross-section were used. It was impossible that 
it should be so, yet that was the reason Judge Wallace had given 
for finding that coiling was not a constituent of the second claim? 
If his honor had understood that point would it not have been 
logically necessary for him to have concluded that the coiling 
was a constituent of the second claim; and therefore that the 
defendant was free? Another limitation which defendants 
thought must necessarily result in claim 2, was that the thing 
called therein a filament” was a burner having a resistance of 
not less than 100 ohms when heated by the passage of the current. 
An analysis of the patent showed that Mr. Edison's idea was to 
organize a lamp that would allow a practical subdivision of the 
electric light. He had criticised the older lamps because 
of their low resistance, and had said that for this reason they 
could not be used economically in great numbers in multiple arc. 
He pro d to employ a filament of carbon, which might he so 
used. He had not told us what a filament was, but they had 
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learned from the patent itself that the thing he had been talking 
about by this unknown term was something having a very high 
resistance; high enough to permit a large number to be used in 
multiple arc. How high must that be? If the patent did not tell 
them, they had a right to go to the contemporaneous utterances 
of the man who made the invention. The lowest resistance men- 
tioned in the patent in connection with the curious term“ fila- 
ment” was 100 ohms. Did he intend that to be the lowest limit? 
They thought it was. Mr. Edison had testified in 1881, referring to 
certain experiments just about the time this invention had been 
made: What we desired at that date, and had concluded as the 
only possible sotution of the subdivision of the electric light was 
that the lamp must have a high resistance, and small radiating 
service, so as to be capable of working in multiple arc commercially, 
and our calculation showed us that lamps must have at least 100 
ohms resistance to compete successfully with gas.” We find Mr. 
Edison in other statements declaring again and again that the 
burners must have at least 100 ohms. Is not that limitation then 
fairly embodied in this term “ filament?’ If it be such a limita- 
tion upon the second claim then two of the three lamps made by 
the defendant were not within the claim. 


THE OLD SUIT OF THE NEW YORK ELECTRIC LINKS CO. 
SETTLED. 


THE United States Supreme Court has affirmed the judgment 
by which the Court of Common Pleas of New York refused to 
grant the New York Electric Lines Company a mandamus to com- 

l Rollin M. Squire, then Commissioner of Public Works of 

ew York City, to give the company a permit to make an excava- 
tion in the streets for the pur of laying underground wires. 
An act of the New York Legislature authorized the company to 
construct lines along the public highways, and in April, 1883, the 
common council of New York gave the company permission to 
lay its wires through the streets of the city. The company fileda 
map of its proposed location in accordance with the requirements 
of the city ordinance, but took no steps toward laying its wires 
until July, 1886, when it app to Commission Squire for a per- 
mit to make excavations. In the meantime, the act creating the 
New York Electric Subway Commission had been „ and to 
this commission was given authorily to approve all plans for 
underground conduits, and the permit was accordingly refused 
the New York Electric Lines Company. 

The company made the claim that as it had accepted the fran- 
chise granted it, the refusal to give it a permit under that act 
constituted an impairment of the obligation of its contract. The 
Court, in an opinion by Justice Lamar, read by Justice Blatchford, 
holds that the contention is not well founded. 


Letters to the Editor. 


HIGH AND LOW SPEED ENGINES IN RAILWAY WORK. 


I HAVE been greatly interested in reading the article by Charles 
W. Wason, in your issue of April 27, on Comparative Tests of 
High and Low Speed Engines in Electric Railway Work.” As 
Mr. Wason says, the difference in coal consumption in favor of 
low-speed engines is not as great as advocates of this type of 
engine have been wont to expect and claim; and I would submit, 
that if the test could be brought to more exact equality of condi- 
tions, as regards temperature of the feed water and the evaporative 
efficiency of the boilers, this comparative difference would be 
much reduced. 

Taking the figures given for the temperature of the feed water, 
it appears from a calculation of the amount of heat required to 
raise the total feed water through the range of temperature rep- 
resented by the difference, that the amount of fuel per electrical 
horse power would be reduced .25 pound. Had it been possible 
to secure the same evaporation per pound of coal in each test, the 
decrease in the amount of fuel per average electrical horse power 
per hour would have been about 8 per cent., equal to .5 pound of 
coal. This would make the difference still remaining in favor 
of the low-speed engines only equal to .43 pound of coal per 
electrical horse power per hour. 

Taking into consideration the increased floor space occupied by 
low-speed engines and counter-shafting, the greater cost of the 
installation, the extra belts, bearings and details of apparatus 
requiring attention, it would appear that the low-speed plaat 
would have little or no advantage, practically, over a plant 
equipped with first-class high-speed engines directly belted to the 
generators. 

I do not wish to be understood as citicising in any way Mr. 
Wason's tests, but simply as inviting more favorable considera- 
tion of the high-speed engine for this service. 

THos. G. SMITH, JR. 

CINCINNATI, OHIO. 


May 18, 1892.] 


THE CONSTRUCTION OF THE LONG-DISTANCE TELEPHONE 
LINES. 


REFERRING to Mr. Herbert Laws Webb’s article in THE ELRO- 
TRICAL ENGINEER of May 4 and 11, I think that gentleman could 
add still more interest to his generous contribution of telephonic 
literature to the technical press by giving some information on 
the following points, namely: 

How is it that conversation can be satisfactorily carried on 
over a wire from Newark to Boston via Pittsburgh, Buffalo and 
Albany, upwards of a thousand miles in length, having a K. R. 
of over 157,000 for the entire loop, when the rules laid down by 
Preece and H. R. Kempe state that the K. R. of a loop divided by 
4 should not exceed 10,000 to insure good speaking? 

On page 449 is a cut of a long-distance telephone pole, the top 
end of which is out of sight, and supposed to carry 50 or more 
wires. What engineering rules are observed as to the length, 
diameter of base and top for vertical and lateral stresses, includ- 
ing wind pressure on the surface of pole and wires? 

Mr. Webb speaks of the wires as being tautly drawn,” but no 
data is given as to the allowed at different temperatures and 
the ratio between the tension of the wires in coldest weather, and 
their breaking strain; and what kind of splice has been found to 
preserve a good electrical contact in all situations and at the same 
time approach as nearly as possible the normal breaking strength 
of an unspliced wire ? 

I cheerfully recognize and applaud all efforts at good sub- 
stantial work in both the telephone and telegraph field, and 
believe it is to the interest of the proprietors to have such under- 
takings carried out under the best engineering rules in the most 
substantial manner; yet I fear Mr. Webb has allowed his enthu- 
siasm to jead him into an unwarranted belittlement of his neigh- 
bors, not quite appropriate to the columns of the technical press. 
He will no doubt realize this when he reflects upon the miles 
upon miles of Long-Distance telephone lines that were hopelessly 

rostrated in January, 1891, in New York, Connecticut and New 

ersey, and of the comment it excited at the time among elec- 
trical engineers. Even inthe streets of New York City, poles 
fell into people's windows and across the streets in all directions; 
and yet Mr. Webb tells us that the most thoroughly scientific 
electrical engineering is exemplified in the most striking manner 
in the Long-Distance telephone system. 

F. W. JONES. 


New YorK, May 11, 1892. 


Literature. 


Dynamo-Electric Machinery ; A Manual for Students of Electro- 
technics. By Silvanus P. Thompson, D. Sc., B. A., F. R. S. 
Fourth edition, enlarged and revised. New York, Spon & 
oon 1892. 864 pages. 514 by 8, 29 plates. Price 


WE do not go beyond the bounds of conservative estimate 
when we characterize the ‘‘ Dynamo-Electric Machinery” of 
Prof. Thompson as the work, above all others, to which electrical 
engineers have long looked fora record both of the art and of the 
theory underlying the construction of such machinery. 

Some ten years ago, in his Cantor lectures, delivered before 
the Society of Arts, Prof. Thompson gave an excellent résumé 
of the general principles underlying the construction of dynamos, 

and with this as a basis he subsequently elaborated the work of 
which we now find before us the fourth edition. It would be, 
indeed, a work of supererogation to attempt, at this late day, to 
give a general review of this well-known and universally employed 
manual, but the volume before us contains much new matter, and 
has, we are glad to note, been given a thorough overhauling, 
with the result that it presentsa far greater harmony in the treat- 
ment of its subject-matter than is to be found in the older edi- 
tions. We notice particularly that Prof. Thompson, in conformity 
with the views now generally prevailing among electrical en- 
gineers, has drawn less and less distinction between dynamos and 
motors, in the treatment of the problems involved in their respec- 
tive designing, and has, on the contrary, treated the subject more 
particularly from the standpoint of action and reaction between a 
wire carrying acurrent and a magnetic field in its neighborhood. 
Being a work intended more for the practical worker than for the 
mathematician, the author has wisely so framed it thatit may be 
considered to be an exposé of physical and experimental theory, 
in contradistinction tothe mathematical, but he has not refrained 


from employing, where necessary, algebraical and graphical meth- | 


ods. Thus, in order to impress at once upon the reader the physical 
theory of the dynamo, the author brings out as an illustration 
Fieming’s now well-known rule of current flow, represented by 
the thumb, index and middle finger, and builds up from this the 
actions which take place when a conductor passes through a 
magnetic field. Even at this point in the theory the author intro- 
duces examples taken from actual machines, so as to impress 
upon the student the manner of employing the formulas and sym- 
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bols. He has added much, also, to the chapter on the actions and 
reactions in the armature, and has given special attention to the 
cross-magnetizing action which takes place and which is shown 
very clearly by a number of diagrams illustrating these 
various actions. Taking all these actions into consideration, the 
author vouchsafes the statement that the ideal dynamo of tne 
future for constant pressure work will have byt one turn of wire 
to each section ; it will have practically no lead at the brushes 
will not spark, and its internal resistance will be practically nil. 

The author then takes up the mathematical action and reaction 
and furnishes numerous examples and methods of calculation to 
obtain given currents or torques in dynamos and motors. 
Magnetic principles and the magnetic properties of iron and 
magnetic circuits, and the working theory upon which the modern 
dynamo is based naturally come in for a large share of attention, 
in which the author has introduced the results of the latest work 
of Ewing, Hopkinson and others. The application of these re- 
searches to actual construction is shown, and we are pleased to 
see much of the older matter in former editions omitted- in the 
present. The author treats very thoroughly the various forms of 
field magnets, and then passes on to the elementary theory of the 
dynamo, and the discussion of the characteristic curves, which 
leads up naturally to the construction of constant potential ma- 
chines. Thechapter on winding of armatures and the theory of 
connections is oF special interest, as it brings out the special 
methods employed, including not only the older ring and drum 
types of winding, but also thoseiof more modern disc types. The suc- 
ceeding chapter on the mechanical construction of dynamos, the 
descriptions of constructing the commutators, brushes and brush 
holders, of attaching the iron core to the spiders or driving flanges, 
etc., and a variety of other details of like nature all add to the 
practical value of this part of the work. We notice that among 
the methods of applying carbon brushes, the author illustrates a 
practice, evident 7 of English origin, in which the brushes are 
said to rake in a direction opposite to the rotation, so that the end 
pressure may be greater when running. We are not informed as 
to the manner in which the brushes so set wear, nor as to their 
noiseless properties—if, indeed, they can be 1 but noisy 
and chattering. The particular brush illustrated is designed for 
use on the mining motors. Minor mechanical points in the design 
and construction of dynamos also form the subject of a short 
and very valuable chapter, in which these details relating to the 
most successful machines are given. 

Perhaps the student, who is looking about for a guide to the 
application of the rules and formulas laid down, and which form 
the subject of discussion in many valuable papers in the transac- 
tions of electrical societies, will be most interested in the chapter 
devoted to the elements of dynamo design and calculation of 
winding. In this the author, with the aid of numerous examples, 
shows how the formulas are applied to calculate the volts gener- 
ated in the armature, the current flowing in the armature and 
field, the gauge of wire for both, the magnetic flux through the 
armature, the cross-section of iron necessary in both the field and 
armature, and a variety of kindred points, all requisite to the de- 
sign of an efficient machine. 

Arc lighting dynamos and examples of modern machines of 
various types then follow. In the latter chapter the author gives 
a brief description of the Edison dynamo, 1888 type, the one now 
in general use. The author states that the field magnet is of cast 
iron. This is an error, as both the magnet cores and the yoke are 
of wrought iron, the pole-piece alone being of cast iron. , 

While, as above stated, the subject has been treated from the 
broad standpoint of action and reaction between armature and 
field magnet, and thus made to include both the dynamo and the 
motor, the author has very wisely introducèd into his chapter on 
electric motors much new matter tending to elucidate some of 
the points which must be considered in the design of electric 
motors; and the new illustrations introduced will go far towards 
clearing up the subject in the minds of beginners. 

The principles of alternate currents and their application to 
the modern alternating dynamos form subject matter of Chapter 
XXII, and this is followed by a chapter on alternate current motors, 
in which the latest multiphase of rotatory field machines are 
described and discussed with the aid of excellent diagrams. Alter- 
nate current transformers are then taken up by the author and 
their theory and method of construction described, with special 
reference to actual examples as exhibited in practical trans- 
formers. Regulators for dynamos and the testing of dynamos 
and motors for efficiency may be considered to end the part re- 
lating to the theory and construction; to these the author has 
added a chapter on the management of dynamos, containg gene- 
ral instructions for their use, and embodying much of the author’s 
famous paper on the Diseases of Dynamos.“ 

The work throughout is copiously and most uniformly well 
illustrated, so that the reader gains an accurate knowledge of the 
machines and principles described. The value of the new work 
is also enhanced by a large number of plates showing the details 
of construction of a great variety of new machines all drawn to 
scale, and thus offering a valuable guide to the designer both of 
continuous and alternate machinery. Inaworkof this character, 
devoted more particularly to the exposé of principles and descrip- 
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tions of machinery, much can be done by an author to arouse 
interest in a subject, which would hardly be characterized as 

pular; but the felicitous style of putting things, for which Prof. 
Thompson is 80 well known, will, we are sure, continue to make 
the work before us in the future, as it bas been in the past, not 
only the most complete but the most popular extant on this sub- 
ject. If Prof. Thompson had done nothing else, this invaluable 
hoo would serve as his enduring monument. 


College Notes. 


SCHOOL OF MINES, COLUMBIA COLLEGE. 


THE two year post-graduate course for the degree of electrical 
on Goa is outlined in the Circular of Information of Columbia 
College for 1892-8. Candidates must entrance examinations 
in mathematics, mechanics, physics, chemistry, and drawing, and 
the curriculum provides for very thorough instruction in the gen- 
eral principles and theory of electricity as applied to lighting, the 
generation of power, telegraphy, telephony, etc. In addition to 
this the course includes a large amount of mechanical engineer- 
ing, workshop practice and laboratory work, and closes with 
the customary thesis upon some special subject assigned. 


Society and Club Notes. 


FRANKLIN INSTITUTE. 


AT the last meeting of the Electrical Section of the Franklin 
Institute the by-laws were amended so that the regular meetings 
would occur on the fourth Tuesdays of each month at 8 p. m. 
excepting in July and August. This month however there will 
be a meeting on Tuesday, the 81st, at which time papers will be 
rend by Mr. Paul A. M. Winand, Prof. Edwin J, Houston and 
others. 


THE FORMATION OF THE MASSACHUSETTS ASSOCIATION FOR 
SUPERINTENDENTS OF STREET RAILWAYS. 


MR. GEORGE A. MURCH of the Worcester, Leicester & Spencer 
Electric Railway issued invitations to the various street railways 
of Massachusetts requesting their attendance at an informal dinner 
held at the Massasoit Hotel at Spencer, on Tuesday of last week 
for the purpose of organizing a State association for the super- 
intendents of street railways. The party met together in Salem 
Square, Worcester, where a special car was awaiting to take them 
to Spencer. About thirty-five gentlemen were present and a very 
enjoyable trip was made from Worcester to Leicester where- an 
opportunity was afforded the visitors to visit the new station. 
This station has been running now for about a year and has been 
extremely successful. The generators are of the Thomson-Houston 
type and are operated by a large Corliss engine manufactured by 
C. J. Cooper & Co., of Mt. Vernon, Ohio, and arrangements are 
now being made to duplicate this plant. Immediately adjoining 
thestation are situated large, well-ventilated car shops and the whole 
equipment was eagerly inspected by the visitors. The trip was 
then continued to Spencer where Mr. Murch had a good dinner 
provided for the benefit of the guests at the Massasoit Hotel. After 
dinner there were several interesting speeches by the various 
members in favor of establishing the association, after which the 
association was formally organized with the following officers: 
President, Geo. A. Murch, Leicester ; vice-president, B. J. Weeks, 
Quincy; secretary and treasurer, F. G. L. Henderson, Newton. 
It was voted that the initiation fee be $5 and that all railroads be- 
coming members be assessed that amount. It was voted that the 
secretary notify the superintendents of all street railways in the 
State of the formation of the association. The next meeting will be 
with B. J. Weeks of Quincy and subject to the call of the 


secretary. 

Mr. George A. Murch, president of the association, has had a 
large experience in street railways in Salem, Mass., Malden, Mass., 
ray Waterville, Me., and elsewhere. He has a made a success of 
the road which he now represents and will undoubtedly fill the 
position of president with energy and care. The following gentle- 
men were present: Geo. A. Murch, supt. W. L. & S. Street R. R.; 
H. E. Bradford, sapi. Marlboro Street R. R; J. E. Sewell, supt. 
Woburn street R. R.; N. E. Morton, E Merrimac Valley Street 
R. R.; J. J. Hennesey, supt. RIA S m Street R. R.; Wesley 
Wentworth, supt. East Middlesex St. R. R., Malden; J. E. Bigelow, 
supt. Worcester & Shrewsbury St. R. R.; F.-Lanoir, supt. Electric 
Dept. Worcester Consolidated St. R. R.; H. C. Page, supt. New- 
buryport & Amesbury St. R. R.; M. A. Carter, supt. Attleboro, 
No. Attleboro & Wrentham St. R. R.; F. G. L. Henderson, supt. 
Newton St. R. R.; Hon. Samuel Winslow, supt. Worcester & Mill- 
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bury St. R. R.; B. J. Weeks, supt. Quincy St. R. R.; 8. S. Hey- 
wood, Salem St. R. R.; R. Sennete, North Carolina; Chas. Page, 
Toledo, O.; R. E. Bradford, Providence, R. I.; R. E. Morton, 
Lawrence; C. E. Smith, Boston; H. J. Newton, Worcester; Edwin 
Watson, J. B. Gorman, W. S. Whittemore, Leicester; O. A. 
Freeman, Geo. F. Madison, Spencer. 


ELECTRIC TRACTION AT THE PROVIDENCE COMMERCIAL 
CLUB, 


THE influential organization known as the Providence Com- 
mercial Club, gave its closing banquet for the season at the 
Narragansett Hotel, Providence, R. I., on May 14th, when the 
subject for post-prandial discussion was ‘‘ The Electric Railway in 
its Relation to City Life.” About 100 of the leading bankers, 
merchants and manufacturers of the city and vicinity, including 
Governor-elect Brown, sat down, with president Watson at the 
head of the table. A paper on the subject-matter was read b 
Mr. T. C. Martin, and addresses were also made by Mr. H. M. 
Whitney, president of the West End Road, of Boston; Prof. 
Elihu Thomson, and Mr. Oscar T. Crosby, the head of the railway 
department of the Thomson - Houston Co. Mr. Charles A. Coffin, 
president of the new General Electric Co., was also present and 
was to have spoken, but had unfortunately to leave by an early 
train for Boston. Each of the speakers took up the topic from a 
different standpoint, and the hearty reception given their remarks 
by this representative audience showed that electric traction has 
eh the day in Providence. Among those present were Messrs. 

hillips and Sawyer, of the American Electrical Works; Mr. 
Fenner, of the New England Butt Co.; Mr. Marsden J. Perry, of 
the Narragansett Electric Light Co.; and Mr. White, of the 
Providence Telephone Co. After the banquet, the speakers of 
the evening were entertained by President Watson, Secretary 
Field, and Mr. Gardiner C. Sims, at the Hope Club. 


ELECTRIC RAILWAY WORK IN BROOKLYN. 


THE ATLANTIO AVENUE RAILROAD COMPANY, of Brooklyn, is 
rapidly pushing forward the preliminary work of electrical con- 
struction. The power station will be located on the Gowanus 
Canal, between First and Second streets, and will cover an entire 
block. There will be a frontage on the canal of 200 feet, and 630 
feet on a lateral basin. The boiler equipment will consist of three 
batteries of Babcock & Wilcox boilers, each battery comprising 
two 250 h. p. boilers. Each boiler will be 23 feet long, the tubes 
will be one-eighth inch thick, and will rest on extra heavy shelves. 
Four Corliss tandem compound condensing engines have been 
ordered ; one of 850 h. p and three of 500 h. p.; which latter will 
be adopted as the unit for future work; the station having been 
designed for an ultimate capacity of 5,000 h. p. The fly-wheel of 
the largest engine will be 60,000 lbs. weight. One condenser and 
two air pumps have also been ordered, to be run by a smaller 
engine. Three different kinds of rail are to be laid; that manu- 
factured by the Lewis & Fowler Girder Rail Co., Duplex Street 
Railway Track Co. and the Pennsylvania Steel Co. Samson 
bridge joints, made by the Tramway Rail Co., of Pittsburgh, will 
be used with the last-named rail. Ties will be laid 30 inches 
between centres, of 5x9 Florida yellow pine and Connecticut 
white oak. 

The tubular style of poles, with shrunk rings at each joint, 
will be used; mainly 28 feet long. They will be furnished by 
Wallace & Co., of New York. Most of the overhead construction 
will be of span wires; an exception being madeas to part of Ninth 
avenue, where the poles will be placed on one side of the street, 
with a 15-foot bracket extending over both tracks. This is prac- 
ticable at this point, as the tracks are not in the centre of the 
street, but more to one side. 

An order has been given for 50 cars, to be furnished by the St. 
Louis Car Co. They will be 27 feet in length; the body being 18 
feet 6 inches. They will be finished inside with mahogany and 
three-ply bird’s-eye maple, with beveled-edge mirrors and bronze 
trimmings. Peckham's flexible, non-oscillating motor trucks No. 
4 B will be used. It is expected that a portion of the road will be 
in operation early in July. The first motor equipment will con- 
sist of 100 80 h. p. Westinghouse motors—single reduction The 
company have also ordered two 400 h. p. generators and two 700 
h. p. generators (Westinghouse) making a total of 2,200 h. p. 


A MASTER ELECTRICIAN FOR THE N. Y. NAVY YARD. 


A PRELIMINARY examination is to be held at the New York 
Navy Yard, on May 31, for filling the new position of master elec- 
trician in the Equipment Department. The salary is to be $6 per 
day. The position is open to all comers who are citizens of the 
United States, and is one renong ae to lay out work and to 
get it done. Applications should be addressed to the Command- 
ant, Navy Yard, New York, not later than May 28. 
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Inventors’ Record. 


CLASSIFIED DIGEST OF ELECTRICAL PATENTS 
ISSUED MAY 3, 1892. 


Alarms and Signals :— 
Electrical Annunciator, F. W. Steeg, 478,975. Filed Oct. 24, 1890. 
Enables an indicator whose position has been changed by a call to be 
restored to normal position by itself without interfering with any other indi- 


cators. 
Station Indicator, J. H. Dean, 474,001. Filed Dec. 31, 1891. 

Has for its object to provide a reliable and automatic indicator for electric 
street railways which will operate positively and will not get out of order. 


Conductors, Conduits and Insulators :— 


Insulator, O. F. Goodrich, 474,819. Filed Dec. 29, 1891. 

Comprises a body portion of insulating material and two staples having 
their ends embedded within the insulating body and their loop portion ex- 
tending from the outside. 


Distribution:— 
oer of Electrical Distribution, W. H. Elkins, 474,166. Filed July 11, 


Employs a plurality of independent circuits each comprising armature 
coils connected with the aAjacent coils and adjacent segments of 
the commutator and which are common to all the circuits as the armature 
revolves but wholly in one circuit while A 


Dynamos and Motors:— 


A ratus for Maintaining Constant Speed in Motor Mechanisms, J. W. 
Gibboney, 474,008. Filed t. 25, 1890. 

Consists in providing mec to be controlled with an electric retard · 
ing device in which the energy consumed is varied by controlling its break- 
ing effect in correspondence with the driving power required. 

tor for Dynamos and Motors, W. Elkins, 474,165. Filed Feb. 6, 


Employs three sets of commutator brushes placed at successive points 
around the commutator, the intermediate sets being fixed and the other two 
movable, ard automatic mechanism for lifting the A 
Electrical Motor Mechanism, 8. E. Mower, 474,828. Filed May 21, 1891. 


Employs a gearing of sprocket wheels and chains. 


Lampe and Appurtenances :— 


Electric Arc Lamp, C. A. Puger, 478,965. Filed July 16, 1890. 
gravity niches, a main circuit magnet working 
w it out of oporaton, and a derived 
8 


circui 
Electric Arc Lamp, O. A. Pf . 478,986, Filed Nov. 18, 1890. 
Provides convenient means for conducting the current to the upper carbon 


and for cutting out the iomp. 
Electric Lamp Hanger, E. Dills, 474,008. Filed Sept. 8, 1801. 
Consists of a having a flexible cord wound upon it 
and acting in the same manner as a Hartshorn e roller. 
Electric Arc Lamp, W. B. Luce, 474,091. Filed Aug. 8, 1891. 
Top oye a single magnet to effect the double purpose of a lifting and a 


fle 
Electric Arc Lamp, A. L. Shepard, 474,266. Filed Aug. 6, 1891. 

A lamp whose regulation is controlled by coils in series with its arcs so 
that while keeping the current constant it will absorb any excess of potential 
or compensate for diminution of potential below the normal. 


3 ae its Electrical Connections, H. H. Hosford, 478,920. Filed 
une . 

Provides means for shifting the position of the magnetic poles of a solenoid 
without makivg and breaking the energizing current and without injurious 
pare E at the contact points. 

ectric Clock Motor, A. Reckenzaun, 473,960. Filed Dec. 16, 1889. 

Has for ita object to produce constant motion upon a spindle and to elimi- 
nate sparking at points of contact. 

Electric tance Boz, A. Wirsching, 4713073. Filed Mar. 18, 1801. 

Employs two frames having the inner faces provided with guideways, 

g blocks of insulating material, fitting into the guideways, and a wire 
wound in spiral layers between the spacing blocks. 
Heat- Regulating Device, A. B. Morse, 474, 189. Filed Apr. 21, 1891. 

A thermostat baving a contact arm moving between two contacts control- 
log tos regulating mechanism and having a safety contact also in circuit 
with said mechanism. 

Thermostat, A. B. Morse, 474,140. Filed Apr. 28, 1891. 

Similar to No. 474,189. 

Thermostat, L. G. Rowand, 474,149. Filed Oct. 7, 1891. 

Employs a fusible solder adapted to allow contact to be made when a 
ceran temperature is reached, thus closing the circuit and sounding an 
alarm. 

ating Propellers of Vessels, A. Hellinger, 474,169. Filed Jan. 16, 1891. 
FPS ale marine engine governor. 
Torpedo Launching Apparatus, J. B.G. A. Canet, 474,201. Filed June 9, 


1 i 
An electric firing mechanism for torpedo launches, etc. 


Railways and Appliances:— 
System of Electrical Conductors, C. J. Kintner, 478,982. Filed Apr. 18, 1890. 
Employs tubular archways of conducting material electrically connected 
to earth in combination with a concentric conductor whose outer wires are 
electrically connected to the archways. 
Montor. Arresting Electric Locomotives, S. H. Short, 474,081. Filed March 
rovides means of checking the speed of electric cars without employing 
the current from the trolley line. See Taz ELECTRICAL ENGINEER, Hay 11. 
Trolley Wire Circuit Breaker, J. M. Andersen, 474,037. Filed Nov. 11, 1801. 
Consists of a non-conducting body having circuit terminals attached near 
ite ends and an independent conductor attached to the non-conducting body 
and out of contact with the circuit te 
Insulaté Support Jor Electric Railway Wires, A. A. Shobe and W. Embley, 
474,049. led Oct. 29, 1891. 
A jointless conductor in which the hig R ber of wire are united end 
to end by being brazed, soldered or fused ins of being united by sliding 


joints. 
Conduit Trolley, J. J. Coagrove, 474,218. Filed June 3, 1891. 
5 trolley that may be easily usted vertically in order to pass any 


A car suspended from motor en ependent of it so that the 
motor may perform the t undulations inse ble from running o 
kind of road without im its motion to the car. renee 
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Switches and Cut-Outs :— 


Electric Switch, J. J. Wood, 474,050. Filed Nov. 8, 1891. 
A quick-break switch intended to reduce the flashing 
render the cut-out absolute. ` 


to a minimum and 


Telephones and Apparatus:— 


Telephone- Ezchange Apparatus, J. J. Carty, 478,911. Filed Nov, 25, 1889. 

Requires no generators at the subscribers’ stations and no individual an- 
nunciators at the central office. 

Telephone Switch, C. E. Scribner, 473,966. Filed Aug. 19, 1884. 

Provides means whereby the bells of any two subscribers may be shunted 
and their telephones brought into circuit automatically by the operatur at 
the central office as he connects the lines. 

House Telephone System, C. E. Scribner, 474,067. Filed Nov. 22, 1889. 

Relates to metallic circuits and apparatus for house telephone work and to 
a battery having each of its poles carried to each of the different stations and 
so arranged that one station may signal to anv ot er. ; 

Telephone Recetver, A. T. Collier, 474,214. Filed June 30, 1891. 

Employs two diaphragms, each placed between two magnet poles and hav- 
ing an ear-piece or mouth-piece connected with the air chambers between 
the diaphragms and the adjacent ends of the inner magne: 

Speaking Telegraph, T. A. Edison, 474,230. Filed April 27, 1877. 

Claim 1 follows: 

ne a speaking pr gable 5 N combination ofa maaie dia- 
and disc of plumbago or equivalent material, the contiguous faces 
of sald disc and diaph ing in contact. 

(See TRR ELECTRICAL ENGINEER, May 11.) 

Speaking Telegraph T. A. Edison, 474,281. Filed July 20, 1877. 
m: 


In a telegraphic apparatus operated by sound the combination with the 
diaphragm of one or more contact points of plumbago or similar inferior 
conductor in the; electric circuit whereby the and fall of electric tension 
is proportionate to the pressure exerted upon the said point or points by the 


ote phragm: 

(See THE ELECTRICAL ENGINEER, May, 11. 

Speaking. Telegraph, T. A. Edison, 474,92. Filed Feb. 18, 1886. 
m: 


A spring forming or carrying one electrode of the circuit of a telephone 
and constantly pressing against the other electrode and diaphragm to main- 
tain the required initial pressure between the electrodes and yirld to the 
movement of the diaphragm, 

(See Tag ELECTRICAL ENGINEER, May, u 
Telephone-Circuit, H. V. Hayes, 474,828. ed Jan. 13, 1892. 

Two telephone circuits each extending from a sub-station to the same cen- 
tral station and closed through a section of conductor common to both and 
including a battery having an induction coll interposed between it and one of 
the conductors of the said circuit, the two helices being included in the two 
circuits respectively. 


ON THE THEORY OF THE AUTOMATIC CONTACT- 
BREAKER.: 


BY V. DVORAK. 


THE author points out that in the original theory of the spring 
cut-out (the inaccuracy of which was indicated by Koppe) the 
effect of the electromagnet on the keeper, during the return to 
the original position, is entirely overlooked, and its attraction is 
only considered when the keeper is in the position of rest. Since 
the effects of the actual attractions referred to must be equal and 
opposite, they can contribute nothing towards the maintenance 
of the vibrations, supposing that we neglect other important 
circumstances. The other waysin which the vibrations of the 
hammer can be affected will now be investigated. They include 
the retardation of contact, self-induction, the influence of the iron, 
the dimensions of the core and hysteresis. A complete theory of 
Wagner’s hammer can then be constructed. The curve formed 
by the increasing current on making contact can be represented 
by two incomplete sine curves differing by 7/4 in phase. The 
first represents the force which is proportional to the distance 
from the position of equilibrum, and is in operation only during 
the movement of the keeper from this position up to the magnet 
and back again, that is during half a vibration. It can have no 
influence on the maintenance of the vibration which is kept up 
by the second curve differing in phase by T/4. It is this, there- 
fore, that has to be attended to in theewinding in order to make 
the amplitude of the vibration as great as possible. With a 
specially constructed Wagner-Elsass hammer, which depended on 
the torsional vibration of an elastic wire, an approximate de- 
termination of the energy necessary to maintain the vibrations 
was arrived at. The result proved that such a hammer must be 
regarded as an extremely inefficient motor, as approximately only 
about 1 per cent. of the energy was applied in maintaining the 
vibrations. 

The most important conclusions are as follows : Owing to the 
small amount of energy requisite for maintaining the vibrations, 
the resistance of the cells must be kept quite low. Also the re- 
sistance of the ets must not be too great, as this does not 
conduce to reliability and powerful action of the bell. As to 
whether the design could be best sa eh by the use of a shunt 
or an extra current circuit (in large bells) or a closed secondary coil, 
the author does not decide. If the circuit-breaker is to be made 
specially powerful (e. g., for acoustic purposes), the former means 
can be used with advantage; in particular, the ratio of the co- 
efficient of self-induction to the total resistance must be given a 
suitable value, and this must be considered in determining the 
number of ampere turns. 


1. Wied, Ann., Vol. 44. 
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TRADE NOTES AND NOVELTIES 


AND MECHANICAL DEPARTMENT. 


The public always has an ear forargument and 
an eye for bargains. 


WADDELL-ENTZ APPARATUS IN THE NEW MAIL AND EXPRESS 
BUILDING, NEW YORK. 


THE NEW Mail and Express BUILDING, in which the offices of 
THE ELECTRICAL ENGINEER are situated, when fully completed 
will be one of the best electrically equipped buildings in the 
country. The Waddell-Entz Electric Co., of this city, have just 
been awarded the contract for installing four 75 h. p. direct-con- 
nected dynamos of their multipolar type which will serve as the 
generating plant for furnishing current for lighting and motor 
work. In addition to the generators they will install no less than 
20 motors of all sizes from 40 h. p. down. These will be em- 
ployed todrive the Matl and Express printing presses, and stereo- 
typing machinery, for ventilation and other purposes. 


„% KERITE" IN NEW QUARTERS. 


TIME-HONORED, by being about as old as the electrical business 
itself is, and having by its many virtues given to not a few elec- 
trical inventions their first hopes of success, Kerite still pur- 
sues its way and there is no reason why fifty years hence some 
journalist of the time to come will not be singing its praise in the 
confidence that he can put it more than pretty strong without 
fear of contradiction. hile we may not assist at the centennial 
of this famous insulation, which like the stream immortalized by 
Tennyson sees a good many human entrances and exits in the 
electrical field, we shall be only too glad to attain a hale and 
hearty old age such as it may claim, and like it, be as good as 
ever after years of strenuous test and trial. During the last few 
years Kerite has done more than hold its own, and has pushed 
for new fields, keeping pace with the advance of the business; 
and even when other wires have been used its proprietors have 


been magnanimous enough to sell *‘ Kerite” tape to patch up 


leaky places in them. Owing to the growth of the business, the 
management have lately been enlarging their facilities, and they 
have now also taken new offices, by moving into the fine new 
Mail and Express Building, 166 Fulton street and 208 Broadway, 
where they have secured very handsome and commodious quar- 
ters on the third floor, overlooking the turf and tulips of St. Paul’s 
churchyard. Another important change that has been made is 
that by which Mr. W. R. Brixey, who has so long managed the 
factory with notable success, will also bring his energy and push 
to bear on the general direction of affairs for Mra. Day at the 
New York headquarters. Mr. Brixey will divide his time between 
Seymour and New York, and is already buckling down with 

t vim to these double duties. Kerite” is more than ever 
to the fore and hangs its banner on the outer wall and its wire on 
the inner of many of the modern buildings going up all over the 
country, besides being used more freely year by year in the older 
telegraph and telephone industries. 


THREE DAYS AT NIAGARA FALLS. 


THE West Shore Railroad is to run a special excursion Satur- 
day, May 28, 1892, to Niagara Falls, and Buffalo. Tickets will be 
good going only on special train leaving West Shore station on 
above date and good for return passage on any regular train on 
or before May 31, 1892. $» trip is of special interest to elec- 
trical people just now in View of the work going on in the great 
hydraulic tunnel. 


WHY NOT TAX THE CURRENT AS WELL? 


WE are confident that a recent importation of dutiable 
merchandise at Jupiter, Fla., has not escaped the vigilant eye of 
Assistant Secretary Spaulding, who writes the decisions in which 
the Treasury Department interprets and applies the provisions of 
the McKinley tariff. We refer to the landing at Jupiter of the 
American end of the new telegraph cable from Nassau. The law 
with respect to imported goods of this kind has already been in- 
terpreted and applied by Mr. Spaulding. As soon as the Ameri- 
can end of the telephone cable from the Canadian town of Wind- 
sor emerged from the water at Detroit a few months ago, the 
watchful Assistant Vk ! a decision that it was 
clearly dutiable and must taxed under the law of McKinley. 
The decision has been published by the department, and so far as 
we know has never been reversed. The American end of the 
Nassau cable was landed at Jupiter on Saturday last, and the 
British steamer Westmeuth, after doing the work, slipped away 
in the darkness of the following night. The D end of 
this cable should be 5 Ded at once, and the full duty should be 
exacted.—New York Times. 
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THE FORD-WASHBURN STORELECTRO GOMPANY. 


ELECTRICIANS are showing great interest at the present time 
in the new storage battery just being placed on the market by the 
Ford-Washburn Storelectro Company, of Cleveland, Ohio. A 
representative of THE ELECTRICAL ENGINEER had the privilege, 
some days ago, of witnessing a number of tests to which one of 
these cells is habitually subjected. Perhaps the most interest- 
ing of these performances was the repeated short-circuiting of a 
cell without the least perceptible effect on it. Large heavy co 
per strips were run from a cell N 8 i an ammeter of practically 
n? resistance and the whole charge of the cell discharged eheonah 

The ammeter showed between 350 and 400 amperes, keeping 
it right up until just before the cell was exhausted, when it slowly 
dropped to zero. The same process may be repeated as often as 
desired. The battery has no grids, cannot buckle, and according 
to the opinion of leading patent experts in this country is not an 
infringement upon the Brush patent. The company has been 
running a car fitted with its new battery for some months over 
the Woodland and West Side lines, also over the Euclid avenue 
and Central avenue lines with great success. The officers of the 
company are as follows: George A. Ford, president; J. F. Park- 
hurst, vice-president; W. H. rshall, treasurer; Edward S. 
Ford, secretary. The company besides preparing to push its bat- 
tery aggressively, will also continue the manufacture of dynamos, 
motors, etc. There seems to be no reason why the storage bat- 
tery may not be guaranteed electrically for three years at least, 
and it only remains to see what mechanical modifications, if any, 
apa be indicated as the battery is adopted for different kinds of 
work. 


HUYETT A SMITH MANUFACTURING Co. 


THE HUYETT & SMITH MANUFACTURING Co., of Detroit, Mich., 
which has just brought out a combined exhaust fan and motor, in 
which the armature and fan are on the same shaft, is preparing 
for a lively summer. The company is now having great difficulty 
in keeping up with its orders for all sorts of exhaust fans, and 
owing to its compactness and great efficiency, the new combina- 
tion fan bids fair to en joy a brisk scale. 

The Huyett & Smith Co. also are very successful with their 
system of heating, which has already been adopted by a number of 
electric light and power companies. The heat of exhaust steam is 
used and distributed ba teary of fans and large pipes; in sum- 
mer the same plant can be used as a cooling device, the air being 
passed over coils of pipe through which ice water isrunning. The 
company frequently puts in a plant with a guarantee to keep the 
temperature of a building, say, at 70 degrees the year round, re- 
gardless of the conditions out of doors. As the new t of 
combined motor and fan can be used in summer, any building, 
such as a church or theatre, may be kept cool by simply taki 
current from the nearest mains, thereby avoiding the necessity o 
keeping up fires and steam. Theatre managers, especially our 
rising New York managers with summer attractions on 


their ds, would do well to look into this matter. 


SOUTHERN NOTES. 


THE City HILL, RICHMOND, Va.—We extract the following 
notice from the Baltimore American, of April 22d, regarding the 
conduit system of the Interior Conduit and Insulation Company, 
of New York: ‘‘The contract for the electric equipment and 
interior wiring of the new City Hall, at Richmond, Va, was 
awarded yesterday to the Southern Electric Company of this city. 
This is one of the largest contracts of the kind ever made. The 
company will use the Interior Conduit Company’s system through- 
out, which comprises a method of insulating tubing, together 
with all the modern appliances for safety and convenience, giving 
full control of the electric plant at one central point in the Suild 
ing. The contract was awarded to the Baltimore house owing to 
he superiorly of their work, although they were not the lowest 

idders.“ i 


THE RIES ELECTRIC SPECIALTY COMPANY, of Baltimore, are 
meeting with remarkable success in the sale of their Ries regu- 
lating socket. 


LOCKPORT GAS LIGHTCo., Lockport, N. Y., have added another 
100 h. p. Ball engine, manufactured by the Ball Engine Co., Erie, 
Pa., to their present very complete electric light plant. 


Messrs, F. R. Dravo & Co., Pittsburgh, representatives of the 
Ball Engine Co., Erie, Pa.. have made installations of Ball engines 
in the following office buildings in Pittsburgh: The Central 
District Telephone and Telegraph Building, the Vandergrift Build- 
ing, and the Schmidt Building. 
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BALDWIN’S VACUUM BOILER TUBE CLEANER. 


As long as the steam boiler continues to be the initial source 
of energy for electric light and power plants, any device for im- 
proving the condition of boilers, or preserving them in good 
working order, will be of interest to the electricul engineer. One 
of the greatest inconveniences in the use of boilers for any purpose 
is the perpetual tendency of the tubes to become filled with soot, 
which not only soon fills the entire tubes but gathers in large 
quantities at the back of the fire bridge wall and at the back end 
of the boiler. The heating surface of a boiler in this dirty condi- 
tion is seriously impaired, and many devices are in use, more or 
less effective, for cleaning out the tubes and the chambers. We 
take occasion this week to show our readers the latest device 
in this line, Bald win's vacuum boiler-tube cleaner, which pos- 
sesses many entirely new and important features, and utilizes the 
vacuum principle, an entirely new adaptation in boiler-tube 
cleaners. Fig. 1 shows a section of a boiler, illustrating the 
method of applying the cleaner, with the soot and dust being 
drawn out of the tubes and forcibly ejected up the chimney. Fig. 
2 shows the cleaner in section, from which the principle of its 
action will be readily understood. The heater is made of a brass 
composition, and is shaped like an elbow. It has a conical-shaped 
mouth for insertion in the tube. The steam is admitted into the 
back of the cleaner and passes into an annular chamber, surround- 
ing the passage for the gases and soot, with small perforations on 
the upper side. When the steam is turned on it rushes upwards 
through these holes, and creates a vacuum, thereby drawing out 
all the accumulation of soot in the tube, in the direction of the 
natural draft, and sending it where it ought originally to have 
gone, that is, up the chimney. By this method no steam is ad- 
mitted into the tube, and therefore no scale is formed, and the 
inside of the tubes is always kept dry. The steam being wire- 
drawn through the small apertures, is first superheated, and be- 
comes thoroughly dry, so that it is impossible for the soot to stick 
in the chimney or passages. One of the greatest advantages of 
this method, is the fact that as the soot is drawn out in the direc- 
tion of the draft, and not blown around the boiler-room or into 
the other tubes. This prevents in a large measure the disagree- 
able work of cleaning out the back connection. It is the opinion 
of many who have used this cleaner, that it is the best ever in- 
vented, as it works on the right principle, and is most practical 
and clean. It keeps the stack and combustion chamber clean, 
and will actually even draw out all the soot and dirt which ac- 
cumulates back of the fire bridge wall. The Baldwin cleaner is 
manufactured by the Oliver P. Clay Com , of Cleveland, 


Ohio, and is the invention of Mr. F. Ruel Baldwin, M. E., of New 
York, who is also agent for New York State. Messrs. S. C. 
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THE BUFFALO FEED-WATER HEATER AND 
PURIFIER. 


EVERY ONE connected with the management of steam boilers 
is familiar with the care and labor required to keep them clean 
and prevent the formation of scale or incrustation on the heating 
surfaces, and many devices for obviating this difficulty have been 
invented. One of these, the result of much careful study and 
experiment, isshown in the accompanying illustration. The in- 
ventor Mr. Robert Learmonth, of 200 Bouck avenue, Buffalo, N. V. 
has become convinced that the method of precipitation is the 


BUFFALO FEED-WATER HEATER AND PURIFIER. 


most efficacious for the purpose and has devised his apparatus 
accordingly. s 8 
The water, entering the purifier at the top, is heated by direct 
contact with the steam and falls from one to another of the spray 
plates to the settling chamber at the bottom, whence, after pass- 
ing under the division plate, and up through the centre tube, it 
enters the boiler. Not only are all substances having a higher 
specific gravity than water prevented from passing into the boiler, 


Fias. 1 AND 2.—BALDWIN’S VACUUM BOILER TUBE CLEANER. 


Nightingale and Childs, of Boston, are the agents for New Eng- 
land and are already introducing it into a large number of boiler- 
rooms in the East. 


THE RAILWAY EQUIPMENT CO. 


Mr. W. R. Mason has purchased in behalf of the above com- 

y, of which he is general manager, the capital stock, entire 
ae stock in trade, etc., of the Electric Merchandise Co. 
The consolidated business will be carried on under the name of 
the Railway Equipment Co., which has its headquarters in the 
Pullman Building, Chicago, where it will continue to build up 
its trade as only a first-class mason can. 


THE 150 h. p. engine furnished the ape Electric Light, 


Heat & Power Co., Kittanning, Pa., was 8 some time ago 
by F, R. Dravo & Co,, Pittsburgh, agente of the Ball Engine Co,, 
e, Pa, The engine gives univ satisfaction, 


but those substances having a lower specific gravity are also 
excluded by the equalizing tube in the centre, extending below 
the surface of the water and preventing all floating substances 
from entering the tube. 

Unequal expansion is also prevented, as the water is heated 
to the required temperature before entering the boiler. 

The purifier is simple, durable and effective. There are now 
twenty of them in use on steamers on the lakes, and twenty-five 
on stationary boilers on land, all of which have given entire satis- 
faction. 


A SCIENTIFIC INVENTOR, 


THE Industrial World of Chicago remarks: “It is sometimes 
said that scientific men have never invented anything, but this is 
not true of Dr. Otto, who is known all over the civilized world as 
the inventor of the first economically and commercially success- 


ful gas engine.” 
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THE RAILWAY EQUIPMENT CO. 


THE RAILWAY EQUIPMENT COMPANY having gs alent offices 
at 617-619 Pullman Building, Chicago, is beginning business in a 
noticeably energetic manner. Already many large contracts have 
been filled from an improvised stock, while the number and im- 
portance of orders being received daily, show the confidence the 
trade has in the reliability of the new 5 With the ag- 
gressiveness characteristic of the officers of the company, who are 
well known in the electrical business, having occupied similar 
positions with a former company, the new concern has purchased 
the Electric Merchandise Co. This will put it in position at once 
to fill all orders immediately, and do away with the difficulty of 
creating a new and complete stock. The many standard devices 
which hitherto have been handled by the Electric Merchandise 
Co. will be furnished by the new house, along with a number of 
new fixtures, which long experience in electric railway construc- 
tion has developed. These facts place the Railway Paquipaient 
Co. in the first rank of electrical concerns at once, without the 
anxiety due to experiment making. Having purchased the only 
company with exclusive business in manufacturing and furnish- 
ing electric railway supplies, it now assumes the same ition. 
It will give its whole attention to supplying the needs of electric 
railways of whatever system. That will be its exclusive business. 
It will advocate no particular system and believes in all alike. 
Mr. W. R. Mason’s connection with the Railway Equipment Co. 
as general manager, will do much to recommend it to all railway 
companies, old and new. 


CUTTER’S NEW CONDUIT CONNECTOR. 


THE need of some means of disconnecting underground arc 
circuits in order to test them, has shown itself in the demand for 
the conduit connector put on the market a year ago by George 
Cutter, of Chicago. Since then, the experience with it has sug- 
gested a number of modifications which make the latest form bo 
simplier and more serviceable. 

e illustration shows this new pattern, which has metal 


CUTTER’S NEW CONDUIT CONNECTOR. 


terminals moulded in a block of hard rubber, connection being 
made or broken through a metal screw cap. The ends of the two 
cables are soldered into the split terminals, and the brass shell 
which is made to fit the lead covering on the cable is readily 
brazed into a solid mass with the lead. A suitable rubber insula- 
tion keeps the outer cap out of circuit and makes it air-tight. 
This form of connector is quickly put in place and allows the 
ends of the two sections to be disconnected in a very few minutes. 
George Cutter has made many hundreds of them for use in Chicago 
alone, where a year’s experience has shown this conduit connector 
to be indispensable for the safety of the circuits. 


THE EDISON TELEPHONE AND TELEGRAPH CABLES. 


As electrical knowledge becomes more widespread, and the 
manufacture of electrical apparatus rises towards perfection, 
customers become increasingly fastidious. Fully posted as to the 
new developments, and provided with the latest measuring de- 
vices, their demands call forth new efforts on the part of the 
manufacturers. This has been 5 true of wires and cables. 
Considerable difficulty, for example, has been experienced in lower- 
ing the static capacity to the flgure stipulated in the specifications 
of the telephone and other companies. A short time ago a figure 
of . 20 or. 21 microfarads was considered satisfactory, but this has 
been „ year by year until now. 080 microfarads is re- 
quired. 

Although the Edison General Electric Co. have for many years 
past been manufacturing telephone cable, they have only recently 
put in the immense lead presses which now enable them to turn 
out complete lead-covered cable. With these new facilities, their 
difficulties in the direction just mentioned have been overcome, 
and several cables lately shipped have shown a static capacity of 
not more than .075 microfarads, In striving to lower the static 
capacity, the matter of insulation has not been neglected, and a 
remarkably high insulation has been obtained in the case of every 
cable which has left their works. 

The one feature, however, in which they may be considered to 
excel, is their lead cover. It has been customary, and indeed is 
still the general practice, to press the lead over the core in a semi- 
viscous state, the molten lead being poured into the press. Lead 
in this condition carries on ite surface a thick scum consisting of 
various impurities, oxides, etc. This can be partially aad by 
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a ladle, but it is impossible to remove it entirely, and even when 
pouring the lead into the press, considerable oxidation necessarily 
takes place, as lead oxidizes immediately on contact with the air, 
especially when in a molten condition. 

Recognizing that such a cover could not be homogeneous and 
would be far more subject to attack by gases and acids than a 
pipe consisting of pure lead, the Edison Company determined to 
adopt the process of Siemens & Halske and their presses, and use 
absolutely cold lead. From the slugs of lead every particle of 
oxide is removed before insertion in the press, and as the pressure 
is increased the lead is pressed out over the cable, enclosing it in 
an armor impervious to air or water. Comparison between 
cables armored by the cold-press process and those covered by 
the hot-lead process has poe the superiority of the former. 
It is an undisputed fact that if two pipes filled with water be 
taken, one made by the hot process and the other by means of the 
cold press, and subjected to high atmospheric pressure, the fluid 
will ooze through the former while the outside of the latter will 
remain perfectly dry. This has been very prettily shown bycolor- 
ing the water in the pipes with aniline, which could be plainly 
seen on the outside of the hot-pressed pipe after subjection to 
great pressure. 

Cable recently 9 to the Metropolitan Telephone Com- 
pany, of New York, has received unqualified approval, and al - 
though dry core was used, the cable could he handled as well as 
one made with the saturated core. The uniform gauge of the 
cable and its smoothness were also matters of appreciative com- 
ment. The Pacific Telephone & Telegraph Company, of San 
Francisco, recently placed a large order for this cable, the lead 
sheathing enclosing no less than 100 pairs of wires. 


RAILWAY WORK IN DUBUQUE, IOWA. 


Mr. J. A. RHOMBERG has concluded arrangements for the re- 
modeling of his electric street railway in Dubuque, Iowa. The 
Detroit Electrical Works furnish the equipments for 80 Stand- 
ard motors, while the J. G. Brill Company are building six 
new motor cars, and the St. Louis Car Company have obtained 
the contract for ten trailers. 

The overhead work comprising the setting of poles and wiring 
was let tothe Edison Company, who will also furnish a generator. 
Some smaller contracts were made, the whole amounting to 
about $75,000. 

Mr. Rhomberg intimates that from the many systems, he has 
selected the very best and proposes to have one of the best 
equipped lines in the country. 


THE DONALDSON-MACRAE STORAGE BATTERY IN PHONO- 
: GRAPH WORK. 


IN a recent issue one statement made it appear that a Donaldson- 
Macrae storage cell had run a phonograph for 100 consecutive 
hours. This should have read 160 hours, as attested by the follow- 
ing letter received by the company: 

TEE COLUMBIA PHONOGRAPH COMPANY. 
BALTIMORE, September 4, 1891. 
W. W. DONALDSON, 


President. Donaldson-Macrae Electric Company, Baltimore, Md. 

Dear Sir.—The Donaldson-Macrae electric storage battery delivered to us 
August 28, 1891. composed of seven plates, the weight of the elements being thirty 
three pounds, the total weight being fifty Pounds, we started on the above date 
on & motor phonograph, in our office, and ran for one hundred and sixty (160) 
consecutive hours. This is the best record of any battery of the same weight 
which we have used. 

From the few number of plates and the general construction of the battery 
and the capacity thereof, we do not hesitate to say that in our opinion this is the 
best storage battery which has yet been produced for phonograph work. 

We beg to remain, 


Yours truly, 
(Signed) 


CoLUMBIA PHONOGRAPH Co. 
Baltimore, Mad., 
By N. R. BARN ESA, Manager. 


ELECTRICAL ACTIVITY AT PEORIA, ILL. 


THE First Baptist Church was formally dedicated last Sunday. 
It is furnished throughout with incandescent lamps, 175 being 
used in all. They are run on a 50 volt alternating circuit. 
Current is furnished by the Jenney Electric Light and Power Co. 

H. R. WOODWARD, general manager of the Central Railroad 
Company, has resigned, and J. H. Findley will be his successor. 

THE city council has granted a franchise for another electric 
railroad to operate in the territory between the two existing lines. 
It will probably be run in connection with the Central Railroad. 

THE power house for the Ft. Clark electric line is finished, and 
the machinery is being put in position. The track and wire 
vot also nearing completion. They expect to be running by 

y 10. 

THE CENTRAL RAILROAD COMPANY are laying a new track on the 
Main street hill, and are using 65 pound rails. 

THE FORT CLARK RAILROAD have filed for record a mort on 
the road for the sum of $250,000. It was given to the ols 
Trust and Savings Bank of Chicago. This represents the electric 
equipment of the street car company in question. 
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OPENING OF THE YONKERS, N. Y., ELECTRIC RAILWAY. 


THE YONKERS ELECTRIC RAILROAD was opened for general 
traffic on Monday, May 2, and cars are now running regularly, 
giving general satisfaction by their smooth and noiseless riding. 
The outfit of the generating station is of the most improved type, 
containing two Edison 100-kilowatt dynamos, directly belted to 
high speed Ball & Wood enginea Gearless motors of the Eicke- 
meyer-Field system are used, which drive both car uxles by 
means of parallel rods from one 20 h. p. slow speed motor, thus 
avoiding all noise and wear and tear incident to high speed 
machinery. 

This road is of special interest owing to the fact that the rails 
have not been relaid, but the old horse car rails, which bad done 
service for many years, have been left undisturbed, and have 
only been bond This course has been pursued because in this 
type of gearless motor the whole motor weight rests upon the car 
springs, and hence the destructive blow exerted upon the rails by 
the momentum ọf the motor is entirely eliminated. 


THE VARLEY ELECTRIC TIME CALL. 


TEIS call is designed as a labor-saving apparatus, and to make 
absolute calls and service in hotels, livery stables, and other places 
in which it is desired to give prompt attention and security to 
customers, and is of use also in hospitals, factories, offices, and 
in fact in any place where punctuality is necessary. 

It is a common thing for a business man to put up at a hotel, 
for the express purpose of getting away on some important busi- 
ness engagement, instead of staying at home over night, leaving 
in the office of the hotel a “call” for the morning. The clerk 
enters the time in his book and the guest retires, believing he will 
be called in the morning at the proper hour; sometimes he is, but 
frequently he is not. ith the time call, illustrated herewith, 
the forgetting of the time is almost impossible. 
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Fig. 1.—VARLEY ELECTRICO TIME CALL. 


The general appearance of the call is shown in Fig. 1, while Fig. 
2 shows the connections, Beneath the clock are the pins arranyed 
in line with the hour, quarter, half and three-quarter hour lines. 
When a guest desires to be called at 5.45 a. m., the clerk takes a 
tag, Fig. 8, which is of,metal, numbered in accordance with his 
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room, from the keyboard, slips it over the two metal pins under the 
flgure 45” and to the right of the figure 5,“ these two forming 
the hour for call. The placing of the tag in this way closes the 
circuit at that point, and only needs contact on the clock dial 
to complete the entire circuit. Nothing further is required until 
the clock reaches the time of 5.45, when the bell will ring, and 


highest æsthetic effects t 
taste and judgment. 


at may be reached with correct 


II. 


The house taken as the best illustration in New Vork of 
the furthest advance in modern electrical engineering prac- 
tice as applied to residences is that of Edward H. Johnson, 
Esq., 36 West Fifty-sixth street. Like many others in the 

continue to ring until the tag is removed. This tells at once the 
room to be called, and there is no possibility of mistake if there is 
any one about to hear the bell. 

When ten guests are to be called at the same time, ten little 
room tags are placed on pins in the same manner as one. The 
rpg portions of the board represent night, and the light portions 

ay. 

Other tags are manufactured with a metal interior ring capable 
of closing the circuit, while the rest of it is made of a composition 
on which memoranda may be made. This enables the clerk to 
tell whether room 192, for instance, wants cigars, ice-water, etc. 

For convenience of having tags at same point at which the 
instrument is placed when so desired, a board is furnished with 
hooks numbered to correspond with the number of rooms. 

The time call is handled by Messrs. J. Jones & Sons, 602 West 
22d street, New York. 
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THE PURITY OIL FILTER. 


THE Purity OIL FILTER MANUFACTURING Co., of 107 First 
avenue, Pittsburgh, have an excellent oil filter, the use of which 
would save a large proportion of the oil expense in central stations 
and power houses. It has already been tried in a erent many 
places with unvarying success, and recommends itself by cheap- 
ness, simplicity and efficiency. Among the latest sales are those 
to the following concerns: New Castle, Pa., Wire Nail Co.; Pitts- 
burgh Wire Co., Braddoock, Pa.; Pacific Rolling Mill Co., San 
Francisco, Cal.; California Elec. Co., San Francisco, Cal.; Golden 
Reward Mining Co., Deadwood, So. Dak.; Robt. H. Thorborn, 
Rapid City, So. Dak.; Pittsburgh Traction Co., Pittsburgh, Pa.; 
Henry Likly and Co., Rochester, N. Y.; Thomson- Houston Electric 
Co. for the Little Falls, N. Y., Electric Light Co.; Central District 
Telephone Co., Pittsburgh, Vandegrift Building, Pittsburgh, Pa. 


ELECTRIC LAUNCH AT THE CRYSTAL PALACE EXHIBITION. 


Mxssrs. WOODHOUSE & Rawson have lately added to their 
stand, at the Crystal Palace, an electric launch, and we doubt not 
the following particulars concerning the same will be of interest to 
our readers: The Lily,” as she is named, is 28 feet long, and has 
a beam of 5 feet 6 inches, a depth of 2 feet 10 inches, and a draft 
of two feet. The sides of the boat arecarvel built of mahogany, 
with American elm keel and timbers, and she has an oak stem, 
stern post and dead-wood. 

The electrical equipment consists of a 2 h. p. W. XR.“ motor, 
with current from 30 Epstein” cells. Her weight, complete, is 
supplied 25 cwt. She will hold from 12 to 15 passengers, and 
with one charging, which occupies about four hours, will run at 
full speed (seven miles an hour) for five hours. 
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. NEW YORK NOTES. 


Messrs. P. CLAUS & Co. have opened offices at 53 Broad street, 
New York. They have made arrangements with a well-known 


company for the manufacture of their dynamos and motors, and. 


in addition will do inspection and expert work, etc. They have 
sold a 3,300 incandescent light machine for use in Hammerstein’s 
new Manhattan Opera House on 34th street, New York, and one 
of their 400-light machines will be installed in West 125th street 
in a new club and restuarant, while two 600-light dynamos go to 


Boston. A 1,000-ampere, 10-volt machine for electro-deposition 
to 5 The generator manufactured by Messrs. 
us & Co. is of the well known Continental” type, and they 


are now prepared to undertake the installation of dynamos and 
motors for all classes of work. 


Mr. THOMAS S. CRANE, patent expert and solicitor, formerly 
of Newark, N. J., has removed to New York, and is now estab- 
lished ‘in room 282 Stewart Building, Broadway and Chambers 
street. Mr. Crane has followed his profession, with offices in 
Newark, for thirty-five years, where he has conducted a practice 
reaching over a wide territory and a large variety of inventions. 
Having for some years found it necessary to spend most of his 
time in New York, Mr. Crane has determined to make this city 
his headquarters henceforth. He has had a large and successful 
experience in electrical cases and in cases involving general 
physics, and will doubtless be generally welcomed to New York 
as an important addition to the ranks of patent solicitors and 
experts. 


CUTTER’S NEW CONDUIT CONNECTOR. 


THE need of some means of disconnecting underground arc 
circuits in order to test them, has shown itself in the demand for 
the conduit connector put on the market a year ago by George 
Cutter, of Chicago. Since then, the experience with it has sug- 
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gested a number of modifications which make the latest form bot 
simplier and more serviceable. 
e illustration shows this new pattern, which has metal 


ERRANG ACHARIAS, the electrical contractors of 712 Cook- 


man avenue, Asbury Park, N. J., are a most pushing and 
enterprising concern, and they have been doing a large amount of 
work in their vicinity. They carry a large supply of novelties 
and standard goods in their store. ey have lately issued a very 
clever and pithy pamphlet, in which in the form of a conversation 
they advance a number of excellent arguments in favor of the 
various uses of electricity for light and power. 


MR Epwarp A. Mauer, formerly mayor of Albany, and for 
some time the manager of the Albany Electric Illuminating Co., is 
coming to New York totake the presidency of the large ‘‘ Huckle- 
berry ” system of trolley roads in the annexed district of New York 
city. It may not be generally known that Mr. Maher has once or 
twice been a favorite for the presidency of the National Electric 
Light Association. 


THE SPRAGUE ELECTRIC ELEVATOR Co. of 15 Wall street, have 
closed a contract with the Grand Hotel for one of their high speed 
passenger electric elevators, to take current from the local lighting 
mains. The company has been fortunate in securing the services 
as general agent of Mr. Charles A. Benton, late manager of the 
aca dak ee of the Detroit Electrical Works. He is a host 
in himself. 


W. R. FLEMING & Co. have issued notice of their removal to 
the new Mail and Express Building, 203 Broadway, where they 
will enjoy larger quarters. They have been awarded the contract 
for four of their Ideal self-oiling automatic engines for the build- 
ing and will thus be able to exhibit to their visitors, right on the 
premises, one of the finest examples of engine practice in the 
country. 

THE D. F. FRISBIE COMPANY, New York and New Haven, have 
secured desirable offices in the Mail and Express Building and are 
well nigh settled in their new quarters, where they will continue 
to handle their well-known specialties, including their combi- 
nation of an elevator with C. & C. motor. 


THE U. S. HORSE AND CATTLE SHow SOCIETY has been giving a 
fine show during the week at the Manhattan Field, and the sports 
during the evening sessions were brilliantly lighted by the 
Mount Morris Electric Light Company under the direction of 
Superintendent C. G. Young. . 


THE FORT WAYNE ELECTRIC COMPANY has removed from 115 
Broadway to offices in the Edison Building, 42 and 44 Broad 
street, where, as before, they will be in charge of Mr. H. C. 
Adams. 

DRAKE, PAYSON & WHITTIER, of Providence, R. I., have 
accepted the agency of the Security insulator for Rhode Island. 


THE SECURITY INSULATOR COMPANY have recently received 
some flattering testimonials from users of their insulators. 


S. G. BOOKER, manager of the Fidelity Carbon Co., of St. Louis, 
spent several days in New York last week. | 
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WESTERN NOTES. 


THE ELECTRIC APPLIANCE COMPANY are getting in shape for 
the summer trade on fan motors, and have secured the agency for 
the Meston alternating current fan motor, which, on account of 
its reputation as the first alternating fan motor on the market, is 
Apparent y going to have a very large sale the coming summer. 
The motor has been very much improved over last year’s model. 
Some of its special features are regulation of speed at will, self- 
oiling bearings and carbon brushes which will last an entire 
season. No cost has been spared in the manufacture of the ma- 
chine, and it is certainly a very handsome fan motor. The Elec- 
tric Appliance Company are now exhibiting the first one of the 
1892 pattern that has been received in Chicago, and it is exciting 
favorable comment from all who see it. 


THE M. C. BULLOCK Mrd. Co. have opened a hadsome new 
store, corner of Canal and Washington streets, Mr. A. B. Coulton, 
manager, where they carry a sample line of their well-known 
specialties, including Bullock-Corliss engines, Lane’s band friction 
hoists, diamond-pointed core drills, wire rope haulage, rock drills 
and air compressors, Champion ventilators and a general line of 
mining machinery. They have also become the Chicago agents 
for the well-known Mundy hoists for contractors, quarrying, 
pile driving, etc. 

THE ELECTRICALSUPPLY Co. are filling their usual large orders 
in their three specialties, namely, ‘‘Shield” brand, Stanley 
transformers and Sunbeam incandescent lamp. 


MR. JAMES G. BIDDLE, i pater Ba & Co., Philadelphia, 
was a 9 at the Western office of THE ELECTRICAL ENGINEER 
last week. 


PHILADELPHIA NOTES. 


Mr. WM. HAZELTON, 8d, for a year or more in charge of the 
Philadelphia office of the Short Electric Railway Company, has 
been ed to the home office in Cleveland, Ohio, to take the 

ition of assistant general manager. Mr. Hazelton's well- 

nown energy and business ability will, by this change, be used 
in a larger and more important field, and the representatives of 
other electrical companies who have had reason to fear him in 
competition with street railway men, cannot congratulate them- 
selves that he is now out of their way, as his supervision of an 
important Eastern territory heretofore under his control will be 
as unremitting as ever. Mr. Hazelton is to be congratulated on 
his advance to a more important position. 


Mr. J. PAUL GAYLORD, formerly with the Electro-Dynamic 
Company, was elected president and general manager of the Penn- 
sylvania Electric Engineering Co. last week, while Mr. Lewis R. 
Schultz has been retained as secretary and treasurer. Mr. Gaylord 
has made a host of friends in Philadelphia and vicinity while with 
his former company, all of whom he would be pleased to meet at 
the quarters in the Penn Mutual Building. The Pennsylvania 
Company under its new management will continue as agent for 
the National alternating system apparatus, and will push their 
specialties, the Pennsylvania lamp, socket, switch and tape, besides 
keeping a stock of general electrical supplies on band. 

Mr. G. A. WILBUR, Philadelphia agent for the Fort Wayne 
Electric Co., reports the following sales since April ist: Three 60 
Wood arc light machines, Reading Light & Power Co.; one 60 
Wood arc light machines, Shamokin (Pa.) Street Railway Co.; one 
60 Wood arc light plant, Hamburg (Pa.) Electric Light & Power 
Co.; and four additional 60 Wood arc light machines and 240 
lamps to the Southern Electric Light & Power Co. of this city, 
which gives the Southern Company a capacity of 600 arc lights of 
the Wood system. 

THE SUPPLY MANUFACTURING Co., of 100 Wood street, Pitts- 
burgh, Pa., is probably the largest company in this country 
make a specialty of commutators. This company has increased 
its plant until it now occupies the entire building of four stories 
at the corner of Wood street and First avenue, and is well 
equipped for the manufacture of railway and electric light 
supplies. 

PEPPER & REGISTER have greatly increased their manufacturing 
facilities by leasing the entire building of four floors located at 
117 to 121 North Front street, Camden, N. J. This firm is about 
to bring out some new apparatus which will be especially interest- 
ing to street railway people. 

THE HEISLER ELECTRIC Co. will soon be out with an entirely 
new outfit of apparatus that will cover the general field of electric 
lighting and are now prepared to furnish estimates for the instal- 
lation of complete storage battery plants. . „ oa 


Departmental items of Electric Light, Electric 
Railways, Electric Power, Telegraph, Telephone, 
New Hotels, New Butldings, Apparatus Wanted, 
Miscellaneous, etc., will be found in the advertising 
pages. 
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ELECTRICITY IN A MODERN NEW YORK HOUSE. 


‘BY 


HE relatively slow 
development of 
incandescent elec- 
tric lighting in 
our great cities 
has more than 
once been matter 
of comment 

among persons who do not stop to 
reflect that the industry has not 
yet completed its first decade. 
As a matter of fact, a rather re- 
markable characteristic of growth 
in this field has been that the in- 
candescent light was available 
for private residences in provin- 
cial towns, and even in villages, 
long before the wealthy resident 
of a metropolitan city could com- 
mand it. This, of course, was 
due to the simple reason that the 
installation of a small central 
station plant in minor towns re- 
quired but a moderate investment 
and that the enterprise was often promoted by a single, 
public-spirited wealthy citizen ; whereas in the larger com- 
munities the investment needed was considerable and the 
obtaining of a franchise was quite difficult. Hence the 
establishment of large electric light central stations was 
retarded until the commercial success of the new illumi- 
nant was proved by the operation of the more modest 
stations. Even then the installation of the larger central 
stations took place primarily in the business sections of the 
various leading cities, and long before their circuits had 
reached the residential neighborhoods, many of the ultra- 
wealthy and luxurious had put in isolated plants rather 
than endure any longer the disadvantages of gas. 

This stage in the history of incandescent lighting has now 
been passed, for we find many of the newer central stations 
installed in districts where the patronage of private houses 
must constitute a large part of their income. The result is 
that a great many residences, especially those in course of 
construction, are being equipped with the electric light, 
and more than ever is seen the desire to break away from 
the stiff and conventional ideas embodied in the traditions 
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and practice of what we may call the gas era, and to rescue 
decorations, pictures and tapestries from the quick detri- 
ment and ruin due to the conditions created by gas in pro- 
cess of consumption. Moreover there has sprung up a 
wish everywhere to enjoy the benefits of electric power for 
ventilation, pumping water, domestic elevators and the 
like, until at last the electrical engineer sees before him a 
range of work that is still very unfamiliar and that involves 
not a few problems. It has therefore seemed opportune to 
the writer to present a concrete example of what can be 
done in this direction, not only by availing one’s self of all 
the later material improvements but by studying the 
highest sesthetic effects that may be reached with correct 
taste and judgment. 


IL 


The house taken as the best illustration in New York of 
the furthest advance in modern electrical engineering prac- 
tice as applied to residences is that of Edward H. Johnson, 
Esq., 36 West Fifty-sixth street. Like many others in the 
vicinity, it derives current from the Edison mains, but 
As will be observed from the 
Sng ee on page 522, the street service from the standard 
underground Edison tubing for the three- wire system enters 
a vault in the basement, through the side wall, into the 
cellar. As the conductors come in they are first passed 
through a switch coupling and then to an Edison meter, 
which records the consumption of current for any and all 
purposes, hereafter described. The novel feature to be 
noted at this point is the switch which connects and dis- 
connects the house and street services. It does its work 
without exposing any part of the conductors, the entire 
device being hermetically sealed; so that water might flow 
over it or be played against it without any effect what- 
ever. At the same time, the entire house service can be 
instantaneously cut free at this point from the exterior 
mains, should 
any occasion 
arise, The 
value of such 
a device is ap- 
parent, and it 
is only natural 
to suppose 
that every 
house service would 
be safeguarded by such an 
arrangement. 

The tubing which re. 
oeives the conductors from 
the house end or interior 
side of the switch is the 
standard brass-covered tube 
of the Interior Conduit and 
Insulation Company; and FO TEE, ee 
the same tubing is employed Fyont Door Bell, with Push Buttons 
throughout the entire house Controlling Hall Lights. 
in such a comprehensive way 
as to render it unquestionably the finest example of 
electric wiring extant. It is, in fact, largely because it ex- 
emplifies so well the modern approved methods of wiring 
that the writer has chosen this house for special description. 
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The owuer of the 
house is more- 
over an enthusi- 
astic believer in 
liberality in elec- 
trical installation 
whether as to 
first-class skill 
and apparatus, 
care in making all 
connections, or 
precautions in safeguarding the in- 
sulation against the deteriorating in- 
fluences to which it must always be : 
subject if exposed to the elements - 

or subjected toill usage. Another | 

principle to which Mr. Johnson gives In the Vestibule. 

his ful) support is that of extensive 

subdivision of the circuits, so that 

interference with one branch or run can at most deprive 
him of but a very small portion of the light normally em- 
ployed in any room. It will therefore observed here, 
and still more from the engraving shown later of the main 
switchboard upstairs, that there is apparently excessive 
multiplication of circuits and their enclosing tubes. But 
Mr. Johnson informs the writer that the extreme degree of 
convenience already enjoyed from having ready access to 
the terminals of such a perfectly subdivided and reticulated 
system of wires, thereby enabling him to couple any given 
lights in any such series as the special or momentary service 
of the house may determine to be most useful, has many 
times repaid the cost. 


III. 


Having for professional purposes entered the basement 
with the wires, we may now retrace our steps and make 
our approach to the main entrance as a guest, in a more 
conventional manner. The house was designed by Mr. 
Bruce Price, and those who are architecturally disposed 
may find more about it in the monograph on “ American 
Architecture” by Mr. Montgomery aba ier recently 
published by the Harpers. As the eye ranges over its fair 
proportions, one’s attention is caught by the name plate at 
the side of the doorway. Perhaps most visitors would 
not notice anything extraordinary about it, but an elec- 
trician as he pushes the button finds that the face of the plate 
is hinged at the top. He lifts it and two other buttons are 
disclosed. One of these his curiosity may prompt him to 
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push. 
A4 Ashe 
= does 
so, a bright 
light appears 
in the vesti- 
bule, giving an even 
more cheery and em- 
phatic welcome than 
Salve“ on the door 
mat. But having 
tried one of the but- 
tons, it is only human to push the other, 
with the expected result that the light 
goes out before one’s ring can be answer- 
ed and the private impromptu test be detected. 
Subsequent observation on entering the house reveals the 
fact that in producing the light in the vestibule we also 
throw on one in the main hall, on each stair landing, and 
in the owner’s bedroom. We also learn that not only can 
the lights be called into play in the manner thus described, 
but that by the duplication of these innocent little buttons 
throughout the house they can be controlled at will where- 
ever the buttons are placed. This special “night service,’ 
as it is called, is entirely independent of the ordinary, 
regular house service of which the butler and servants have 
charge, thus permitting them to extinguish lights usually 
employed and to leave the house in entire darkness when 
they retire; yet enabling members of the household to 
produce the light throughout the halls at will upon their 
return from the theatre or social engagements, and at any 
hour. 

Crossing from the outer stoop to the vestibule itself, we 
observe there a novel adaptation of the electric light to 
local use. Above the head of the visitor shown in the en- 
graving will be noted plaques of thick glass set in the panels 
on each side of the door. The merit of this arrange- 
ment is that it has no obtrusive fixture pendant from the 
ceiling or projecting from the wall. The glass is ground 
so as to give a soft white light. 


CONCEALED SWITCHBOARD IN BALLROOM. 


524 
IV. 
As we pass in through the front door, we find ourselves 
in a large hall and eens the first flight of a broad stair- 


way set with palms. Through the portieres on the left 
and beyond a carven screen, we pass with our host into the 
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the fixtures are shownin the group sketch on page 526. A 
separate illustration is also given on page 523 of the ballroom 
switchboard, containing the switches, cut-outs, eto., for this 
room and for a very pretty, hidden music alcove. The 


pocket is within the woodwork of a column and is prac- 
tically invisible when the door of it is closed. This method 
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Drawinc-Room WITHOUT ELECTRIC FIXTURES: LIGHTED FROM CEILING PANELS AND BY MOVABLE LAMurS.— (SEER PAGE 526). 


ballroom, occupying a large part of the ground floor. The 
lighting in this chamber is perhaps the nearest approach to 
the conventional of any in the whole house. The decora- 
tions are in the Moorish style and the brackets, swinging 
lamps, lanterns, etc., are in perfect harmony. Some of the 
lights are set within panels in the ceiling. One or two of 


of switch concealment prevails throughout the house, and 
adds greatly to the charm of the electrical equipment, 
as does all mechanism which serves its end perfectly but 
is out of sight. 

The lighting in this chamber is enhanced in beauty by 
one or two special pieces, of which the most striking is 
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furnished by a handsome painting on porcelain of “ Elec- 
tricity.” A female figure in the centre holds aloft the in- 
candescent light, while two cupids carry on a long-dis- 
tance telephone talk from clouds on each side of her. This 
appropriate picture—a souvenir of the Paris Exposition— 
is set in a deep box enclosed within which are a number of 
small incandescents, which when switched on not only 
bring out the subject admirably but shed a mellow light 
over the surroundings. Mr. Johnson thinks that a day 
may come when : 
many rooms will 
be lighted by 
their pictures. 


V. 


Beyond the 
ballroom, at the 
rear of the house, 
lies the billiard- 
room, where the 
lighting, as 
shown on page 
526, is at the 
extreme of sim- 
plicity and yet 
warrants descrip- 
tion. Four pieces 
of the brass-cov- 
ered Interior 
Conduit tubing 
on the ceiling 
emerge radially 
from a central 
junction box, also 
metal - covered, 
and at the bent 
outer end of each 
run of tubing is 
a flexible cord 
ao nig a lamp 
with plain porce- 
lain shade. This 
arrangement is 
not only as un- 
pretentious as it 
could well be, but 
gives the best 
possible diffusion 
of light upon the 
green baize, at 
the same time 
keeping the lights 
well above the 
heads of the play- 
ers as they pass 
around the table 
with their cues. 
It is also in such 
a place as this 
that the superior 
value of the elec- 
tric light tells, 
for one thus es- 
capes not only 
the cross shadows of lights on the wall, but the fierce heat 
that beats down from the ordinary gas or oil burners. 
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VI. 


Through the billiard-room we can find our way to the 
offices that connect with the elevator and pump- room, ad- 
joining the cellar of which a glimpse was had already. The 
electric pump here of the Crocker- Wheeler make is now 
a familiar object in many establishments, and does not re- 
quire particular mention, though one can but admire again 
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supplies by means of the elevator. 
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the pluck with which it grapples with its daily Sisyphean 
task and tries also to drain the Croton reservoir dry, with 
ceaseless throb and beat. But it is still unfortunately a 
rare thing to find a house that can boast of an electric ele- 
vator. Stairs that must be climbed, willy nilly, are a relic 
of barbarism, and now that electric power is as freely on 
tap as water, it is to be hoped that the day has arrived 
when the confirmed invalid, the delicate woman, or the 
feeble child, will be spared the exercise that belongs to the 
punishment of a 
convict. Here, at 
least, we find a 
passenger eleva- 
tor, as shown in 
the illustration, 
novel in design 
both as to the 
motor and as to 
the manner of its 
application. The 
motor and gear 
are so placed up- 
on an ordinary 
elevator as to re- 
place the wonted 
pulley employed 
generally in con- 
nection with a 
steam engine. 
The characteris- 
tics of the motor 
permit of its be- 
ing employed as 
a direct driver on 
the elevator drum 
without subject- 
ing it or the ele- 
vator to any ab- 
normal strain, no 
matter whethr 
the speed of the 
elevator car be 
fast or slow, The 
compactness of 
the apparatus is 
also noteworthy 
in view of the re- 
stricted space 
that can be given 
up in most city 
houses to mechan- 
ism of this kind. 
Without going 
into further tech- 
nical details, it 
may be pointed 
out that there is 
opened up in this 
direction an im- 
mense field of use- 
fulness for elec- 
tricity, one in 
which that servi- 
tor may be as 

reat a boon as in lighting. Besides the direct benefit, many 
indirect gnes are discernible. For instance, in the present 
case, the kitchen is at the top of the house, receiving all its 
Not a few fine houses are 
spoiled by the manner in which the odors of the kitchen 
beset them, but with such an arrangement, now happily 
much more common than it was, it is possible to free one’s 
residence from the slightest reminder of the cuisine. To 
this end, the electric elevator is a great help and in- 
centive. 


526 


VII. 


We may proceed now to the first floor, noting merely on 
our way the skilful manner in which by the combination of 
lights, plants and 

mirrors each land- 
ing of the spacious 


stairs appears 
to open upon 

lofty halls, re- 

moving entirely 
the sense of nar- 
rowness that is 
common to this part 


of the house in even 
the largest of New 
York residences. The 


point at which we have 
arrived, namely, the 
drawing-room, which 
stretches across the entire width of the building and 
overlooks the street from large bay windows, reveals 
conspicuously an emancipation from all the old ideas 
prevalent as to methods of lighting, and a very suc- 
cessful experiment in the treatment of light itself as 
something fluent and plastic, capable of being distrıbuted 
like color for obtaining soft and harmonious effects. Per- 
fect distribution of light is not an easy thing, and it may 
be questioned whether under the regime of cumbersome 
electroliers and massive fixtures it could ever be attained. 
Many salons that one goes into are brilliantly lighted, but 
after the eye has been hit half a dozen times with the full 
glare of clusters of lamps or has been worried by their 
reflections, the desire for outer darkness becomes rather 
fervent. 

In this drawing-room, of which a picture is given on page 
525, there is not a single bracket or fixture of any kind, and 
yet the fact of its being thoroughly lighted is accepted with 
as little thought as one greets midday sunshine. The 
decorations are in white and gold, and the frosted lamps 
set in the ceiling panels, in delicate tulip cups, do not strike 
the eye individually. We have not lights, but light. In 
addition, each of the ornamental lamps disposed casually 
about the room carries not only a light under its canopy 
but one within the body of the hand-painted vase. Hence 
the whole lamp is luminous, but with a charmingly diffused 
and pervasive effect, especially when enhanced by mirrors. 
Curiosity is naturally aroused as to the way in which the 
stork lamp, for example, or that on one of the onyx tables 
is reached by the circuit, The explanation is simple. It 
will be remembered that every wire—every inch of it—is 
within the safe enclosure of an insulated tube. Hence it 
may be drawn in or replaced at will without the disturbance 
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of a single thing on the floors, walls or anywhere else. 
The wire comes up under the table, for instance, either at 
the side or through a central leg, and then is carried through 
an almost imperceptible hole in the onyx, or wood, or 
marble, to the lamp itself. Nothing is easier than to release 
the wire and slip it out, and then furniture can be moved, 
carpets be taken up, and any other 
process in the domestic economy 
can be gone through without the 
slightest fuss or inconvenience. 


VIII. 


The lights in the drawing-room 
are controlled from the large 
switchboard shown in the sketch 
of the stairway, and illustrated 
more in detail in a separate cut. 
As will be seen, the situation is 
eminently accessible, and yet 
when the door is closed, the ma- 
hogany paneling appears to be 

intact. This board controls also 

the lights in the library that ad- 
joins the drawing-room, where 
the same methods are practi- 
cally followed. When open, 

the board is an ornamental 
and highly finished piece of 
work, with polished slate 
base and all the details in 
brass. The Johnson vicelock 
switches are used, giving in- 
stantaneous and emphatic 
manipulation of the circuits ; 
and the tubes with the wires 
are all brought to the face of the 
board. In other words, it is as 
though the back of the board had 
been made the front, rendering 
inspection a ready and simple 
thing at any moment. The board 
is remarkable in the range of control it allows of a large 
subdivision of circuits, all of which may be grouped and 


IN THE BILLIARD ROOM. 


governed from it as though they were going through a series 
of intricate evolutions; and yet the board is barely a 
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cut and each guest carried off her 
lamp as a souvenir. This little de- 
vice is shown to the right in our 
group of pictures on page 526. The 
novelty of this style of „favor“ 
has many points of recommenda- 
tion, and if only for the welfare 
of the lamp industry the writer 
would be glad to see the practice 
extended, so that no young lady 
would go to a “pink lunch” or 
dance the German without expect- 
ing to carry home with her as a 
trophy one of the “bright lamps 
that shone o’er fair women and 
brave men.” 


1X. 


It has already been explained that the hall and 
stair lights are on a separate circuit that may be 
controlled from the name plate at the entrance to 

the house or from the owner’s bedroom ; and these 
lights may also be thrown on or off from the main 
switchboard just shown on the stairs, following which 
upward we come to the bedrooms on the second floor. 

A corner of one of these rooms is shown in the fixture 

group, and illustrates the arrangement at a dressing 

table, mirror, or cheval glass. The other sketch shows 
not only the use of lights at the head of the bed but 
brings out very clearly the original method adopted 
of illuminating the room as a whole by means of a 
white porcelain cornice, which runs around the 
four sides at a slight angle inward from the wall 

to the ceiling. The lamps placed behind this 
cornice are at regular intervals, but their position 

is not even indicated. All that one sees, or rather 
feels, is a most delightful diffusion of the light from 
above through this delicately decorated porcelain. 

Attempts have been made on a large scale to obtain 

this effect, in legislative halls and other places of assembly, 


A BED-ROOM LIGHTED BY A DECORATED PORCELAIN CORNICE. 


couple of feet square and would usually serve for only half 
a dozen lights. 

This stairway opens, as already stated, upon the library, 
one of the most charming features of which is shown in our 
sketch of the “ Business Nook.” There is a good time 
coming when all of us will be able to put the telephone 
into our homes, and thus at any moment be in the world 
though not of it; and when that time arrives we shall 
do well to follow the example here set us. The wall book- 
case alongside the cosy fire opens up at a touch and shows 
an attractive desk, where stands a long-distance telephone, 
district messenger box, and any other appliance that like 
the lamp of the Arabian youth will bring the tidings or 
service we call for. Our business with the public attended 
to, the case closes up noiselessly, and the world is once 
more barred out and cut off. 

Immediately adjoining the library, is the large dining- 
room at the rear. Here the lighting is done by ceiling and 
side lights, but the circuits and tubing have been so arranged 
that the table may be specially lighted at any time 
with added and novel effects. An instance of this flexibil- 
ity was afforded recently by a luncheon party given by 
Miss Johnson on the occasion of her graduation, when a 
large number of her companions in the graduating class 
elem around tables arranged ina long double curve. 

‘he wires were led up to a number of special little frosted 
lights mounted on stands made very ingeniously out of 
sections of Interior brass tubing, aud one of these stood by 
each cover, At the end of the luncheon the circuits were 
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where the light- is shed through a semi-transparent 
ceiling, but the result is harsh and crude to a degree 
as compared with what is seen here. These pictorial 
paver of porcelain give an ideally lighted bedroom, 
aving seen which it is impossible to believe that 
an equal result can be attained in any other way. At the 
same time, the pendants controlling the wall lights above 
each bed enable one to read through the wee sma’ hours, 
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the centre of electroliers, dispensing with key sockets and 


affording the readiest means for controlling the current on 
a single light or on a group. In one or two instances, Mr. 
Johnson has it arranged as shown in the other engraving, 
midway in the flexible cord of a pendant. This is done 
by simply cutting the cord and attaching the terminals to 
the binding screws provided for the purpose. With this 
again, the lights are turned on and off by a slight pull. 
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DETAILS OF MAIN SWITCHBOARD, ON THE STAIRWAY. 


and extinguish the light at will, without moving and with- 
out fear of dropping off to sleep with the attendant risk of 
fire, as would be the case with gas or oil, 

While on this floor it is worth while to note that every 
bath-room and clothes closet has its pendant light, with a 


„ PULL” SWITCHES FOR FLEXIBLE CORD PENDANTS. 


clever little ‘‘ pull” switch, throwing the light on or off by 
the merest motion of the wrist. Mr. Johnson has also 
arranged some of these closets so that the opening of the 
door switches on the lights while closing it turns them off. 
The idea is an excellent one deserving of further application. 
The little switch bere shown is also used as a pendant from 


X. 


At this point we may suspend the tour of observation, 
for while in the remaining floors above, the same attention 
to detail is seen, whether in sleeping apartments, nursery, 
school-room, kitchen or pantries, the devices are more 
familiar and time-honored. One must not fail, however, to 
mention that the central square formed by the stairs in the 
upper part of the house is beautifully lighted by a large 
stained glass skylight, which, owing to the lights concealed 
within it, is a prettier sight by night even than by day. The 
stairs themselves are masked by a high mahogany grille, 
but are brilliantly lighted in this way, not less than the 
broader flights below with their palms and draperies, 

It is not to be supposed that all the happy and successful 
innovations in the use of electric light and power that have 
been described, are the production of a few hours or a few 
days. It is not to be supposed that these things can be 
had without money and without taste. Nor is it to be 
supposed that every wealthy citizen who wanted to be 
original in his methods of illumination could do what has 
been accomplished here. But it happens that in this case, 
the owner of the house, with abundant means to try such 
experiments, is a man of quick invention and a very long 
experience in electrical engineering. Mr. Johnson is an 
ardent believer in certain principles relating to the elec- 
trical arts, and here in his own home he has given the 
fullest expression to his convictions and the freest play to 
his taste and genius. As a consequence we have an object- 
lesson of the first importance, the study and mastery of 
which may teach us all there is to be known in the best 
modern methods of utilizing electric light and power in the 
House Beautiful. 
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THE GUTMANN ALTERNATING CURRENT FAN 
MOTOR. 

Wits the approach of the heated term, the refreshing 
breeze of the little electric fan motor is looked forward to 
by many who have heretofore been unable to secure venti- 
lation in small and confined apartments. Those who are 
within reach of, or distributing, the alternating current, 
especially, will be interested in the description of a new fan 
motor designed to operate on alternating circuits, and now 
being brought out by Mr. Ludwig Gutmann, of Pittsburgh, 
Pa. In designing this little motor, Mr. Gutmann has had 


in mind particularly the difficulties which have been en- 
countered due to the fact that the brushes of such motors 
required frequent adjustment owing to the delicate contact 
necessary in order to avoid excessive loss due to friction at 
the commutator. 


When trouble did develop it was fre- 


— “ 
ia 22 n E A- 


quently aggravated by the meddling of unskilled persons. 

The problem of obviating this difficulty may be attacked 
from either a mechanical or an electrical standpoint. The 
former plan was adopted by Mr. Gutmann, and led him to 
the construction of the motor shown in the accompanying 
illustrations. Tbe inventor has set himself the task of 
building a simple alternating current motor, requiring little 
attention, whose brushes could not get out of adjustment, 
and would be difficult of access to the unskillful user. 

The motor belongs to the induction type, having its 
field coils permanently connected to the two terminals of a 
circuit or lamp socket of 50 or 100 volts, while the arma- 
ture has no electric connection with its field. The arma- 
ture is of the drum type located between the two field 
poles, and is provided, as usual, with a commutator on 
which rests a brush of peculiar construction. This isa 
modification of the brush patented by Mr. Gutmann, in 
which a low resistance conductor is placed between two 
conductors of high resistance, thus presenting a good con- 
ductor in contact with the commutator, and a high resist- 
5 on the side where the segments leave the 

rush. 


THE ELECTRICAL ENGINEER. 


529 


The brush is of horseshoe shape subdivided in a plane 
at right angles to the axis of the armature, and supported 
by a bolt or arm above the commutator. About half way 
between this arm and the free ends of the brush are in- 
ternal projections, supporting carbon blocks on one side 
and making contact with the commutator. To insure 
proper contact at all times the horseshoe brush is divided 
into two parts and hinged on the support, at the opposite 
side of which the tension is applied by means of a spring. 
The brush cannot be shifted, and as long as there is any- 
thing left of it the motor will operate. The brush is 
designed to operate by gravity alone, but for the fan 
motors it has been thought advisable to add the spring. It 
is intended to omit the latter on the larger machines. 

A glance once a fortnight is all the inspection required 
by this motor. The brush is encased out of sight’and out 


THE GUTMANN ALTERNATING CURRENT Fan Moror.—FRONT AND REAR VIEW. 


of reach of ignorant or meddlesome persons, the bearings 
are self-lubricating, and the liability of getting out of 
order is reduced to a minimum. 


PRIZE ESSAY ON THE TRANSMISSION OF POWER 
BY ELECTRICITY WITH SPECIAL REFERENCE 
TO ITS APPLICATION TO MINING. 


Ax Alumnus of the School of Mines of Columbia College 
of New York has offered a prize of $100 for the best essay 
on the above subject that may be presented by a graduate 
of the school. The essays must be sent to Prof. W. P. 
Trowbridge on or before Nov. 1, 1892. President Seth 
Low will appoint a committee to examine the essays and 
award the prize. The successful essay will be published 
in the School of Mines Quarterly. 


Mr. J. ELLIOT SMITH, the superintendent of fire-alarm tele- 
graphs of New York, has been appointed superintendent of fire- 
alarm, telegraph and appliances in the new Building Department, 
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From a want of knowledge of the state of science and a due con- 
sideration of the proper time and place, many ingenious minds have 
wasted their energies in fruitless labor, waged with fortune an 
unequal war, and sunk into the grave the victims of disappointed 
hopes.—Joseph Henry. 


ELECTRIC LOCOMOTIVES FOR SHORT STEAM 
ROADS. 


I must be evident to all who watch the development of 
electric railway work that the point has been reached 
at which the substitution of electricity for steam on short 
steam railroads ceases to be a matter of discussion and 
enters the stage of practice. The departure is by no means 
as strange and revolutionary as it will certainly appear to 
many people, for not a few of the larger street railways are 
doing work with their electric cars more than equivalent to 
the demands that are likely to be made anywhere except 
on long steam roads. In Boston, for example, or Cleveland 
and St. Louis, or between St. Paul and Minneapolis, the 
electric service is handling a passenger trattic much heavier 
than that on a large number of the ‘‘commuter” steam 
roads around New York, Philadelphia or Chicago. The 
main difference, after all, and that not a small one, is that 
each of the electric street cars is its own motor and is 
almost always restricted to passenger traffic, while in the 
new work, just beginning, the trains, both passenger and 
freight, are to be handled by heavy locomotives, follow- 
ing in many respects the best precedents that the magni- 
ficent art of steam locomotive-building can furnish. 
After all, the stages of evolution by which we have 
attained the present point in electric railway work have 
been comparatively slow. Several years ago, Mr. Leo 
Daft built an electric locomotive work for Elevated Rail- 
way experiments in this city. The motor was of about 
125 h. p. and behind it the present writer more than once 
made the best speed he has ever seen on the Manhattan 
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system. In 1886, Mr. Frank J. Sprague made some very 
interesting experiments on the same road with trains of 
individual motor cars, and also began the construction of 
a double bogie truck car, each axle driven by a 75 h. p. 
motor, making a 300 h. p. equipment, and weighing with 
the car and passengers about 30 tons. In 1886 also, Messrs. 
Bentley & Knight and the Rhode Island Locomotive Works 
made plans for a 670 h. p. electric locomotive. These plans 
were published in Martin & Wetzler’s work on the electric 
motor, at the time, but, we believe, were never put into 
execution. More lately, the City & South London under- 
ground road has been operating with electric locomotives 
of about 100 h. p., made up by a 50 h. p. motor driving on 
each axle; and a few months ago, the Thomson-Houston 
Co. built a locomotive of about 125 h. p. for freight service 
at Whitinsville, Mass. That locomotive, on trial, handled 
a train of 4 to 6 heavily loaded cars, or an aggregate load 
of 200 to 300 tons, at a speed of 5 miles an hour on 
a level. 

It might be said, with truth, that all this preliminary 
work does not touch the main issue, the practical substitu- 
tion of electricity for steam on a regular steam road,—but 
the new day has arrived, and we are glad to make note of 
two highly important events marking the initial steps of 
the change. Perhaps Mr. Henry Villard, the president of 
the North American Company, always a shrewd and en- 
thusiastic believer in the possibilities of electric traction, 
deserves the credit for making the first contract for electric 
locomotives on a steam road. He has been anxious to im- 
prove the facilities around his Northern Pacific terminals 
in Chicago, and more than a month ago, it is understood, 
made an agreement with Mr. Sprague for an electric loco- 
motive of not less than 700 h. p. to handle the traffic. The 
Thomson-Houston Company will also, it is said, build a 
locomotive of similar capacity for the same work. 

Following quickly upon this action of Mr. Villard, comes ° 
the news of the determination of the Baltimore & Ohio 
Railroad Company to equip the tunnel of the Baltimore 
Belt Railroad with electric locomotives and the necessary 
power plant. Although various reports have been published 
as to the details of this work, it was not until the close of 
last week that the details of the contract were finally set- 
tled. As far as can be ascertained, the contract involves 
the building, for delivery early next year, of three 80-ton 
locomotives, which are to develop, approximately, a draw- 
bar pull of 31,000 pounds at 15 miles an hour. A station 
of about 2,500 h. p. will be installed with four units and 
direct-coupled engines and generators. This station will 
be midway in a run of 12,000 feet. The maximum work 
required of each locomotive in developing this drawbar pull 
is to move a 1,200-ton freight train over a grade of about 
eight-tenths of one per cent. at 15 miles an hour; and, in 
passenger service, to move a 500-ton train at 30 miles an 
hour over a similar grade. Each locomotive will also be 
expected to serve as a reserve or assistant engine for the 
regular steam locomotive just outside the tunnel, when the 
latter is hauling a freight train up a grade of 1,5 per cent. 
All told, there will be about 200 trains a day of each class. 
The tunnel is also to be lit by electricity. 

Our readers will at once see that in Chicago and Balti- 
more electricity is to be put to some of the heaviest traction 


_ work yet encountered, and they will share with us the con- 


May 25, 1892.] 


viction that the new motive power will be more than suffi- 
cient for the demands thus made upon it. Personally, as 
New Yorkers, we could only wish that the New York 
Central saw its way to taking part in this work, so that its 
tunnel leading to the Grand Central Depot might be 
redeemed from its present mephitic foulness and gloom. It 
seems to us that Mr. Twombly, who has now happily trans- 
ferred to electrical work a part of his time and energy, as 
an executive officer of the General Electric Co., must have 
it borne in upon him that while he is thus making contracts 
with roads South and West he might do a good stroke of 
business and earn the gratitude of every citizen of New 
York as well as everybody who comes in over the great 
Central system, by making the Harlem tunnel as sweet and 
cheerful, by the aid of electricity, as Fifth avenue is gn one 
of these bright May days. 


THE ELECTRIC CLUB OF NEW YORK. 


Tue new Board of Managers of the Electric Olub of this 
city in taking up and continuing the special work of its 
immediate predecessor in straightening out the finances of 
that institution is showing an activity and devotion that 
should entitle it to the fullest support and sympathy of the 
entire electrical community. Not only has it already done 
wonders in lifting the load of indebtedness, but it has be- 
gun to rally support to such an extent that 22 new mem- 
bers have been admitted during the present month. This 
is a bright augury, and if every member saw to it that he 
brought in one eligible candidate, the club would soon be 
in a very prosperous condition. Asa social institution, a 
common centre fora large variety of interests, the club 
has done a great work and still has a well-defined mission. 
Its purpose is of the highest and the fine old house in Hast 
Twenty-second street has seen many a bright and pleasant 
gathering. Next year we shall have a large influx of elec- 
tricians from abroad, and steps must soon be taken for their 
appropriate reception. In this work, as in many other 
things, the Club and the Institute might well join their 
forces. We are glad to learn that the club will celebrate 
its present cheering outlook with an entertainment on 
Friday night, and trust that the attendance will be the 
largest ever seen within its hospitable portals. 


ELECTRIC HEATING. 


Our contemporaries devoted to the recording of advances 
in engineering work, have for some time found much in- 
teresting matter to occupy their columns in the applica- 
tion of electricity in various forms. Among these applica- 
tions, electris heating and electric heaters have of late 
been given special prominence and have, in more than one 
instance, been the subject of critical discussions as to their 
efficiency. Readers of this journal may recall our com- 
ments on an article of this nature, which appeared in our 
excellent contemporary, Zhe Engineering News, some 
time since. That paper attempted to show, that consider- 
ing the low heat unit efficiency of a system of electric 
heating, its application, even on the smallest scale, was 
practically out of the question. We are glad to note, 
however, by the appearance in its columns of an article on 
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electric heaters, that this useful apparatus is now shown to 
have a field comparatively narrow, though it may be 
almost infinitely long. When there is daily evidence of 
the adoption of electrically heated tailors’ “ gooses” by 
the proprietors of the so-called sweating shops, “it is reason- 
able to believe that electric heating can be used with de- 
cided ecqnomy.” And the writers also go on to show that 
wherever the conditions prevent the use of the oil or gas 
stove, and preference is given to appearance and conveni- 
ence rather than to economy, it may come into play. This 
is exactly the position we have maintained on this matter 
from the beginning, holding that there are many instances 
and conditions which make electric heating desirable and 
economical. 


CARBON. 


Mopeen electrical engineering, and this term is here used 
in a comprehensive sense, is so largely dependent upon 
copper as the transmitter of the electric impulse of what- 
ever nature, be it for lighting, power, telegraph or tele- 
phone, that one scarcely realizes the important position 
which another material has assumed in the same art. This 
material is carbon, of which it may truthfully be said 
that, without it, both electric lighting and telephony would 
still be largely in the experimental state. For, despite the 
obvious short-comings of carbon in the form of the pencil 
employed in the aro lamp, or of the filament as we find it 
in the incandescent lamp, it still holds its own in those 
fields against all comers. And while we have also been 
promised substitutes for carbon in the telephone trans- 
mitter the fact remains that carbon is used to-day, and it is 
safe to say that if a better material were available it would 
be used in practice, That carbon still has a field before it in 
other electrical applications is well illustrated by the fact 
that we note a new use for it, and this time in a direction 
which would hardly have been expected. Cable telegraphy 
so rarely experiences an advance that any improvement 
worthy of the name is deserving of special notice ; hence 
the new carbon relay for submarine cables, described by Mr, 
Charles Cuttriss on another page, will be of interest, as it 
embodies a construction which for the first time permits of 
cables a thousand miles in length being operated by relay 
without necessitating local hand repetition. 


The Keivin. 


Electrical engineering has given opportunity for the 
coining of numerous words and phrases but that there is 
still a desire to avoid circumlocution in electrical literature 
is shown by the recent formal adoption by the English 
Board of Trade of the term “ Kelvin,” to express the Board 
of Trade unit of electrical energy, 1,000 watt hours. As 
a compliment to, and a recognition of the electrical services, 
of Lord Kelvin, the new term will, without doubt, be 
speedily adopted. There has been some complaint against 
the coining of so many new words in electrical nomen- 
clature, but we are among those who believe in brevity, 
when clearness is not sacrificed thereby ; aad in the present 
case there can certainly be no confusion with any other 
unit thus far proposed. It may be easy to make fun of 
these units, bat they will outlive the joke, | 
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THEORETICAL ELEMENTS OF ELECTRO-DYNAMIC 
MACHINERY—V.! 


A. L. Kinnell, 


POTENTIAL DISTRIBUTIONS ( Continued). 


Fia. 8 represents a plane section through the axis c o D 
of a circular loop of wire a B carrying a current? and the 
traces of 24 equipotential lines. If the diagram be rotated 
about the axis co p, these lines will generate the corre- 
sponding system of lenticular equipotential surfaces. These 
commence at the surface of the wire, and are all finite ex- 
cept the plane 40 B which may be extended indefinitely. 
The case applies practically to a single-ring tangent gal- 
vanometer, and in order to make the particular equipotential 
surfaces here indicated correspond to successive integers, 
the current in the ring must be 1.91 c. @. s. units or 19.1 
amperes, circulating clockwise as viewed from c. The 


Fia. 8. 


M. M. 7. or total P. D. in the magnetic circuit will be 
41 X 1.91, or 24 ergs per unit pole, and the surfaces are 
marked from ＋ 12 to— 12, down grade in the direction of 
the arrow. 

We have already seen that each equipotential surface 
must be so described, that from any point in it the solid 
angle subtended by the ring is the same. While this rule 
accurately defines the potential at any distant point from 
which the ring Appear as a mere circular filament, it needs 
modification for those points nearer the ring where the 
solid angle subtended by its outer edge and inner edge dif- 
fer senaibly, At these shorter ranges, it is necessary to 
suppose the ring divided up into a suitably large number 
of smaller and filamentary circles, each carrying its due 
share of the current. The sum of the solid angles multi- 
plied by their current for all these elementary rings will 
give the resultant potential. The same reasoning applies 
to a coil of any shape made up with separate turns of in- 
sulated or uninsulated wire. 


1. ted 1892 by A. E. Kennelly. 
2. . ee Marweil icity and Magnetism, Vol. II., Plate xviii. 
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Starting from any point P on the plane a o B outside the 
ring, the surface of the ring vanishes to the eye of an ob- 
server at this point, so that the solid angle and 5 
are here both zero. As we proceed down grade along the 
dotted line of B cutting the successive equipotential sur- 
faces at right angles, the ring opens into view, and the solid 


Fia. 9. 


angle, —its area of projection on a unit sphere—increases, 
but the direction of the current appearing clockwise, the 
potential is negative. It continues to increase numerically 
until the interior plane a 0B of the ring is reached, when 
its projection will embrace just half the surface of a unit 
sphere, making the solid angle 2 x, and the potential 
—2 x - 2 m X 1.91 =— 12. The instant, however, that 
the central plane is passed, the aspect of the ring changes, 
and the current appears to circulate counter-clock wise. 
The potential is now positive and + 12 (the solid angle 
being still 2 7). At the passage of the median plane, there 
has been an abrupt cyclic elevation of potential of 4 7 c, 
without any discontinuity in the gradient on either side of 
the ascent. 

This distribution of potential is depicted diagrammati- 
cally in Fig. 9. 4 Bo is the perspective view of a horizontal 
loop, an elementary magnetic circuit and individual line of 
flux such as PQRin Fig. 8, The vertical distance of the 
line D O E above or below, marks the potential at each point 
of the circuit. The gradient of the line pcx has every- 
where a definite value, and numerically equals the intensity 
B. At the point o corresponding to the interior plane 4 0 B 
of Fig. 8, the potential rises abruptly from x to p through 
4m c units, the gradient just before F, and just after D 
being the same, 

This is precisely analogous to the conditions that would 
be established if anc were a galvanic instead of a mag- 
netic circuit, with a battery of 4 z c volts at o, except that 
galvanic circuits are usually closed through insulated 
wires of uniform cross-section and conductivity, that im- 
pose a uniform gradient or drop in electric potential. If 
the circuit were metallic—not completed through the 

ound—the potential would start at the eopper'pole of the 

attery with a value of + 2 z c volts and would fall in one 
circuitation to — 2 x ¢ volts at the zinc pole, assuming that 
the internal resistance and consequent drop of potential in 
the battery were negligible. There would be a cyclic ele- 
vation of potential in the battery of 4 x c volts. 
Fig. 10 represents a similar magnetic circuit ABC 


Fig. 10. 


threading two rings of wire, each carrying a current of 
c units. The M. M. F. in the circuit will here be 2 X 47r c 
or 8 x c ergs per unit pole. There are two discontinuities 
of potential, at B, and at D, while the average gradient is 
twice as steep as in the preceding case. It will be noticed 
that all discontinuity might be avoided if the potential 
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line at v continued along the dotted line towards d instead 
of rising to the new level, but by pursuing this course, it 
would continue to generate a spiral whose successive con- 
volutions would be 8 x c units apart. The potential would 
then be continuous but multiplex. Similar conditions would 
apply to the galvanic circuit, but for the fact that all elec- 
tric potentials are conventionally measured relatively to 
that of the ground in the vicinity, which precludes mul- 
tiplex values and makes cyclic discontinuity the necessary 
alternative. 

In passing along a magnetic circuit through the spires 
of a coil or solenoid conveying a current c, there is a 


Fids. 11, 13 AND 13. 


cyclic elevation of potential equal to 4 zc at the plane of 
each spire. For two spires the elevation would evidently be 
of the type shown in Fig. 11; fora larger number of closely 
associated turns, the Tae of elevation instead of being 
abrupt would appear to have a definite gradient, a B, 
Fig. 12, namely, 4 x n c n being the number of turns per 
centimetre of circuit. This explains why the flux, in Figs. 
4 and 5, of Chapter III appears to move up grade, contrary 
to rule, within the solenoid and sphere, The apparent 
anomaly is due to the continuous superposition of small 
cyclic elevations, and the potential may be considered to 
descend uniformly, but to'be increased by 4 1 n c per centi- 
metre of coil, A similar apparent reversal of current 
against potential takes place in a series of cells supplying 
a galvanic circuit. 

turning to Fig. 8, the solid angle at any point on the 
axis COD distant x centimetres from the centre o, is readily 


found to be 3 41 i Ir being the radius of 
Vat + rt 
the circle a 0 B, and the cross-section of the wire being so 
small that the current may be considered filamentary with- 
out practical error. The potential is therefore 


2 
P=3 zx UI I— A. 
( Væ + 5) 
: d ?, 21 Cr 
The gradient of this or — ae (pry? and numerically 


At 


A ring set in 


equals the intensity B at any point on the line cop. 


‘ 2 7 
the centre o where æ is 0, B becomes 


the magnetic meridian, and employed as a tangent galvano- 
meter superposes on the earth’s intensity in the line a O B, 
2 * 


the intensity at o directed along cop, and a small 


magnetic needle placed there will set its magnetic axis 
along the resultant of these two rectangular fluxes. If 0 be 
the angle of deviation we must have 
27 C 
coil’s intensity 9 r 
earth’s intensity cra eis 

H being the earth’s horizontal intensity; from which 
8 Hr tan 6 

2 

The solid angle and potential of the ring oannot be 80 
simply expressed for a point not situated on the axis of the 
ring. Although there are several methods for evaluating 
them, all involve the use of oonvergent series whose terms 


the usual tangent galvanometer formula. 
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have to be summed until the desired approximation is at- 
tained.! It is evident from the figure, however, that on the 
median plane ao B, within the ring, the intensity is a mini- 
mum at the centre o for the equipotential surfaces—11 
and -+ 11 are furthest apart at that point; yet as regards 
the axis, B is a maximum at o, for along o c or op the sur- 
faces separate out as they recede from the median plane. 

The total flux threading the wire, or the surface integral 
of B, is also a complex expression. It increases directly 
with the linear dimensions of the loop, for by doubling the 
scale of the diagram, the distance between the equipotential 
surfaces will everywhere be doubled, halving B everywhere, 
but quadrupling the area through which it flows, leaving 
the aggregate flux twice as great. 

It is worth passing attention to notice the distribution 
of flux in a case where there is no system of poténtial,—the 
interior of a current-conveying conductor,—as already men- 
tioned. Let R be the radius of a circular wire over whose 
cross-section A O B, Fig. 18, the current is uniformly distrib- 
uted. At the axis o, there is no flux, but from this point 
outwards the flux steadily increases. At any point P, 
distant r from o, the current in the external cylindric shell 
of radii R and r, produces no influence, and the intensity 
is that which would be produced at the surface of a wire of 
radius r having the same current density. This intensity 
from what we have seen in Chapter II would be 

2efr 2er 

r (or K 
The flux takes place in circles all concentric with the axis 
r? 
650 
but this cannot be distributed potentially so that the 
gradient shall coincide with B. 


of the wire. The M. M. F. in any circle of flux is 4 1 0 


MODERN AMERICAN TELEGRAPHIC APPARATUS—II. 
BY 


SINGLE TRANSMITTERS AND SOUNDERS. 


To C. A. Nysrrom, of Sweden, is accorded the credit 
of having invented the continuity-preserving key as early 
as 1855, and it was variously used in attempted duplex 
telegraph transmission by early experimenters, including 
Moses G. Farmer, who applied the principle to a polarized 
differential duplex system in 1858. 

The continuity attachment in all cases had been attached 
directly to the key until 1868 when J. B. Stearns employed it 
probably for the first time combined with an ordinary 
sounder so that it could be independently operated by the 
key, permitting the operator sending to hear his own signals 
the same as when working a single Morse wire. 

In 1872 the Western Union Telegraph Company introduced 
the Stearns duplex system very extensively on its wires and 
the Stearns sounder transmitter was used until 1873 when 
it was superseded by the pattern shown in Fig. 1, which 
notwithstanding its serious mechanical defects held almost 
universal sway until 1889 when the improved transmitter 
shown in Fig. 2 was adopted by the Postal Telegraph- 
Cable Company. 

Refering to Fig. 1, the spring c is made of a thin piece 
of flat steel known as clock-spring attached rigidly to a 
rubber block mounted on the end of lever B and so bent 
that it makes electrical contact through platinum points 
with a hooked projection of the lever when the latter is 
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released by the electromagnet, and with the battery post D, 

via contact c, when the lever is in its closed position, as 

shown in Fig, 1. 
In practice this spring frequently gets bent or loses its 
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normal elasticity or harbors a particle of dust or oxide, so 
that a very minute opening of the contact, or an imperfect 
vibratory contact results at the point x. The position of 
this defect is so obscured and the characteristics so similar 
to an opening in the battery or other part of the circuit that 
the average chief operator is baffled in a speedy location 
of the trouble. 

Various manufacturers differ in the size and quality of 
the steel and, as furnished, the spring c varies greatly in its 
tension; moreover it is non-adjustable and cannot be adapted 
to the inevitable variation of the battery current from L B 
in the electromagnet a that operates the lever B. 

There is a tendenoy of a rebound between spring c and 
end of d', and it is very instructive to the electrician to use 


a telephone in testing the operation of transmitters as it 


will show how fallacious are the conclusions based upon the 
eye and theory in such matters. | 
This transmitter has yet another drawback in not possess- 
ing clear-sounding properties with ordinary local currents, 
as the lever is arrested in its downward stroke by the 
resistance of spring o at end of o“ and there is an impairment 
of the sound which should be loud and clear for the benefit 
of the sending operator or attending chief operator. The 
difference in sound when c is removed is very marked. 
In the apparatus shown in Fig. 2 the foregoing dis- 
advantages have been almost entirely eliminated. Here 
lever B on its down stroke clears the supplemental lever c, 
relieving it of the vibration set up in B, and at the same 
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time giving an unmuffled sound. The contacts at k and x 
can be regulated to be made with equal pressure by the 
lever at any workable strength of current in the electro- 
magnet M, 
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A peculiar feature of American telegraph systems is 
exemplified by the very large use during the past decade of 
sounders and transmitters having electromagnets of ridic- 
ulously small proportions, the prevailing size having bob- 
bins about 14“ long and 1“ diameter, over all. The standard 
size of each bobbin adopted by the Postal Telegraph-Cable 
Company is 14” long and 14“ diameter (over all) in which 
coarser wire may be employed. 

A comparison of the two magnets, each wound to 20 
ohms with a continuous current of 125 milliamperes shows 
the 13" X 1” magnet to have an inductance of 191 milli- 
henrys and a time constant of .0095 second. The 14” x 14 
magnet has an inductance of 130 millihenrys and a time 
constant of .0065 second with the armatures 4 mils from 
the cores. The latter magnet has nearly twice the pull at 
the armature with a given battery, and its larger time 
constant is not serious enough to be noticeable. 


Fic. 3.—THE POSTAL TELEGRAPH RESONATOR. 


The adoption of typewriters by the Postal Telegraph- 
Cable Company for the reception of its messages introduced 
a disturbing sound from the clatter of the keys of the 
machine. This makes it necessary to obtain distinct and loud 
sounds from local instruments, and enlarging the bobbin 
contributes to this and without additional expenditure of 
energy. 

Fig. 3 is a resonator I have recently introduced similar 
to those used in the postal telegraph service in England but 
smaller and better adapted to our service. It is placed on 
the table to the left and near the receiving operator and 
the sounder is placed inside and connected by a flexible 
cord which passes through a hole in the bottom near the 
upright standard. The resonator is turned so that the 
volume of sound is thrown in the direction of the receiving 
operator who (on a quad table) sits on the left of the send- 
ing operator. Thus both are enabled to hear while the 
sound is screened from all other directions. 


A STRANGE case of one-way conduction, says Industries, 
is mentioned by M. E. Branly. Hot gas conducts—as is 
well known—but with one electrode cold it conducts best 
when that electrode is negative. This phenomenon is 
probably intimately connected with that recently discussed 
by Dr. Fleming in his Royal Institution paper on the 
phenomena of discharges in incandescent lamps. 
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THE CUTTRISS CARBON RELAY FOR SUBMARINE 
CABLES. 


BY 


UNTIL within a comparatively recent period telegraphy 
was the most important branch of electrical engineering, 
but of late years developments in electric lighting, power 
and traction have been so marvelous and we have become so 
accustomed to calculate and think of volts and amperes by 
the thousands and tens of thousands that the mind has to 
exert itself somewhat to realize that instruments using 
only the hundred-thousandth of an ampere for a maxi- 
mum current and a millionth of an ampere fora minimum 
current, are in daily use, and that by nreans of them we 
annihilate time and link together the Old and New Worlds. 


** 


THE CUTTRISS CARBON SUBMARINE CABLE RELAY. 


Nevertheless, this is a fact, and by means of these minute 
currents communication at the rate of 25 words per minute 
is steadily maintained over the Atlantic cables for hours at 
atime, That this may be done it has become necessary to 
abandon to a great extent the old system of manual trans- 
mission and to adopt an automatic mechanical transmitter, 
so that we can now insure the same perfection as regards 
the shape of the signals and the required spaces, at the end of 
a twelve or twenty-four hours’ run as we had at the start. 

A few years ago the public were content to send a mes- 
sage to London and get an answer within an hour; now 
they can get it in a minute or two; but still the cry is for 
quicker communication. As the adoption of the automatic 
system of transmission has increased the carrying capacity 
and speed of long cables to the utmost we can only hope 
for still more rapid communication between terminal sta- 
tions by saving the time now lost in the necessary re- 
transmission of messages at intermediate stations. This, 
of course, can be done by interposing a relay which 
shall automatically repeat into the second cable the 
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signals which come over the first one. As all signals over 
a submarine cable of any length are of an undulatory 
character, it becomes necessary that this relay should re- 
peat these undulations into a local circuit as faithfully as a 
telephonic receiver reproduces the undulations of the 
diaphragm of its transmitter. 

After many failures to attain this end during the last 
ten years, the instrument shown diagrammatically in the 
accompanying engraving has been invented by the writer. 
By its means the connecting in series of a number of 
short cables of about 800 to 1,000 miles in length or 
the connecting of a short cable to a long one is perfectly 
feasible. Upto the present time a relay known as the 
Allen & Brown has been practically the only one that would 
work Morse over cables 500 miles long, and with cables of 
this length the utmost delicacy of adjustment was neces- 
sary to obtain satisfactory signals. 

Heretofore there has been no instrument which would 
repeat recorder signals into a local circuit, thereby making 
it possible to have several offices in a city working directly 
on to athrough cable after the manner in which Morse 
instruments at various offices work onto one trunk line. 
In the spring of 1889 I first obtained reliable recorder sig- 
nals in a local circuit by means of a repeating relay in 
circuit with the Commercial Cable Co.’s Ganso-New York 
cable, the copper resistance of which is 13,600 ohms, 
with an electrostatic capacity of 233 microfarads and a 
length of 855 knots; the cable is duplexed, and a battery 
power of 30 volts is used for signaling. 

The relay was crude and consisted of a coil of peculiar 
shape, which carried two small carbon discs and which 
moved in a magnetic field; this coil was placed in the cable 
circuit. Opposite to the two discs were carbon points, 
which were connected in a local circuit to the receiving 
instrument, consisting of two ordinary 8-inch horseshoe 
magnets, between the poles of which a small coil carrying 
the syphon was pivoted, the syphon dragging over the sur- 
face of the paper. 

When the operator at the distant station sent signals, to 
my surprise they were recorded on the receiving instru- 
ment perfect in shape and character, and subsequent 


measurements showed that the power in the local circuit 


was upwards of fifty times as great as the initial cable 
current. Since then I have experimented in every way to 
find the best form of contact points, but have finally re- 
jected points of any shape as the adjustments had to be 
too delicate and the points showed a great tendency to 
stick and burn. 

I then turned my attention to making helices of carbon 
and found that by substituting them for the adjustable 
points all the troubles incident to sticking and burning were 
eliminated, and that they gave a variable circuit that is 
entirely under the control of the movable coil. The rela 
now repeats most minutely all the undulations of the cable 
currents. 

The strength of the currents in the local circuit can be 
augmented to such a degree that the local instrument re- 
quires no delicate parts and can be adjusted by the operator 
instead of requiring the services of a skilled mechanician. 

As will be seen, N s are the poles of a permanent magnet; 
E is an iron core situated between them so as to concen- 
trate the lines of magnetic force into two fields in which a 
coil oc is pivoted at the top and bottom. Thus far the 
instrument is a copy of the syphon recorder, but instead of 
using metal springs, weights or analogous devices, to bring 
the coil back to zero after it has been deflected by a signal, 
I have substituted the carbon helices d d', connected to the 
coil by fibres or otherwise,and it will be readily seen that 
any deflection of the coil must open one spiral and close the 
other. 

Normally the circuits, M, R', R, Kk“, N’, G, G“, N, K and L 
are so balanced that there is no difference of potential at the 
extremities of the wires e and P’; consequently the local 
instrument s is unaffected. Should, however, a signal be 
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sent through the coil cit will tend to close one of the carbon 
spirals a open the other, thus throwing the local circuit 
out of balance and energizing the local instrument s to a 
degree corresponding with the movements of the coil; the 
amount of the energy thus developed follows the laws of 
the Wheatstone bridge. 

By varying the resistances in the local circuit and the 
strength of the battery we can obtain any desired power in 
the local instrument, and, if necessary, a number of them 
can be placed in various offices in a city by means of the 
circuit P P’. 

It was while experimenting with the instrument and 
observing the perfect manner in which the weak cable sig- 
nals were reproduced by these carbon helices, that I was 
led to try them as a telephonic transmitter and was not sur- 
prised to find their action all that could be desired. The 
results obtained have already been described in these 
columns by the writer.! 


Legal Notes. 


FINAL HEARING ON EDISON'S “FEEDER AND MAIN” PATENT 
FOR ELECTRICAL DISTRIBUTION.—II. 


THE DEFENDANT'S CASE. 


The complainant has sought, with much persistence, to intro- 
duce considerations which seem to have no proper bearing upon 
the interpretation of the patent, but serve merely to obscure the 
real issue, hence it will be useful to state at the outset the defend- 
ant's view as to the real nature of the alleged invention of the 
patent in suit. The particuiar subject-matter with which the 
patent purports to deal is electric pressure or tension, and the 
alleged invention purports to provide a remedy for the drop or fall 
in electric pressure due to the resistance of the main conductors. 
It is practically impossible to formulate any intelligent definition 
of electric pressure or tension without recourse to fluid analogies, 
and such analogies are serviceable, not alone as illustrations, but 
because it is a fact generally accepted among scientific men, that 
so far as concerns the general laws of flow and distribution, elec- 
tricity behaves in all substantial respects as if it were a fluid. The 
patent states that where the main conductors of a system of elec- 
trical distribution extend tọ a great distance from the central 
station and supply a large number of transmitting devices, there 
is inevitably a difference in tension between the various parts of 
the circuit due to the resistance of the main conductors. The 
specification says : 


This may be partially remedied by making the conductors v large 
near or at the station, gradually e their size or conducting capacity ; 
but such plan only lessens slightly the ratio of fall.” 


and the main conductors of the consumption circuit are to 
are to 


by reason of the mere form of the circuit, irrespective of its pro- 
portions, any drop in pressure on the feeding part of the circuit 
cannot affect the relative pressure in different parts of the con- 
sumption circuit, or the relative candle power of lamps connected 
with that circuit at different points. The specification says that 
the main conductors * should be so proportioned that the drop 
upon them shall not exceed a definite small limit.” No instruc- 
tions are given here or elsewhere in the specification, as to how 
this result is to be secured. No instructions are given as to any 
definite proportions, either of the main or the feeding circuit, nor 
what the“ definite small limits” is, nor what variation in candle 
power is permissible. Taking all the statements together, they 
merely direct the constructor to propertion the consumption mains 
(if he knows how to do it) in such a way as to bring the variations 
in pressure within such limits as he finds necessary or desirable, 
and to proportion the feeding conductors (if he knows how to do 
it) in such a way as to incur any drop in pressure along that he 
finds desirable. 


Each claim of the patent is in terms for a single circuit, and 
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the of each claim consists in combining such single circuit, 
feeding conductors for conveying electricity from the generator 
to the place where it is to be distributed, with a consumption 
circuit for distributing the electricity so conveyed to the various 
points to be so supplied. 

Complainant’s experts have made a strenuous attem t to show 
that there are certain broad limitations which sharply istinguish 
the circuit covered by these claims from anything which pre- 
ceded it in the art. Pee Chandler contends that central 
station regulation is an essential part of the system claimed. Sir 
William Thomson insists that central ae regulation is an im- 

rtant and indeed an essential part of the system he is discuss- 
ing. They say that the circuit covered by the claims is a “ com- 
prehensive system” involving the use of “large numbers of in- 
candescent lamps,” with conductors extending great distances 
and covering ‘‘large areas” and involving the use of a “ central 
station.” But when asked to define these terms they are wholly 
unable to do so. The plant in the Dundee mill, referred to by Sir 
William Thomson as one of the best embodiments known to him 
of the feeder-and-main system, comprises 800 lights used for 
lighting a single sanding When asked to define what he means 
by ‘‘a large number” of lights the best definition he can give is: 
should think a good many hundreds—one hundred scattered 
over a considerable distance.” All these vague limitations elude 
analysis, and will not bear examination. They are part of a 
studied attempt to lend fictitious dignity to this alleged invention, 
and to conceal its true character as a simple engineering expedient, 
by attributing to it the merit attaching to all the work that Mr. 
Edison and others have done in electric distribution, and to con- 
vey the impression that it is something large, complicated, and 


. difficult of comprehension, requiring inventive genius of a high 


order to accomplish. Defendant does not. (nor apparently does 
complainant) attribute importance to the limitation of the third 
claim, that the feeding conductors are to be connected to the 
centre of the main, as conferring patentability, although in the 
original eae this was made the principal feature of the in- 
vention. The adjustment of relative size of the different parts of 
the circuit consists merely in making the feeding conductors of 
any size desired, and in making the consumption conductors suf- 
ficiently large to keep variations in pressure within such limits as 
may be desirable. The real issue, so far as 5 is con- 
cerned, is whether this circuit was new with Mr. Edison, or re- 
quired invention in view of the prior state of the art. The form 
of the circuit was one which must necessarily exist in all cases 
where the lamps are at a considerable distance from the generator. 
Such cases frequently arise in practice and it could hardly have 
involved invention to arrange the circuit in the only way it pos- 
sibly could be arranged: No specific proportion of feeding con- 
ductors is called for by either of the claims, and in any event it 
could require no invention to use small enough conductors to in- 
cur any loss of pressure that for any reason might be desirable. 
The only remaining question is, whether it would require inven- 
tion to make the distributing conductors large enough to dis- 
tribute the current with proper equality of pressure, and this, by 
the admission of complainant's witnesses, is the only issue in 
the case, so far as patentability is concerned. Mr. Jenks, in his 
New York Electrical Society paper, says: 

The feeder principle of distribution ü- è * ig entirely original with 
Mr. Edison, the methods of the gas companies, which were closely followed so 
far as they were adaptable to the government of the more potent agent which 


we utilized, did not at the time of the application for the feeder patents include 
any analogous means of equalizing pressure." 


This statement carries by necessary implication the conclusion, 
that if the methods of the gas companies had included any an- 
alogous means of equalizing pressure (as it has been shown that 
they did) Mr. Edison would have adopted them if he had known 
of them, and Mr. Jenks would not have considered the feeder 
principle original with Mr. Edison. Mr. Edison himself, in numer- 
ous published statements has insisted upon the analogy between 
his system and the gas and water systems. Asa matter of fact, 
the methods of both the gas companies and the water companies 
did include strictly analogous and, in fact, identical means of 
equalizing pressure, and this is true to such an extent, especially 
of gas distribution, that the descriptions of prior gas tems in 
the testimony of defendant’s witnesses, and in prior publications 
in evidence, would, by mere translation of the gas terms into the 
corresponding electrical terms, constitute a much better specifica- 
tion than tbat of the patent in suit, of the system of distribution 
covered by its claims. 

It is conceded that the alleged invention of the patent in suit is 
applicable to the multiple arc system of distribution only, and has 
nothing to do with the series system; it is not, however, claimed 
that the multiple-arc system of distribution was invented by Mr. 
Edison. Nor was he the first to discover that the resistance of a 
conductor carrying an electric current produces a drop in the 
pressure or tension of the current. The effect of changes in the 
size and length of the conductor, and of changes in the strength 
of the current traversing it, upon the fall of pressure, were well 
understood by electricians long prior to 1880, and formule had 
been worked out for calculating the proportions to be given toa 
conductor for securing a definite fall in pressure with a given 
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current. It has been abundantly proven to have been a part of 
the common knowledge of the art, that for economically trans- 
mitting Jarge volumes of electric energy to long distances, con- 
ductors should be used of considerably less size than would be re- 
quired for maintaining an approximately equal pressure along 
the entire line of the conductor, and indeed this is admitted by 
Professor Chandler. 

The claims in suit are anticipated by prior publications an 
uses relating to electroplating and electrotyping, in which t 
multiple-arc system of distribution wasemployed. The necessity 
for equalization of pressure in these applications is fully as great 
as in electric lighting, as has been recognized for many years. 
Long prior to the date of Edison’s alleged invention, the method 
of equalizing pressure described in his patent has been utilized, 
viz., making the distributing parts of the circuit of sufficiently 
thick conductors to avoid resistance, producing inadmissible dif- 
ferences in tension, and using conductors to transmit the circuit 
from the generator to the distributing conductors of any desir- 
able size, without reference to the fall of pressure in them. The 
criticisms of complainant’s experts as to the size of the apparatus, 
the length of the circuits, and the pressure of the current, are 
wholly immaterial to the question at issue, since it could mani- 
festly involve no invention whatever to apply upon a large scale 
a principle which had been recognized and applied upon a small 
scale. 

The British patent to Werdermann and the Werdermann article 
in the Telegraphic Journal describes a peculiar form of multiple- 
arc circuit which has become known in the art as the “ reversed 

lel” circuit. So far as concerns the form of circuit of the 
patent in suit, it is shown in these publications, since no fall of 
pressure in the feeding circuit can affect the relative candle power 
of the lamps connected with the other part. It is apparent that 
Werdermann's system was intended for distribution on a large 
scale and over considerable distances. The desirability of uniform- 
ity of candle-power is also recognized by him. Complainant’s 
experts say that the vital difference between this system and that 
of the patent in suit is, that the former does not describe central 
station regulation. This is immaterial. The patent in suit does 
not describe central station regulation, and such regulation forms 
no part of its claims. Another criticism is that Werdermann de- 
scribes an arc lamp, and proposes to use a current of low tension 
which would be unsuitable for wide distribution. Thisalso seems 
quite immaterial. The gist of the invention of the patent in suit 
{if there is any invention) consists in the arrangement and pro- 
portioning of the circuit for securing uniformity of pressure, and 
this is not dependent on the kind of lamp or the tension of the 
lamp employed. Prof. Chandler’s contention that it would require 
invention to use a lamp of higher resistance, and a current of 
higher tension for operating it in the Werdermann circuit, is of 
interest rather as showing to what shifts complainant’s experts 
have been driven in an attempt to sustain a 5 legally unten- 
able, than as requiring serious attention. Prof. Chandler thinks 
it would have required invention to use the Lane- Fox lamp in the 
Werdermann circuit, with a current of the tension specified by 
Lane-Fox for operating it. This, it is submitted, presupposes 
altogether too dense an ignorance, on the pant of every one except 
Mr. Edison, of the commonest principles of electrical engineering. 

There is no doubt that the French patent of Khotinsky de- 

scribes the form of the circuit of the patent in suit. There is one 
art of the circuit, the two main conductors, to which all the 
amps are connected, and there is another and distinct part of the 
circuit, the two wires connecting the magneto-electric machine to 
the main conductors, and to which no lamps are connected. It 
is specially to be noted that it describes the connection of the 
feeders to the centre of the main conductors, specified in claim 8 
of the patent in suit. The only real issue in regard to Khotinsky 
is narrowed down to the point whether in using his form of circuit, 
under circumstances sure to arise in practice, it would require 
invention to make the main conductors of the lamp circuit large 
enough to be practically useful. 

The Lane-Fox patents and publications are important, as 
showing an intelligent appreciation of the fact that fall of pres- 
sure was a difficulty which would be encountered in a multiple- 
arc system of distribution on any extended scale; that the difficulty 
was due to the same causes of resistance to flow in the conduits, 
which produced the same difficulty in gas distribution, and that 
therefore it could be dealt with in the same way in electrical 
distribution as in gas distribution. Asa general remedy, appli- 
cable so far as practicable, he adopted from gas distribution the 
proper proportioning of the distributing mains, making them large 
enough to avoid any harmful pressure. Then by reason of the ex- 
tent of the system, it became impracticable to make the mains large 
enough to entirely obviate the difficulty ; he therefore adopted one 
of the methods used in gas distribution, that of automatic pressure- 
regulators. He does not describe the other method—equally well 
known in gas distribution—independent feeding mains with pres- 
sure regulators at the works ; possibly because he was ignorant of 
it, but probably because he thought it was unnecessary. Lane- 
Fox’s selection from gas methods turned out not to be a judicious 
one; the other one, that of independent mains, which Edison 
selected and described in the patent in suit, is better adapted to 
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the requirements for electrical distribution, but both will. accom- 
piin the result, and both are borrowed bodily from gas distri- 
ution. 

The Sawyer and Man patent of. 1878 describes a multiple-arc 
circuit, identical in form with Fig. 2 of the patent in suit. The 
Sawyer and Man patent does not describe proportioning of the 
parts of the circuit, and hence the same considerations apply to 
care patent, in this regard, as to the Werdermann and Khotinsky 
patents. 

That the elements of the combination of the patent in suit were 
all old, follows necessarily and as a legal co uence from the 
mere statement that they are elements of a combination, as has 
been shown by abundant authority. Moreover, the evidence shows 
in fact, that these elements were old and well known in the prior 
state of the art. This proposition remains entirely undisputed, 
except as to a consumption circuit, properly proportioned, form- 
ing one of the elements of each claim. This is admitted by com- 
plainant’s expert, Sir William Thomson, to be old, or at all events 
to be such a construction as would naturally have suggested itself 
to a person skilled in the art; complainant’s other expert, Prof. 
Chandler, made the same admission on cross-examination, and 
his 5 attempt to take a different position is a flat contra- 
diction of his previous testimony and is in any event wholly 
illogical. Such a consumption circuit was in fact described in 
the prior patent of Lane-Fox; was well known in electroplating, 
and would not in any event have involved any invention, but only 
the exercise of mere mechanical skill and judgment, in view of 
its well-known application in the strictly analogous arts of gas and 
water distribution, and the common recognition among electri- 
cians of the strict analogy between multiple-arc electric distribution 
and gas and water distribution. Furthermore, the proportionin 
of the consumption mains in the claims in suit was not descri 
at all in the original application for the patent, and if it was not 
well known in the art, then the patent is for a different invention 
from that described in the orignal application, and therefore void. 
This is the logical result of the position Prof. Chandler endeavors 
to take in regard to the Lane-Fox patent. There is no escape 
from this dilemma: Either the claims of the patent cover an in- 
vention not described in the original specification, or the fourth 
element of the alleged combination, viz., a properly proportioned 
consumption or service circuit, was not in itself new at the date 
of the application, or of Edison’s alleged invention, but had been 
described in the Lane-Fox patents and publications, or was other- 
wise known to persons skilled in the art. | 

It is further contended by defendant that there is no patent- 
able novelty in the combination claimed. It is established by the 
evidence of complainant's own experts, that the combination 
covered by the claims of the patent in suit did not involve the 
exercise of invention, but merely of engineering or mechanical skill, 
in view of the state of the art at and prior to the date of Edison's 
alleged invention. The gist of the alleged invention consists in 
nothing more than the use of transmitting conductors, of any size 
that may be desirable, for construction or otherwise, to transmit 
the current from the generator to the place where it is to be dis- 
tributed, and distributing conductors made large enough to dis- 
tribute the current without causing by their resistance inadmis- 
sible differences of pressure. Complainant’s experts admit that 
the use of such transmitting conductors was well known in the 
art, and that it would not have involved invention, but the merest 
engineering skill to use such transmitting conductors for supply- 
ing current at a distance for any purpose whatever. e 
oniy question left, therefore, is whether it would have involved 
invention to make the distributing conductors large enough under 
such circumstances. Sir William Thomson admits that such con- 
struction would have naturally suggested itself to a constructor 
at that time. Prof. Chandler admitted the same thing on cross- 
examination, but retracted it on redirect. As a matter of fact, 
the proofs show that such construction of the distributing con- 
ductors was described by Lane-Fox in his patent of 1878, and had 
been used largely in electroplating. The prior patents of Werder- 
mann and Khotinsky undoubtedly described the form of circuit 
covered by the claims in suit, and the proportioning of the circuit 
in the manner set forth in the patent was a matter not requiring 
invention, but only the exercise of the merest engineering and 
mechanical skill and judgment at the date of Edison’s alleged in- 
vention. If these claims are valid they preclude the public from 
using the forms of circuits described by Werdermann and 
Khotinsky, in cases frequently arising in practice, such as the 
lighting of a building from a generator some little distance away, 
in the manner which would necessarily be adopted by any engineer, 
unless he ignored the commonest expedients known im the art at 
that date. 

The prior publications and uses relating to gas and water distri- 
bution constitute a complete anticipation of the claims of the 
patent in suit. All the points of difference between gas systems 
and electrical systems, insisted upon by complainant's experts are 
mere differences in detail, not in any way affecting the general 


principles on which the claims depend, and the general principles 


contained in both cases, especially so far as relates to the specitic 
matters dealt with by the patent, are identical. me 
The system of distribution covered by the claimg in guit is not 
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a legitimate combination within the meaning of the patent law, 
but a mere aggregation, and therefore not patentable subject- 
matter. Two distinct functions are involved in the system of 
circuits described in the patent: Transmission of the electricit 
from its source to the locality where it is to be utilized, and distri- 
bution of the electricity among the devices there to be supplied. 
The system is therefore one of transmission and distribution ; not 
one of distribution alone. The function of transmission is per- 
formed solely by the feeding circuit ; that of distribution solely by 
the transmitting circuit. Each part of the circuit works after its 
kind, without reference to what occurs in the other part. This 
independence of function is recognized and even emphasized in 
the specification. There is no co-ordination of functions, and no 
uni result, but a mere aggregation of functions and aggrega- 
tion of results. This is not a mere technical point of law, but goes 
to the merits of the case. It is another way of stating that the 
various elements of the alleged combination are used to perform 
their recognized functions ; with such results as would naturally 
be expected, because they were the ordinary results of the action 
of the parts. Such an aggregation is not patentable. It was 
doubtless to avoid this conclusion that complainant made such 
strenuous efforts to inject central station regulation into the patent, 
as an essential element of the combination, to furnish some con- 
necting link giving apparent co-ordinate action to the parts, but 
the patent furnishes no warrant for this, and in any event it would 
not materially affect the question. 

To create a further presumption of patentability complainant 
has tried to prove that the alleged invention supplied a long felt 
want, and was immediately recognized as a very important contri- 
bution to the art, but all the testimony of complainant's witnesses 
on this point is a studied attempt to confuse the specific problem 
of equalization of pressure, with wbich the patent purports to 
deal, with the general problem of producing a comprehensive 
system, capable of supplying the electric light for general illu- 
mination. It is a fact that this general problem was a very diffi- 
cult one and was universally so considered, but it is not true that 
the specific problem of the patent in suit was regarded by any one 
prior to Edieon’s alleged invention except 1 by himself and 
his associates, as involving any invention whatever. ＋ be testimony 
of complainant's witnesses is, that no experiment was required for 
making the alleged invention, but on the contrary Edison pro- 
ceeded, without making any experiments whatever, to embody 
the system of circuits in a large and extremely costly plant in 
New York City. This would indicate that so far as he was con- 
cerned, the applicability of the scheme to an incandescent lighting 
system was quite obvious. without experiment, as soon as the 
occasion arose for using it. 

The history of the application of the patent in suit, as revealed 
by the 5 in the Patent Office, shows that an amend- 
ment of a radical nature was made more than two years after 
the n was filed; made by the attorney without any oath 
from Mr. Edison or any one else; that the element containing the 
very gist of the claim, viz., a properly proportioned consumption 
circuit, was not described at all in the original specification, but 
appeared for the first time in an amendment filed by Mr. Edison’s 
attorney. In tbe original application the principal features of 
the invention were: 1. Having no lamps on the feeding con- 
ductors; 2, Feeding conductors to tap the lamps of these con- 
ductors at their centres; 8. Lamp-circuit conductors to taper 
from the centre to the ends; 4. Lamps placed on circuits derived 
from lamp centres only. By eliminating the central connection 
of the feeders, not only was the scope of the invention materially 
broadened, but the very corner-stone of the invention, so far as 
concerns equalization of pressure in the lamp circuit, was re- 
moved bodily. The tapering of the lamp-circuit conductors, an 
essential part of the original statement of the invention, was also 
eliminated in the amended specification. The changes in the 
specification were necessarily radical, because the claims in suit 
could not bave been supported by anything found in the original 
specification. Mr. Brevoort undertakes to say that ‘‘the file- 
wrapper all through describes and explains the invention set- 
forth in the first three claims in the patent.” Complainant’s case 
on this point is perhaps not pees by this opinion under oath on 
a question of law, and it may yemarked in passing, that the 
particular expert selected for this purpose is one who has had no 
practical experience in electric lighting and who is least ac- 

uainted of all complainant’s experts with the art. On his own 

10wing he bas made no examination of the literature of the 
subject and has no familiarity with it, and hence has no special 
competence to instruct the court even upon the technical points 
involved. None of the other experts have undertaken to verify 
this proposition of law. The amendment in fact constituted a 
description of a new invention, not described at all in the original 
application, which is made a constituent and essential ingredient 
in each of the claims in suit. There is therefore, a fatal variance 
between the present claims and the original application, and the 
claims are for that reason void. 

Futhermore, prior to the filing of the real application of the 
patent in suit, viz., the amendment filed August 1882, Edison 
took out another patent in which the invention now claimed is 
described but not claimed. By this description in a prior patent, 
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the patentee and his assignee of both patents, the complainant, 
is estopped in asserting any novelty for it in this patent, hence 
the claims in this patent are void for this reason also. 

The evidence on the issue of infringement is very conflicting. 
The complainant has not only failed to sustain the burden of 
proof, but the preponderance of evidence shows a construction of 
the circuits of defendant’s plant which would not, upon any ad- 
missible interpretation of the claims be covered by them. 

5 respectfully submitted that the bill should be dismissed 
with costs. 


Letters to the Editor. 


THE LONG-DISTANCE SYSTEM. 


REFERRING to Mr. F. W. Jones’s letter in THE ELECTRICAL 
ENGINEER of May 18, it is a fact that on various occasions talking 
has been carried on in this country over lines whose value ex- 

ressed in K R considerably exceeded 10,000. According to the 
ormuls, we are told that when the value of the loop exceeds 
10,000, or for a copper metallic circuit 40,000, the speaking com- 
mences to become difficult.” It may go on becoming difficult for 
a considerable addition of K R without becoming altogether im- 
ible—when special experiments are made by experts. We 
eard the other night at the Institute dinner from Mr. Lockwood 
that experimental success is something quite different from com- 
mercial success, and it is pretty well known that telephone 
experts can talk over lines that non-experts can do nothing with. 
I do not think I can be held personally responsible for the success 
of any experiments undertaken by the Long-Distance Telephone 
Company ; I merely recorded that such experiments had been 
made with a certain amount of experimental success. Doubtless 
the commercial success will follow later. 

It is difficult to please Mr. Jones. First, he has his little fling 
at the length of the article, and then he complains that it was not 
longer and did not contain tables of sags and stresses, diameters 
of poles and other text-book information. He might have pointed 
out other omissions of a similar character, but your columns 
could scarcely be spared for a technical treatise on telephony ; 
the article was intended merely as a general description of the 
Long-Distance Telephone system. To make it irclude the specif- 
cations that Mr. Jones asks for, would be to start out on different 
lines altogether and write a book instead of an article. If Mr. 
Jones really needs the information, the engineer’s office of the 
Long-Distance Company is the proper place to apply to—it is all 
there. As to the splice, it is mentioned on page 448 near the 
bottom of the second column. 

- Regarding what Mr. Jones says about the “unwarranted 
belittlement of neighbors,” I do not think he makes out much of 
a case. I stated very distinctly that the Long-Distance lines had 
had their breakdowns after extraordinary storms; I did not 
refer to the fact that telephone poles had been laid low in New 
York City by the snowstorm in January of last year, because that 
had nothing to do with the case. The fact remains, however, 
that there is no other overhead construction in this country to be 
compared with the Long-Distance lines, and further, that on many 
occasions when all telegraph service is interrupted by stormy 
weather the telephone service is maintained without interruption 


or delay. 
y HERBERT LAWS WEBB. 


New York, May 21, 1892. 


Society and Club Notes. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. 


THE annual meeting of the Institute to receive reports and for 
the election of officers was held at the headquarters, 12 West 3lat, 
St. New York City, on May 17,°1892, at 4 p.m. Vice-President T. D. 
Lockwood in the chair. A report of the year’s work ending April 
80, was made by Secretary R. W. Pope. It showed a total member- 
ship of 615, namely, 8 honorary, 179 active and 433 associate. The 
net gain over 1890-1 was 74 members. The report of Treasurer 
G. M. Phelps showed a total of receipts of $6,717.48, and that the 
total balance in the hands of secretary and treasurer was $271.09. 
To this surplus may be added a special deposit of $850 now stand- 
ing to the credit of building fund and drawing 2 per cent. interest. 
The total balance on hand to the credit of the Institute May 1, was 
$1,095.58. These reports were accepted. 

The chairman announced that the Council that afternoon had 
elected to honorary membership, Lord Kelvin, Werner Siemens 
and Cyrus W. Field. ae as ts 

The officers whose names are printed in italic were then elected, 
those holding over being printed in roman: President, Frank 
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Julian Sprague; vice-presidents, A. E. Kennelly, Nikola Tesla, 
Oscar T. Crosby, T. D. Lockwood, Carl Hering, W. J. Hammer; 
managers, Charles Wirt, A. S. Hibbard, Dr. M. I. Pupin, C. P. 
Steinmetz, J. C. Chamberlain, P. B. Delany, H. A. Foster, H. 
Ward Leonard, Dr. Louis Bell, H. L. Webb, Prof. A. G. Compton, 
J. Hamblet ; secretary, R. W. Pope, re-elected ; treasurer, G. M. 
Phelps, re-elected. 

It was voted that a committee of the Institute to report at the 
Chicago meeting, be appointed by the president to recommend a 
8 lan of election of officers of the Institute, so as to enable 
the whole membership to participate in the choice. 

President-elect Sprague on being escorted to the chair, said 
that he only expressed the unanimous feeling when he asked for 
a vote of thanks to Mr. Lockwood for the manner in which during 
the year he had practically discharged all the active duties of 
president, on behalf of Prof. Bell. e vote of thanks was carried, 
all the members rising. 

Mr. Sprague then appointed as the committee on revised plan of 
5 Dr. F. B. Herzog, chairman; Messrs. F. R. Upton and T. 


: n. 
At 6:80 p. m. about 70 members of the Institute sat down to 
dinner at the well-known Arena restaurant adjoining, and a 
most enjoyable evening was spent in an informal manner. Mr. 
Sprague presided, with Mr. Lockwood and Prof. Geo. Forbes on 
his right and left. During the evening speeches were made by 
Messrs. Sprague, Lockwood, Prof. Forbes, Mr. Oberlin Smith, past 
president of the American Society of Mechanical Engineers; Dr. 
Charles E Emery, F. L. Pope, O. T. Crosby, T. C. Martin and Dr. 
Louis Duncan. There is no question that the success of the dinner 
will make it an annual affair. 


THE CANADIAN ELECTRICAL ASSOCIATION. 


THE first annual meeting of this Association will be held in the 
city of Hamilton on Tuesday, Wednesday and Thursday, the 14th, 
15th and 16th of June next. Arrangements have been completed 
for papers on the following subjects, and others will be announced 
in the official program : 

“Financial Aspects of Electric Lighting in Canada,” by Mr. 
S. J. Parker, of Owen Sound; “ Long-Distance Telephony,” with 
1 Mr. H. Neilson, of Toronto; Safe Wiring for 
Electric Installations, by Mr. A. B. Smith, of Toronto; Line 
Construction,” by Mr. T. H. Wadland, of Hamilton; Central 
Stations,” by Mr. D. Thomson, of Hamilton ; ‘‘ Carbons,” by Mr. 
H. O. Fisk, of Peterboro; Steam and Electric Power,” by Mr. 


J. J. Wright, of Toronto; Multiple Switchboards,” by Mr. J. A. 


Baylis, of Toronto. 

The order of proceedings will be substantially as follows: 
Tuesday morning, executive meeting ; afternoon, formal opening 
of the convention by the mayor and otbers. In the evening the 
members will visit the station of the Hamilton Electric Light and 
Power Co. 

Wednesday morning and afternoon, session of Association, 
followed by an excursion to Burlington Beach, via steamer, and 
pangan! there in the evening. 

ursday morning and afternoon, session, followed by a drive 
about the city and mountain. 

The headquarters of the Association will be at the Royal 
Hotel, but the meetings will be held in the Board of Trade 
Building. 

Although there will be no formal exhibition, any one wishin 
to exhibit apparatus will be provided with facilities in the way o 
current, etc. 

The prospects of this Association seem very bright. At 
the last meeting of the executive committee, on the 10th inst., 
forty new members were admitted, and a growing interest is 
being manifested in the Association by electricians throughout 
the Dominion. 

Reduced railroad and hotel rates have been arranged for, 
respecting which a circular will be sent to members in a few days. 
Other information can be obtained on application to the secretary, 
Mr. C. H. Mortimer, Toronto. 


Literature. 


HOUSTON’S ELECTRICAL DICTIONARY. 


AN advance copy of the second edition of a dictionary of 
electrical words, terms and phrases, by Prof. Edwin J. Houston, 
has just been received from the publishers, the W. J. Johntson Co., 
Limited, Times Building, New York City. The book bears ve 
little resemblance to the first edition which was published in 1889, 
and which is now so familiar to electrical readers. It is practically 
a new book, as it has been entirely rewritten and revised. The 
book is an octavo and contains 562 double-column es printed 
on heavy paper. The type used is such that the titles stand out 
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most p a on the page. The definitions are given in two 

les of type, the larger being used for the definitions proper, 
while the descriptive matter of a more general nature is printed 
in a smaller face of type. The illustrations are 570 in number 
and cover a very wide range of electrical apparatus. Definitions 
are given under about 5, distinct titles and nearly as many 
more titles are entered for the sake of giving cross-references to 
other titles under which their definitions can be found. The price 
of the book is $5. 


THE WEST END RAILWAY, OF BOSTON. 


AN interesting and handsome volume, with many cuts, de- 
scriptive of the development of the West End Railway, of Boston, 
as an electric system, has been published by Louis P. Hager, of 
12 Pearl street, Boston. Itis bound in cloth and the price is 
$1.00. Postage free. 


Mr. L. W. SERRELL, M. E., has contributed to the May Engi- 
neering Magazine an interesting article on Electric Street Rail- 
ways as Investments.” It has now been reprinted in pamphlet 
form, and makes a very timely piece of reading for all who are 
interested in the subject. 


Reports of Companies. 


WESTINGHOUSE ELECTRIC AND MANUFACTURING COMPANY. 


THE annual 5 stockholders of the Westinghouse Com- 

urgh, Wednesday, May 18. In advance 
of the receipt of an official copy of the report, the following fig- 
ures are taken from the Pittsburgh Leader. The reports presented 
by the officers—from January 1, 1891, to March 31, 1892—showed 
a reduction in the company’s indebtedness as follows: 


Jan. 1, 1891. Mar. 31,1892. Reduction. 

Bills payable..............00.- $8,076.021.11 $461,962.17 $2.614,058.94 
Accounts payable.... ........ 622,469 51 266,978 19 855.496 32 
U. 8. E. L. Co. bonds.......... ,000. 650,000.00 100,000.00 
Sawyer-Man Co. mortgage.... 210,000.00 210,000.00 ——- 
dividend...... ..... .. 195,962.00 194,362.00 1,600.00 
Other liabilities........... ... 179. 841,179.54 
Totalse . 25, 198,682.16 $1,783,297.86 23, 415.384. 80 


There was paid for interest during the period covered by the 
report $185,856.64, making a total payment on account of debts 
and interest of 83, 550, 691.44. Of this sum $2,875,000.00 was pro- 
vided by the sale of preferred stock, the remainder being supplied 
from earnings and collections. The sales from January 1, 1891, 
to the date of the report, including those of leased companies were 


$3,468, 900. 50. 
The treasurer's balance sheet is as follows: 

ASSETS. 
, ð soso 1 
Bills wens...“ kkkr o oso 224,238.72 
Accounts receivable...... ......... . F „247, 427.50 
Material in stock (at cost of labor and mater lal ))) 509,548 82 
Advances to } companieg... s 1,045,087.81 
Stocks and bonds .. 1. 003, 163.09 
Real estate and buildinnneaeaaasʒs . 415,082.77 
Machinery and toolasꝝssss s 459,968.86 
Miscellaneous.......... e CCC 8 63.424. 75 
Charters, franchises, patents, eto . 4, 816,717.19 

812.402. 769.75 
LIABILITIES 
Accounts ee / 056. 
Bills PAVOOIO. 6 oss ec seks A eee: nessas stoner een 455,462.17 
Scrip dlvidenßlllclclcllcllll j. W q3! 862 00 
Stock übseripi o...... veces aseaees 85,075.00 
U. 8. E. Ltg. Co. 6 per cent. 15-year bonds, $50,000 payable 
: All, ͤ ⁵ ⁵¼ͤ Sean nae ra ieaS 650,000.00 
Capítal stock liabilities : 1 
Prefe stock, 72,384 shares 83,619. 288.00 
Assenting stock. 100.758 shares 5, 27, 918.00 
Common stock, 5,526 shares 276,300 00 
In treasury, 21,33% Bhare8.......soosssseso coos 
8,988, 469.00 
Uirfllllltl!!.ũ 8 1,890. 445.20 
812.402. 769.75 


Mr. Westinghouse presided throughout the meeting. In his 
report he directed attention to the impetus given the business of 
the company since its 5 ; the orders taken during the 
months of March and April last aggregating $1,576,285. The gen- 
eral and selling expenses had been so reduced that the company 
would be able to produce and market apparatus at lower prices 
than those prevailing last year. Over 1,600 men were employed 
by the company and its facilities were adequate tosupply monthly 
sales to the amount of $500,000. 

The following board of directors was elected: Charles Francis 
Adams, Lemuel ister, August Belmont, A. M. Byers, Charles 
Fairchild, Marcellus Hartley, George W. Hebard, Henry B. Hyde, 
Brayton Ives, George Westinghouse, Jr. 
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Inventors’ Record. 


CLASSIFIED DIGEST OF ELECTRICAL PATENTS 
ISSUED MAY 10, 1892. 


Alarms and Signals: 


Electric Indicator, J. W. Gibboney, 474,523. Filed Dec. 10, 1891. 
Has for its object to reduce the number of circuits usually employed in 


electric system. 
Locking ice Sor Switch and Signal Operating Mechanism, T. H. Pater- 
nall 474,528. Filed Jan. 2, 180. 
Has for its object to prevent the possibility of changing a switch in a rail- 
e corresponding signal. 


way track until the train has responded to 
Thermostat, A. H. Brintnell, 474,542. Filed April 11, 1801. 

Designed to be very rapidly actuated to produce various kinds of alarms 
in accordance with the co nding degrees of heat. 
Automatic Fire Alarm, M. Martin. 474,670. Filed Feb. 21, 1887. 
Electric Heat Alarm, J. Meyer, 414,678. Filed Dec. 14, 1691. 

An automatic electrically operated heat regulatorand fire alarm. 


Conductors, Conduits, and Insulators :— 
Electric Conduit, A. Bruner, 474,468. Filed March 7, 1882. 
A water-tight conduit consisting of a series of pipes laid in a bed of water- 


roof m 
insulating Couplings, A. Anderson, 474,569. Filed March 21, 1892. 

Consiste of two conducting links interlocked but separated from one 
another bya body of insulating material. 
Connection for ctric Conductors, C. W. Tobey, 474,584. Filed Jan. 28, 


l. 
A metal clip bent about the conductors and having its face provided with a 
coating of solder. 


Distribution :— 
Switchboard, L. A. Fehr, 474,682. Filed Nov. 28, 1890 


Electrical . 
A switch pivoted in the centre of a board and adapted to connect with any 


one of a number of pairs of contacts placed about the board. 
Dynamos and Motors:— 
3 Machine or Motor, C. D. Jenney, 474,888. Filed Jan. 8, 


Employs a frame fitted to receive and support a field magnet, the latter 
peor e cures to the frame and consisting of plates of sheet metal stamped 
out in the desired form and fitted within the frame. 

Het · ic Regulator, J. W. Gibboney, 474,447. Filed Sept. 26. 1801. 

Claim 1 follows: 

The method of maintaining a practically constant speed in a motor mechan- 
ism consisting in loading it with an electric generator and varying the ef- 
8 magnetic fieid of said generator by ges in speed of its moving 
conductor 
Commutator Brush, R. Hirsch & H. Meminger, 474.600. Filed Dec. 11,1891. 

A commutator brush composed of a mixture of refined clay, graphite, car- 
bonized oil or sugar, and wax covered witha metallic coating. 
iroun Controller Jor Fectric Motors, W. 8. Andrews, 474,623. Filed May 


Claim 4 follows: 

The combination of a switch arm, a contact spring or 
thereof, a contact co-o ting with said spring or plate a contact spring 
or plate at the opposite end of the swi arm, the latter spring 
on a contact at end. 

1213 5 Machine or Motor, J. D. F. Andrews, 474,624. Filed Jan. 

Employs an armature having a ring core and two or more pairs of field 
magnét poles, the armature calls surrounding the core and connected to- 

e 


r and to the commutator. 
15 thay Machine, H. A. Wagner & F. Schwedtmann, 474,787. Filed May 


late at one end 


Comprises a cylindrica] field magnet and cap pieces forming bearings at 
armature. 


each end for the armature shaft and completely encasing the 

Galvanic and Thermo-Electric Batteries :— 
Exciting Fluid for Galvanic Batteries, C. Lutcke, Jr., 474,454. Filed 
April 17, 1890. 


A concentrated solution of one or more chlorides such as copper, iron or 
zinc in combination with nitrate of mercury. 


Heating :— 


Electrically Heated Vessel, W. Mitchell, 474,396. Filed Sept. 5, 1891. 

Em oye an inner receptacle and an outer shell with an electrical resist- 
ance in the space between them. 
Miectrical Heater, W. Mitchell, 474,797. Filed Dec. 14, 1891. 

Claim 1 follows: 

In combination with tubular electric heater having a spider within it, a 
stand connected detachably to the said spider. 


Lamps and Appurtenances : 
‘ae Lamp Socket, W. D. Kurz & H. Amundson, 474,667. Filed Sept. 2c. 


A system of out of-door decorative lighting using bare conductors. 
Miscellaneous :— 


Lightning Arrester, M. Dickerson, 474,469. Filed March 14 1892. 
Invention consists in interposing between the discharge points a non-con- 


ducting liquid. 
Ore Cunveying Apparatus, T. A. Edison, 474,592. Filed Oct. 1, 1891. 
Electric Wind Vane Indicator, H. J. Haight, 474,735. Filed Oct. 30, 1891. 


Telethermometer, F. J. Dibble, 474,771. Filed Jan. 24, 1889. 
Railways and Appliances :— 


Electric Railway, Charles H. Baker, 474,855. Filed Oct. 80, 1871. 

55 electric railway having a conduit secured to the ties between 
e 

Trolley- Wire Support, O. F. Evans, 474,375. Filed Jan. 24. 1891. 
Employs the electric conducting wire as a support for the trolley wire. 

1 Jor Klectricaily Propelled Vehicles, L. get, 474,403. Filed Oct. 
Employs a counter. balancing device whereby a single motor may be placed 

at any convenient point upon a truck. 

oe Brush for Electric Railways, R. M. Hunter, 474,472. Filed Feb. 


A brush carried by a car operated by a conduit system; the brush being 
fitted into the conduit and carrying before it any accumulation of dirt, etc. 
Trolley for Electric Railways, C. E. Friel, 174.552. Filed March 19, 1892. 

Has for its object to prevent the trolley wheel from leaving the conductor 
at a curve or clamping on passing any irregularity in the wire. 
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Switches and Cut-Outs : 


Electric Snap Switch, G. K. Hutchins, 474,478. Filed Dec. 26, 1889. 

Employs a having two opposite non-conducting walls, two pairs of 
terminal conducting plates, a shaft centrally pivoted in the compartment 
out 555 ivoted circuit closing brushes and a separate spring 
acting on eac ; 
are tric Switch, C. A. P. Willing and J. C. Violet, 174,541. Filed May 26, 


1. 

A switch so designed that. on the closing lever being actuated, potential 
enerzy is first stored up, which. on the release of an arresting device, is trans- 
formed into kenetic energy, thus causing an instantaneous opening and 
closing of the circuita. 

Telegraphs : 

Automatic ter, R. Watkins, 474,706. Filed Feb. 2, 1892. 
A repeater placed in the secondary circuit and adapted to be operated 
ron the mae circuit by means of the reciprocating armature of the 
trumen 


PROF. HOUSTON TO LECTURE IN BROOKLYN. 


Pror. E. J. Houston, of Philadelphia, has consented to lecture 
before the Electrical Section of the Brooklyn Institute, on 
Wednesday, June 1, at the Young Mens’ Christian Association, 
502 Fulton street, Brooklyn. His subject will be, Electricity 
One Hundred Years Ago and To-Day. Prof. Houston is a most 
interesting and instructive lecturer, and will be heard by a very 
large audience. 


WESTERN NOTES. 


THE CENTRAL ELECTRIC COMPANY report that they have 
secured the order through the Brush Electric Company for 82 
miles Acme lead Okonite cable for the South Park commissioners 
of Chicago, the wire to be used in carrying current for the light- 
ing of the boulevards to the World’s Fair Grounds ; Okonite be- 
ing selected because of its high quality, and being able to conform 
to the stringent guarantees required. 


Mr. EUGENE A. ERICH, the Western agent of the Waddell-Entz 
Electric Co. has removed his offices from the Rookery to suite 
1487-1488 Unity Building on Dearborn street, Chicago. The 
offices overlook the lake and will be handsomely fitted up, and 
several of the Waddell-Entz dynamos and motors swill be placed 
on exhibition. 


L. K. CoMsTocK and W. D. BALL, both well-known consult in 
and contracting electrical engineers of Chicago, who have occupi 
an Office together at No. 427 Rookery for some time past have re- 
moved to larger and handsomer quarters at room 419 Monadnock 
Building, where tbey will be glad to receive a call from their 
many friends. 


THE BRUSH ELECTRIC Co. have removed their Chicago offices 
from 225 Dearborn street to the large and beautiful office build- 
ing, the ‘‘ Monadnock,” corner of Dearborn and Jackson streets, 
where they have secured a suite of seven rooms extending across 
the entire front of the building on the post office side. 


Mr. FRANK B. RAE, the electrical engineer of Detroit, Mich., 
has been driven by the increase of professional work to take larger 
uarters, and has now moved into offices at 27 and 28 Cleland 
uilding, 31st street, Detroit. Mr. Rae continues to make electric 
railroading and power transmission his specialty. 


Mr. WILLIAM H. MCKINLOCK, the founder and president of the 
Southern Electrical Supply Company, has just returned from 
St. Louis, and reports the Southern as doing a very brisk business, 
and says that under the new management, the prospects for en- 
larged future trade are very encouraging. 


Mr. CHARLES E. SHARP has been appointed manager of the 
Southern Electrical Supply Company. Mr. Sharp is a con- 
scientious, pains-taking business man, and since his appointment 
(May 1) has gotten back a good many of the old customers of the 
Southern, besides new ones. 


THE JENNEY ELECTRIC MOTOR COMPANY, of Indianapolis, have 
recently purt nase a large amount of new machinery and heavy 
tools and now have very extensive equipments to handle the 
largest class of electrical generating macbinery. 


THE CENTRAL ELECTRIC COMPANY report a very active business 
in the Interior Conduit and Insulation Company ialties, a 
great many of the large buildings being equipped with this con- 
duit in Chicago and elsewhere. 


PROMINENT among the new apartment buildings in Chicago 
are the Erie, Mecca and the Groveland. All three of these are 
fitted with electric lights, the wire being supplied by George 
Cutter. 


MR. E. ATKINSON, formerly connected with the Edison Labora- 
tory at Orange, N. J., in charge of mechanical work, has accepted 
a position with tho Standard Oil Company as salesman. 


THE SUNBEAM INCANDESCENT LAMP COMPANY are the recipients 
of some highly flattering testimonials regarding their incandes- 
cent lamps. 
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TRADE NOTES AND NOVELTIES 


AND MECHANICAL DEPARTMENT. 


All successful advertising is cumulative in it 
effect and results. i 


THE “NOVELTY” PATENT HEAVY STROKE ELEC. 
TRIC BELL. 


THE NOVELTY ELECTRIC Co., of Philadelphia, have recently 
brought out a new patented heavy stroke bell which has many 


t NOVELTY ” HEAVY STROKE BELL. 


new points of merit and is the invention of their ingenious 
superintendent, Mr. C. J. Miller. The bell has a large gong and 
is intended for fire-alarm and railway work where a loud and 
distinct stroke is desired. The principal feature of this bell is its 
long, movable magnetic circuit. The projecting cores into the 
holes in the armature give it a remarkably long stroke and quick 
action. The armature is in the same relative position to the cores 
at a greater, as it is at a lesser distance, and gives its final hard 
stroke when brought up to the main body of the core. The 
battery power required, size of magnets, and length of wire, re- 
main the same as in bells of older type. The change from the old 
style of bell to the new with projected cores and corresponding 
holes in the armature permits a heavy stroke of 45 degrees on the 
gong. The main body of the core is made heavier than the pro- 
jected ends, so as to present a still larger surface to the armature 
when Pa into immediate proximity to them, which gives a 
powerful blow at theend. The bell is reliable in its action. It does 
away with many defects usually found in electro-mechanical 
gongs, also with the clock movement, doing away with the 
necessity of winding. All parts are made interchangeable and 
are furnished with damp-proof magnets, etc., when wanted for 
outside work. This bell has been adopted by the Pennsylvania 
Railroad Company. They have several of large size now in use 
for railroad signal and other heavy work. 


ROYAL ELECTRIC CO., OF MONTREAL. 


THE ROYAL ELECTRIC COMPANY, of Montreal, Canada, has 
secured the necessary authorization of the Canadian Government 
for its extensive scheme for the utilization of the water-power at 
the Chambly Rapids of the Richelieu River, the outlet of Lake 
Champlain. Operations will be conducted by its sub-company, 
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the Chambly Manufacturing Company, as the Royal Electric 


Company is not permitted by its act of . to engage in 
such enterprises; 25, 000 h. p. will be available at low water, and 
plans are now being elaborated for its conversion into electricity 
and transmission to Montreal, 18 miles distant, to be utilized there 
for light and power. A series of dams is to be built across the 
river, upon which work will be commenced as soon as the water 
is low enough. Arrangements have already been made for line 
and other materials, and operations will be pushed vigorously 80 
as to utilize a portion of the water- power as soon as possible. 

Before deciding upon this project, the Royal Electrio Company 
had separate examinations made of these rapids and those of the 
St. Lawrence River at Lachine, by eminent American and Cana- 
dian engineers. Though the American engineers consulted re- 
ported favorably upon the Lachine Rapids, the company, in 
selecting the water-power of the Chambly Rapids for development, 
were guided by the advice of the best Canadian engineers, who, it 
is to be supposed, understood better the conditions due to the 
peculiarities of the Canadian climate. Their report was that the 
formation of anchor ice and the backing upof the water would 
render the utilization of the Lachine Rapids impossible in winter. 

As an example of the difficulties encountered, it may be men- 
tioned that one channel in the Lachine Rapids at times gets 
blocked up with ice and is frozen in a solid mass down to the 
very bottom of the river. 


THE SMITH STEEL PLATE STEAM FAN. 


THE accompanying illustration shows a combination fan and 
engine built by the Huyett & Smith Manufacturing Company, of 
Detroit. The arrangement, as will be seen, is exceedingly com- 
pact. The engine is bolted directly to the frame of the fan, which 
is made of heavy angle iron and sheet steel with T and angle 
beams, the foundation being one solid cast plate. The fans are 


usually made for exhaust with the inlet on the opposite side from 


the engine, but where required for blowers, an opening a rs 
on each side. They are built with the engine on either side, or 
are furnished alone if desired. The wheels and fan shaft are of 
steel, the former being accurately balanced and tested before 


SMITH STEEL PLATE STEAM FAN. 


leaving the works. The bearings are lined with anti-friction 
metal and provided with self-oiling devices. 

The engines are of neat design and finish, specially constructed 
for this purpose with balanced piston valves, counterbalanced 
reciprocating parts, large bearings, perfect lubricating devices 
including sight feed lubricator, and are claimed to be durable and 
economical in operation. 


THE JOHNSON “LIFE GUARD.” 


THE secular press of some our country towns, and even of our 
larger cities is never happier than when discoursing upon the Jug- 
gernaut and describing the shrieks of the public as the ‘‘ deadly 
electric car,” gathers it in beneath its wheels. The unfortunates 
who perish through the agency of steam or cable traction are 
rarely eulogized to any great extent. As a matter of fact, ifa 
man, or, indeed a woman or child will step in front of a rapidl 
moving car of any kind, an accident is apt to occur, and in suc 
cases some of the guards in general use have proved of very little 
benefit to the victim. It is said by experts that the discomfort of 
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THE JOHNSON “ LIFE GUARD.” 


being tumbled and shoved along over a rough road-bed by a 
wheel-guard is nearly as great as being run over by the wheel, 
and the ordinary form of ‘‘cow-catcher” is a most inhospitable 
arrangement, designed merely to get rid of an incumbent in the 
shortest possible time and without rd to his finer feelings. 

A totally different idea is embodied in the Johnson” life 
guard, invented by Mr. T. L. Johnson, of Cleveland, Ohio, and 
in successful operation upon the Brooklyn Street Railroad Com- 
pany's lines in that city. Its action will be seen at a glance from 
the accompanying illustration. Instead of allowing a pedestrian 
to be thrown aside in the way of other vehicles or beneath the 
body of the car to take his chances with the wheel guard, this 
device merely throws his feet from under him and carries him 
safely until the car can be 1 , thus avoiding any greater 
injury than a bruise or sprain. The forward edge of the guard is 
rounded and padded and has a strong, but yielding surface. It is 
attached to the car by means of brackets under the steps, may be 
readily and quickly applied, and since its usefulness has n 
thoroughly demonstrated is being extensively adopted. We have 
seen statements of a number of interesting cases in which it has 
proved thoroughly successful. 


A COMPLETE ELECTRIC SYSTEM FOR THE DETROIT CITIZENS’ 
STREET RAILWAY CO. 


AFTER carefully investigating the merits of all the leading elec- 
tric railway systems, the Citizens’ Street Railway Company, of 
this city, awarded the Detroit Electrical Works the entire con- 
tract for the equipping of their Jefferson avenue line with elec- 
tricity. The contract includes the entire power station plant, 
overhead lines and motor equipments, as follows: The power 
station steam plant is to consist of three horizontal return tubular 
boilers 66 inches in diameter, 16 feet long, each to have sixty 4-inch 
flues; and three 14-24x14 Westinghouse automatic compound 
engines, with all necessary apparo ua, such as feed-water heater, 
pump, injectors, piping, smokestack, etc. 

The poner station electric plant is to consist of three 100 K. W. 
multipolar railway generators of the Detroit Electrical Works, 
latest type. Also, slate switchboard of the latest and most im- 
proved design, with all instruments and attachments necessary to 
make a complete electric plant. 

The overhead construction will consist of two No.0 B. & S. 
gauge hard-drawn copper trolley wires, with necessary feeders 
and guard wires, supported on Milliken iron poles. The standard 
to be used for that portion of the avenue which is 70 feet wide 
from curb to curb, and their extra heavy type where the avenue 
is 80 feet from curb to curb. 

The motor equipment will consist of twelve 40 h. p. motor 
equipments of the Detroit Electrical Works standard type. 

If the work is not delayed by injunctions or obstructive meas- 
ures of that character, it is expected that the plant will be in 
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o tion in about 75 days. As this will be the first line running 
through the centre of the city of Detroit to be equipped with 
electricity, the plant is to be made a model one in every respect, 
to which end the Detroit Electrical Works are making provision 
for building it on the most improved lines, and including all of 
the latest appliances. 

As this contract is only one of a number that have lately been 
awarded the Detroit Electrical Works in face of sharp competi- 
tion by manufacturers of other electric railway apparatus, it 
shows plainly that this company is fully substantiating their 
claims, that their equipments, using one motor geared to both 
axles, have great advantages. The extensions to the factory of 
the Detroit Works are now nearing completion, and they expect 
soon to have it equipped and in operation, when they will 
undoubtedly be in better position to push the business as ite 
growth requires. 


THE LUNKENHEIMER BRASS MANUFACTURING COMPANY. 


A VERY ornamental catalogue for 1892 has just been issued by 
the Lunkenheimer Brass Manufacturing Company, of Cincinnati, 
Ohio, giving detailed descriptions of the various brass and iron 
goods and specialties for steam, water, gas, oil, etc., made at 
their works. The book contains 98 pages, is handsomely printed 
and bound, and profusel illustrated with excellent wood cuts. 
The aim of the compiler been to make the work plain, practi- 
cal and compact, in addition to which he has succeeded in making 
it highly attractive. 


THE BUCARAMANGA PLANT. 


IN our issue of May 11 we inadvertently stated in the de- 
scription of the electric light plant at Bucaramanga, U. 8. of 
Colombia, that the plant had been installed by Mr. Julio Jones, 
for the Thomson-Houston International Electric Company. The 
fact is that Mr. Jones not only installed the plant on his own 
account, but is owner of the entire property. The enterprise is 
the more creditable and noteworthy. 


THE ELECTRO-DYNAMIC CO.’S FANS. 


THE fan and motor combination introduced by the Electro- 
Dynamic Co., of 224 Chestnut street, Philadelphia, is simple, 
durable and effective. The motor embodies all the latest improve- 
ments that have been made in the designs of the company’s larger 
machines; is fitted with self-oiling bearings, has a tem copper 
commutator, runs with no appreciable noise and requires but little 
attention and care. The fan is twelve inches in diameter and has 
four blades, It is finished in nickel or polished brass, as desired ; 
and, operated by the motor, has a capacity of moving about 1,000 
cubic feet of air per minute, which gives it ample capacity to 


THe ELRCTRO- DYNAMIC Co’s FAR OUTFIT. 


ventilate an apartment of ordinary size. The record for this fan 
is 5,000 hours, running without inj to bearings and with no 
expense beyond one renewal of the brushes, and turning off the 
commutator on one occasion. A 

The Electro-Dynamic Company manufacture a fan having two 
blades, with a capacity to move about 600 cubic feet of air per 
minute, which has received particular commendation as a desk 
fan for use in offices during the heated summer months, and also 
small motors for running sewing machines, watch makers’ lathes 
and similar small apparatus. 
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THE DETROIT ELECTRICAL WORKS. 


A recent issue of the Detroit Evening News contains an inter- 
esting article on the above institution, which was started in 1879 
and now has a capital stock of $2,000,000 of which $1,000,000 has 
been issued. The old factory of three stories, 150 by 120 feet, is 
being supplemented by another also three stories, 100 by 120 feet. 
The steam plant aggregates 500 h. p., 220 hands are employed and 
the output last year reached $750,000. The electric railway system 
is now in use on 29 railroads, and contracts have lately been closed 
for other roads at Newark, N. J.; Brooklyn, N. Y.; Cleveland, O.; 
Springfield, III.; Chicago; Kansas City; Dubuque, Ia.; Omaha and 
Galveston. The works are also building a large quantity of elec- 
tric power apparatus, motors and general electrical apparatus. The 
officers are Hugh McMillan, president; W. A. Jackson, vice- 
president ; W. H. Wells, secretary, and Louis Warfield, general 
manager and treasurer. 


WATERHOUSE BROS’. ARC LAMP, FOR ARC OR 
INCANDESCENT CIRCUITS. 


WATERHOUSE BROS., of Hartford, Conn., are now manufac- 
turing what might practically be called a universal arc lamp. 
The lump is manufactured, and can be sold, in two separate parts 
the frame and works as shown in Figs. 1,2 and 3. The Same 
frame and carbon rod is used for any kind of current, while the 
works, as shown in Fig. 4, for incandescent, differ slightly from 
those for arc circuits, but all fit the same frame. All parts are 
made entirely by machinery, without the aid of hand tools, there- 
by insuring exact duplicates and interchangeability. By uniting 
all the working parts of these lamps in a cage constructed of a 
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Fics. 1, 2 AND 3.—WaATERHOUSE ARO LAMP. 


single casting, shown by Fig. 4, an exact adjustment of the parts 
is secured; and they are rigidly held in their places. This enables 
the manufacturers to produce lamps so that their action will be 
exactly alike, strong and perfect, and gives the operator a lamp 
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that can be quickly and inexpensively repaired or changed from 

one circuit or candle power to another without removing the 

1 8 from its hanging position and without the aid of skilled 
r. 


Fic. 4.—WaATERHOUSE ARC LAMP. 


There is but one insulating washer in or about the lamp, the 
top of the frame being filled with an insulating cement in which go 
the terminals and anchor plate to which the works, as shown in 
Fig. 8, are fastened by two bolts, while the lower carbon holder is 
held in panton o cement also. The lamp is weatherproof and 
requires no hood when exposed to the elements. The globe 
holder is of cup-shape and dust-tight for inside use, so no sparks 
can fall from the lamp, and it is properly drained for outside use. 
It is made to swing down from the lamp so that it and the globe 
can be easily tipped and cleaned without unfastening the screws. 

The advantages of the clutch form of lamp have been retained, 
and by a peculiar device on the top of the carbon rod, the drop or 
overfeeding, is avoided. This feature is particularly noticeable 
when the lamps are burning on incandescent circuits; the feed 
being so fine and positive, that the see-saw effect, so often ob- 
jected to, is entirely overcome, giving a steady and even light 
from both lamps in series. 


NEW YORK NOTES. 


Mr. W. F. D. CRANE, who has been widely and favorably 
known as manager of the railway department of the Engineering 
10 Co., has recently become connected with the H. W. 
Johns Manufacturing Co., 87 Maiden Lane, New York, and will 
hereafter have charge of the electrical department of that 
company. Announcement has been made of the consolidation of 
the moulded mica insulating business of the Gould & Watson 
Co., of Boston, with the Johns-Pratt Co., of Hartford. Mica trolley 
line insulating materials have entered into the construction of 
numerous electric railways since the beginning of electric railway 
enterprises, and are so well known as to have become standards of 
use in overhead construction. The Vulcabeston insulating ma- 
terial, manufactured by the Johns-Pratt Co., is also well known 
to makers and users of electrical machinery. Mr. Crane will give 
his special attention to the further development of the already 
large business of the H. W. Johns Manufacturing Co., selling 
agents of these materials. 


J. G. WHITE & Co. report their construction business pros- 
rous, and say they have seven electric railway contracts on 
and mostly with iron pole construction. Among those recently 


closed are 744 miles for the Baltimore Traction Company, 16 


miles for the New Orleans and Carrollton Railroad, and 11 miles 
for the Central Railroad Company of Baltimore. 


Mr. CHARLES F. G. Korson, electrical engineer of Sidney, N. 
S. W., is on a visit to this country, and has been in New York en 
route for San Francisco. He has been spending considerable time 
in Europe, and will represent various firms on his return home. 


MR. LUTHER STIERINGER has just returned from a Southern 
trip of recreation, and now proposes to hie away to the wilds of 
Minnesota, in order to ascertain whether he would rather spend 
his time and fortune in the far North than down South, 
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VouLoa Ducrs.—Consideruble interest in local lighting circles 
was created last week by the statement that the Interior Conduit & 
Insulation Co. had brought suit against the Eureka Electric Co for 
iofringement of its patents in putting conduits into the fine new 
Seabury Building on Maiden Lane. It appears that the Eureka 
Co. have the electrical contract for the building, and have used 
the Vulca duct made by the New York Insulated Wire Co. 
Inquiry into the subject elicited the fact that the New York Insu- 
lated Wire Co. had at once stepped forward and assumed all the 
responsibilities of the case. In an interview on this subject last 
week, Mr. J. W. Godfrey, the manager of the New York Insulated 
Wire Co., said. We no sooner heard of this action on the part of 
the Interior Co., than we took up the gauntlet. In fact, after so 
many threats, they would have looked very ridiculous if they had 
not gone for somebody ; and I don’t think they have improved 
the matter by attacking an entirely disinteres third party who 
only bought what he knew to be the best in the market. I would 
like to say for the information of the public and the guidance of 
our many friends all over the country, that we are going right 
ahead, and that while we have not sought this litigation, we are 
advised by the best legal and patent talent in the country that in 
nowise do we infringe. The idea of running wires through tubes 
is a very old one, and except that, our materia], processes and 
methods are all our own, worked out with great skill and alread 
tested by experience in all kinds of work. We will protect all 
who use our Vulca ducts just as completely as those ducts protect 
their wires for them; and I need hardly say that our company has 
the entire confidence of the electrical trade, won through several 
years of upright dealing. The truth of the matter is that our 
ducts are by long odds the best. If they were not, the others 
would control the field ; but as we have got to the top by merit, 
it is now sought to damage our proepects by this kind of intimi- 
dating litigation. But that dodge won't work in such an intelligent 
community as ours.” 


THE DETROIT ELECTRICAL WORKS have been compelled by the 
active demand in the East for their railway, power and general 
electrical apparatus, to open a New York office. It has been 
located at rooms 11 and 811 Metropolitan Telephone Building, 18 
Cortlandt street. It will be in charge of Mr. T. W. Warfield as 
district manager. The works have also opened an office in Boston 
at room No. 23 Fiske f The many patrons and friends 
of the concern in the East will greatly appreciate the convenience 
of these new offices, and the works will also be put in much closer 
touch with the large market that exists east of Detroit for the ex- 
cellent products of the works, to any demand for which the in- 
creased facilities will now prove equal. 


THE New YORK ELECTRICAL WORKS, 161 Washington street, 
New York, are now eettled in a thoroughly equipped factory for 
the manufacture of general electrical specialties. Some ingenious 
and simply constructed quick-breaking double and single pole 
switches are among the devices made by this company. They are 
also sole makers of the celebrated B. & M. trolley wheels. These 
wheels are made of a metal which is a special bronze,” of a bright 
silvery color, very tough, and which does not tarnish. Wheels 
made of this metal have a record of 10,000 miles with very little 
perceptible wear. The company make a special offer, that upon 
the return of worn-out wheels they will allow 20 cents per lb. for 
the old metal. 


IT WAS NECESSARY—for us to move into more desirable and 
larger quarters ” is the reason given by J. Jones & Son, who are 
now located conveniently on the second fioor at 39 Vesey street. 
This company have of late been doing such an amount of special 
work for large companies located in the downtown district, that 
after due deliberation it was decided for the convenience of both 
manufacturers and patrons to make the above change. The 
intention is to carry a complete stock of supplies, and continue as 
well the making of electric light and railway supplies. 


THE CHILLICOTHE, O., ELECTRIC RaILway & LIGHTING Co. 
has just been organized by Geo. F. Woolston and associates, of 
New York. The ccs sed will erect an arc and incandescent light 
station. They have also bought out the horse railroad company 
and will at once convert to electricity beginning with a 10-car 
equipment. Power will be furnished from the lighting station. 

THE THOMSON-VANDEFPOELEK MINING COMPANY, of Boston, have 
recently sold to the Boston and Montana Mining Company three 
M. P. 180 h. p. generators for use in its electrolytic plant at Great 
Falls, N. H. The plant will be similar to the Lewissohn plant at 


Pawtucket, R. 1., and construction will be proceeded with at once, 


Mr. W. R. Mason, the ubiquitous and very active genera 
manager of the Railway Equipment Co. was in the city last week, 
making agencies and securing them for his own territory. For 
the present business will be carried on at 11 Adams street, Chicago, 

THE Mica ASBETITE COMPANY, 444 Pearl street, this city, are 
in receipt of several handsome orders for their railway specialties 
from different points in the West where electric railways are in 
course of construction. 


THE JOSEPH DIXON CRUCIBLE Co., of Jersey City, have just 
issued a new and useful catalogue, including graphites, plumbago, 
etc., now 80 largely used in the electric arts. 
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NEW ENGLAND NOTES. 


THE EDDY ELECTRIC MANUFACTURING COMPANY, of Windsor, 
Conn., are making rapid progress with their new extension and 
expect to occupy it some time in July. The new wing measures 
154 feet long by 50 feet wide, and will have three stories. A large 
new tubular boiler has been put in, and a 150 h. p. Ball & Wood 
engine will be installed very soon, which will be chiefly used for 
testing purposes. The Eddy Company have been extremely busy 
lately, and have been forced to run 24 hours a day. Their busi- 
ness this year is just about 50 per cent. ahead of what it was in 
1891, and the increased facilities when ready will be very welcome 
to the management. They are at present building four 250 h p. 
generators for furnishing power for the Manufactures and Li 
eral Arts and sundry buildings for the World’s Fair, for which 
they received the contract some months ago. They are also build- 
ing two 100-kilowatt railway generators for the electric railway 
at Atlanta, Ga., and two 100. Kilowatt railway generators for the 
West End road in Rockford, Ill. Altogether, their factory 
resents a busy scene, and their business prospects never looked 
righter than at present. 


THE EASTERN ELECTRIC SUPPLY AND CONSTRUCTION COMPANY 
have for some time, owing to their largely increasing business, 
been looking for more commodious quarters, and have at last 
decided to move to 77 Franklin street, and 80 Arch street, Boston, 
whege they will have much more room to transact their business. 
Their new quarters are well known as having previously been occu- 
pied by the Pope Manufacturing Company, and are most centrally 
situated and extremely convenient. They will occupy the whole 

round floor and basement, will have about 8,000 square feet of 
oor space, and expect to get settled about June Ist. 


THE EASTERN ELECTRIC LIGHT AND STORAGE BATTERY ComM- 
PANY, of Lowell, Mass., have secured the contract for the coin- 
plete electric equipment of the buildings of the new Rotch Spin- 
ning Corporation of New Bedford, Mass., and also a 100-light 
storage battery equipment for the Cambridge House of Correction, 
Cambridge, Mass They are also equipping the new offices, stores 
and waiting-room of the Lowel] and Suburban Street Railway 
Company with storage batteries, which will be charged from the 
trolley wires. 


ALBERT & J. M. ANDERSON, of Boston, have appointed Mr. 
Robert W. Blackwell, 39 Victoria Street, Westminster, London, 
as their agent in England. Mr. Blackwell will keep in his office 
a complete line of samples of the well-known Boston trolley, and 
all kinds of the ‘Etna insulated trolley line material, and will be 
glad to show them to all interested in the development of electric 
railways in England and other European countries. 


Mr. E. W. FY Ler has resigned his position with the Holtzer- 
Cabot Electric Company. of Boston, and has gone into business 
for himself with headquarters in the basement of the Exchange 
Building, Boston. Besides doing a general electric construction 
business, Mr. Fyler has taken the agency for the International 
typewriter, and will be glad to have a call from his friends at his 
new quarters. 


THE ENTERPRISE ELECTRIC COMPANY, 


MR. W. C. McKINLOCK, formerly with the Central Electric 
Company, of Chicago, and later manager of the Southern Electric 
Supply Company, of St. Louis, for which company he built up a 
very large and successful business, has resigned and organized 
the Enterprise Electric Company, which will deal in general elec- 
trical supplies of all kinds for telegraph, telephone, electric light 
and power work with a handsome store and offices at No. 313-315 
Dearborn street, Chicago. Mr. McKinlock has a host of friends in 
the electrical business, and is well known for his push, ability and 
energetic business qualities and the success of the new com- 
pany is a foregone conclusion from the start. 

A number of very valuable specialties have already been se- 
cured and the concern will be the local agents for Kerite wire, 
for which Mr. W. F. Cushing is the general Western agent, and 
will also handle a line of goods manufactured by the Western 
Electric Company, of this city, as well as other valuable special- 
ties. An exceedingly large stock in all branches will be carried 
enabling prompt shipments. 

Mr. F. P. Hill, late of the Southern Electric Company, of St. 
Louis, and Mr. W. F. Richardson, formerly of the Central Elec- 
tric Company, of Chicago, are connected with Mr. McKinlock in 
the new venture, and it is probable that Mr. Hill will be the secre 
tary of the company. The promoters of the new supply house 
are all bright men, familiar with the business in all its branches 
and with a large circle of friends in the electrical field in all parts 
of the country form an exceedingly strong personnel which will 
insure a large amount of business being done from the outset. 


Departmental items of Electric Light, Electric 
Ruilways, Electric Power, Telegraph, Telephone, - 
New Hotels, New Buildings, Apparatus Wanted, 
Miscellaneous, etc., will be found in the advertising 
pages, 
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THE UTILIZATION OF EXHAUST STEAM FOR HEAT- 
ING BY THE SPRINGFIELD, ILL., ELECTRIC 
LIGHT & POWER COMPANY’S PLANT. 


BY 


saaa PRINGFIELD, III., offers to-day a very 

| interesting exemplification of high 
economy in central station operation, 
and I venture on a description of the 
plant I have recently seen there. Any- 
thing which tends to increase the divi- 
dend and bring about more econom- 
cal operation will be eagerly welcomed 
by the central station man, who is usually very much on 
the alert to enlarge the productiveness of his plant. 
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receiving the introduction and adoption it deserves, 
when it is remembered that by this means many à sta- 
tion whose returns are exceedingly slim, or none at all, 
can be rendered profitable. Such a plan, complete in every 
particular and worked out to ıts minutest detail, is the 
5 Holly Combination System” for the utilization of the 
waste steam of central station plants, which is manufactured 
by the American District Steam Company, of Lockport, 
N. Y. This system was described in a recent number of 
Tue ELECTRICAL ENGINEER. 

With keen foresight the officers of the Springfield Elec- 
tric Light & Power Co., of Springfield, Ill., recognizing 
the advantages of realizing on the exhaust product of their 
station, and after a careful investigation of the system, de- 
cided to add it to their plant, and the results have shown 
the wisdom of their course and the stockholders have no 
reason to regret their action, which has proved more suc- 
cessful than their most sanguine anticipations. 

The accompanying illustrations Figs. 1, 2 and 3, show 


Fig. 1—ENGINE AND DyNaMO ROOM, SPRINGFIELD, ILL., ELECTRIC LIGHT AND POWER Co. 
a 


In the early days of central stations only lights were 
operated and these called generally for the running of the 
plant only at night; but with the advent of the electric 
motor for power work came the opportunity of more con- 
tinuous working of the plant and largely increasing the 
earnings as the machinery performed more hours of ser- 
vice, bringing in a larger amount of money upon the invest- 
ment. It is therefore not to be wondered at that a method 
of utilizing the exhaust steam and turning into money that 
which has formerly gone to waste should be attracting the 
attention of those engaged in central station work and 


this plant very clearly. It comprises six 50-light Thomson- 
Houston arc machines, belted direct to Ideal engines of 
125 h. p. each, made by the well-known engine builders, A. 
L. Ide & Son, of Springfield, Ill. In connection with the 
arc lighting machines an exceedingly novel arrangement 
for keeping the armatures cool is employed. A small 2 h. 
p. motor runs a Sturtevant blower located beneath the 
floor, which forces air through a 10-inch main and 4-inch 
supply pipes upon the armature of each machine. This 
method of ventilation has been found to be highly satis- 
factory, and the fact that an armature has never been 
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lost from any cause, speaks highly for the efficiency of 
the treatment. The dynamos connect with a switchboard 
so arranged that any dynamo can be placed on any desired 


Fic. 2.—SPRINGFIELD, ILL., ELECTRIC LIGHT STATION. 


circuit. The incandescent portion of the plant consists of 
one 650-light Thomson-Houston alternating current ma- 
chine and one 1,300-light machine of the same make and 
style. These machines are connected to a handsome 
switchboard equipped with all necessary switches, instru- 
ments, etc., and are also driven by Ideal engines; 150 arc 
lamps of 2,000 c. p. capacity each and 250 incandescent 
lamps of 20 and 50 C. p. are run for street lighting by this 
plant, which also furnishes current for some 75 commer- 
cial arc lampr, and on special occasions for from 25 to 50 
more arc lamps and incandescent lamps equivalent to the 
capacity of the alternating dynamos. In addition a motor 
circuit 1s in operation, current being supplied by a 50 h. p. 
generator to run some 25 motors of capacity varying from 
J to 10 h. p., three of which are running elevators. 

The power plant for furnishing current for the street 


Fia. 3.—SPRINGFIELD, ILL., BOILER Room. 


railway is operated by the station and consists of three 100 
h. p. Thomson- Houston railway generators driven by three 
125 h. p. Ideal engines, belted direct. A very ingenious 


THE ELECTRICAL ENGINEER. 


[June 1, 1893. 


friction drive has recently been installed to enable either 
one or two of these engines to drive the generator, fur- 
nishing current forthe motor circuit. This is shown in Fig. 2. 

In the boiler-room are nine boilers manufactured also by 
A. L. Ide & Son, two of which are of 100 h. p. capacity 
each ; three of 80 b. p. each and the remaining four of 60 
h. p. respectively, ad which furnish steam for the engines. 

The lightning arresters which were formerly placed in the 
top of the tower from which are distributed the circuits, 
have recently been changed and lowered in the tower to a 
level with the ceiling of the dynamo-room. Pipes run so 
that in case of an arc from lightning they can be surrounded 
with live steam, This precaution was taken from experience 
gained from a recent storm when an arc formed by the 
coming in of the lightning upon the arresters almost resulted 
in a disastrous fire. 

The exhausts of the engines are connected to the mains 
of the steam heating plant, Fig. 4, which are 8 inches in 
diameter and which shortly after leaving the station branch 
into smaller mains, 6 inches in diameter. This exhaust 


steam is being furnished for beating to about 16 business 
blocks, and not the least difficulty bas been found in secur- 
ing in the immediate vicinity of the station all the business 
in this line that can possibly be taken care of. 

Ordinary radiators are employed and something over 


FIG. 4—CONNECTION OF EXHAUST WITH STREET STEAM MAINS. 


2,000,000 cubic feet of air space in these buildings is now 
being heated, and this will be increased to over 3,000,000. 
The amount of power of exhaust steam at present in service 
at a pressure of about 5 lbs. is 200 h. p. At first contracts 
for steam heating were taken by the company at a price of 
$2.50 per 1,000 cubic feet of airspace per year, but they are 
now based, and more properly so, upon a charge of 20 cents 
per foot of direct radiation per year, or 25 cents on indirect 
radiation. The use of this system, while yielding a most 
generous profit to the station, is also cheaper for the con- 
sumer, as he can dispense with the services of an engineer 
or janitor to look after his boiler and steam heating appar- 
atus whom he has to employ when operating his own steam 
heating plant ; and from the fact of steam being on day and 
night gt has been demonstrated that 25 per cent. less heat- 
ing surface is required than where the heating is done by 
boilers in the buildings; in many cases this percentage of 
radiating surface has been taken out on account of the 
heat being greater than required. An average estimate for 
the amount of heating surface required is one square foot 
of radiation to 50 cubic feet of air. At the station an auto- 
matic device is provided to prevent the pressure exceeding 
5 lbs. and the 5 lbs. back pressure on the engines is com- 
pensated for by an additional 5 lbs. pressure on the boilers. 
The limitation of area of supply for the highest economy 
in operation in any territory which is well built up is esti- 
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mated as about half a mile, but even buildings at considerably 
greater distances can be supplied with good results. It is 
also perfectly safe to take on at least one-third more customers 
than the total number which the exhaust steam of the station 
is capable of supplying, as, if necessary through the most 
severe weather when the demand is at its greatest, a small 
amount of live steam from the boilers can be conveniently 
supplied, arrangement being made in the system for such a 
contingency. 

The additional amount of fuel required during the time 
of heating does not exceed 5 per vent. The investment 
upon the installation of the steam heating system is very 
reasonable, and wear and tear on the pipe junctions, con- 
nections, etc., is practically nothing, as they will last for 
years and repairs will be very low. The receipts from the 
heating are practically all profit in the case of a plant 
operating both day and night, where a portion of the 
engines are running all the while driving dynamos, furnish- 
ing light and power. 

ot only are the central station men enthusiastic over the 
success of the system which they regard as the best-paying 
investment in the business, the profits being at least double 
that from light or power, but the consumers are equally 
delighted with the excellence and absolute reliability of the 
service, and it is safe to predict that the time is at hand 
when the system will receive the full consideration and use 
that its merits and advantages entitle it to. 

The day is not far distant either when the householder 
will be able to buy his heating from the central station in 
his vicinity as he now does his electric light, water or gas, 
and will no longer struggle in frigid desperation with the 
malignant hot-air furnace, which, just when the cold snap 
comes along, evinces a persistent disposition to force the 
hot air into the cold-air shaft instead of the room, and 
shifts its scene of operation with every change in the wind, 
and he will once more think that life is really worth 
living. 


THE ECONOMY OF CONDENSING ENGINES 
OVER-RATED. 


BY 


Drv E EA 


Ir is safe to say that electricity in its varied develop- 
ments has absorbed more capital in the brief space of a 
few. years, than any other element or enterprise has ever 
before done in the same space of time, since man first broke 
into nature’s storehouse. Itis for this reason that the best 
scientific minds are enlisted in the cause. The best engi- 
neering is demanded. Discussion and experience are set- 
tling doubtful points, and are constantly making new dis- 
coveries in the field of economical application of known 
results. All this wonderful activity is in obedience to the 
demands of capital. Capital commands the best service 
obtainable, whether on sea or on land, whether on the earth 
in the light of day, or in the deepest mines where night 
reigns perpetual. And why is capital thus exacting? It 
knows well that tbrift comes from enterprise, activity, 
invention. Capital undertakes great enterprises for the 
profits believed to be in them. It makes investments from 
which better iuterest is expected than the banks are able 
to pay. For this reason capital has invested in these elec- 
trical enterprises, and if they are not made to pay it will 
know the reason why. While the field is a hopeful one 
and success has been achieved at some points where the 
most favorable conditions exist, yet there is need of “the 
highest grade of engineering supplemented by close busi- 
ness management all along the line. Good engineering 
may construct a plant perfect in all details but loose busi- 
ness management may also conduct the enterprise to a 
failure. 
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In a previous paper I showed that some companies are 
deriving a large profit from their exhaust steam. This is 
carried in underground pipes and sold for heating build- 
ings; an article for which there is a ready sale eight 
months of the year. Exhaust steam being a by-product, 
it follows that the income realized from its sale is nearly a 
clear profit, There does not seem to be any good reason, then, 
why an electric plant should not avail itself of this source of 
income, where the boiler plant is favorably located for the 
work. In cases where condensing engines are used, this is 
given as the reason why the use of exhaust is not called 
for. In the minds of some managers the fact that con- 
densers are in use closes the case ; but does it? 

A plain cylinder will use 10 per cent. only of the heat 
units represented by the fuel consumed. If you add a con- 
denser you can increase the efficiency of your engine 25 
to 33 per cent., that is, you then use 13 per cent. instead 
of 10 per cent. of the heat units. Whereis the balance of 
your heat units? Making due allowance for radiation 
from boilers and engines, it may be said for a fact, that at 
least 80 per cent. of the total heat units flows away in the 
large amount of hot water leaving the condenser. If the 
manager can make no better use of his steam, then three 
per cent, is a saving, provided he has free water without 
pumping. If the company pay water rent or run a pump, 
it is doubtful if there is any economy. If the condenser is 
advisable he can run it during the part of a season when there 
i4 no market for heat; construct a system of street mains to 
connect with the exhaust pipe, and disconnect the con- 
denser during the heating season. Each 100 h. p. of boilers 
will heat 1,000,000 cubic feet of space from the exhaust, 
worth approximately $3,000 to $5,000, when in continuous 
use during the season for heating. Nothing like this 
amount of value can be shown to follow the use of con- 
densers ; besides, as has been shown, the condenser does 
not bring any relief from the hours of idleness each day, 
when the whole plant is “lying idle and unproductive of 
anything but interest account.” 

The case is simply this: Given a certain amount of fuel 
to be burned under a battery of boilers which produces in 
steam a certain number of heat units. The best we can do 
in engine work leaves more than 80 per cent. of these units 
still in the steam after it has passed the engines, and fully 
80 per cent. of the remainder escapes in the water from the 
condenser if one be in use. 

Providing conditions are favorable for turning this 80 
per cent, of heat units into money, is it “close business 
management” if this important source of revenue is 
neglected ? 


SOCIETE INTERNATIONALE DES ELECTRICIENS. 


Tux following gentlemen form the council of this society 
for the current year: President, M. L. Raymond, Director 
of the Ecole Supérieure de Télégraphie ; vice-presidents, 
MM. Bouillhet and Potier; secretaries, MM. Sarcia and de 
la Touanne; members of council, MM. Abdank-Abakano- 
wicz, Baille, Baudot, H. Becquerel, J. Boulanger, Brill, 
Cance, Cornu, Fribourg, Friedel, Gaudry, Hillairet, Krebs, 
Meyer, Mildé, Raffard, Tripier, Vaschy, Violle, and 
Vlasto. 

At a recent meeting of the Société Internationale des 
Electriciens, M. Rechniewski gave the results of some 
investigations by M. Labour and himself, on the relations 
between energy ra eee in, and cooling surface of, dyna- 
mo armatures. M. Rechniewski allows a rise of 50 degrees 
C. above the temperature of the surrounding atmosphere. 
The figures he arrived at in the case of three 2-pole drum 
machines were 7.14, 6.9, and 7.5 sq. cms, per watt dissi- 
pated. With vigorous internal ventilation, only 4.25 sq. cms 
need be allowed. Finally, in certain armatures of multi- 
7 machines with open interiors and vigorous ventilation, 

. Rechniewski concludes that 3.3 sq. cms. per watt dissi- 
pated will suffice. 
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THE RELATIONS BETWEEN ENGINE AND DYNAMO 
IN RAILWAY WORK. 


— — 


Mr. Wx. Cuvsrcu in his article on Points on Railway 
Power Stations ” published in Tur ELECTRICAL ENGINEER 
of April 27, seems to be more familiar with the steam engine 
than with the dynamo. He says: An electric generator 
can stand an overload, or even an excessive overload, pro- 
vided it does not have to stand it long. The question is 
simply one of heat.” This very question of heat is one 
of the worst troubles that engineers have had to contend 
with. Further, it is not simply a question of heat, but of 
E. M. F. as well. The k. M. F. of the best compounded dy- 
namos will fall off rapidly with much of an overload, and 
the frequent lowering of the initial pressure is disastrous 
to the satisfactory running of the cars. Further, he states 
that an engine has no such capacity for excessive overload 
as a generator, but is able to stand an overload of from 20 
per cent. to 25 per cent., assuming that the engine is 
honestly rated. 

Following Mr. Church’s argument I have reached the 
following results which differ rather materially from his. 
Many tests of street railway power stations have shown 
that for moderate size plants, say 25 cars and over, the 
average load is very close to of the maximum load. For 
smaller plants the average load will fall as low as 50 per 
cent. of the maximum and even less. In all cases the dy- 
namos should be of sufficient capacity to carry the max- 
imum load without lowering the k. m. r. For maximum 
efficiency of operation I would suggest that the engine 
should have a rated capacity half way between the aver- 
age load and the maximum load. The engine would then 
operate at an average load of 80 per cent. of its rated 
capacity, and would only have to carry momentary max- 
imum loads 20 per cent. above ita rated capacity, which is 
within Mr. Church’s limit. Assuming a specific case, say 
we start with a dynamo of 100 e. h. p. The average load 
would be 66.6 e. h. p. Adding one-half the difference be- 
tween the average load and maximum load and allowing 
10 per cent. for loss in the dynamo we find that the engine 
should have a rated capacity of 92 h. p. The boiler should 
be slightly in excess of the average load on the engine, to 
allow for loss in pipe, etc. Say, fur the case in question, we 
allow 15 per cent.; the boiler would then have a rated 
raed of 86 h. p. The arrangement would then be as 

ollows: 


Dynamo sercante suis Gas Senden 100 e. h. p. rated 
Boginé. csioretisrereieo rieke ekee ras 92 : 
Bl kensa 86 " s 


Such an arrangement as the above would, I believe, give 
the highest efficiency of operation, were it not for the fact 
that short-circuits and similar accidents will persist in oc- 
curring even with the best of management. To meet such 
emergencies the engine should have a margin of power 
above what the above reasoning would call for, and for 
plants of any considerable size a spare engine and dynamo 
18 almost a necessity to prevent a shut-down. Further, no 
plant that runs as continuously as most street railways do 
should be without a spare boiler. In view of these facts 
it seems advisable to have the dynamos of ample, but not 
excessive capacity, and the engine of a rated capacity equal 
to the power of the dynamo. This I believe is the general 
practice at the present time. Mr. Church’s criticism about 
“ rule of thumb” then does not seem to be so just as he 
would have us believe. 
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I would also take exception to his statement that “ the 
engine and dynamo can be fairly trusted to take care of 
themselves since any ordinary repairing can be quickl 
made between running hours.” If railway companies fol- 
lowed this advice they would get but poor satisfaction. 
Most roads start at between 5 a. m. and 6 a. m., say, 5.30, 
and do not stop until 12 or 1 o’clock at night. The hours 
for repairing would then be from, say, 12.30 to 5.30 a. m. 
—not the most convenient time for doing even the most 
ordinary repairing. 


DR. JACQUES’ EXPERIMENT SHOWING WHAT ELEC- 
TRICITY IS. 


BY 


bto Jy, Ne cu 


In his adress delivered before the American Academy of 
Arts and Sciences at its recent social meeting at the resi- 
dence of Hon. Martin Brimmer in Boston, Dr. Jacques 
brought forward a crucial experiment that would seem to 
go a long way towards showing that the electric fluid is 
identical with the ether that fills all space, The experiment 
at least demonstrates that a current of ether possesses both 
qualitatively and quantitatively the same properties as a 
current of electricity. 

Although the address has been reprinted in many of the 
electrical journals, we may say, briefly, that the experiment 
consists in measuring, with a peculiarly novel and sensitive 
galvanometer, the electrical effect of the current of ether 
produced by the rapid motion of the galvanometer through 
space as it is carried along by the earth in its journey 
around the sun, combined with its well-known movement 
towards Hercules. 

At the close of Dr. Jacques’ address before this learned 
body of scientists, the discussion took but one path, that 
of commendation of the beauty and completeness of the 
experiment. 

n an editorial article, printed in Tue ELECTRICAL Ex- 
GINEER of May 18, 1892, the opinion is expressed that Dr. 
Jacques’ experiment does not prove that the electric current 
is a bodily forward movement of the ether, but does show, 
what had previously been shown by Prof. Rowland, that a 
moving electrified body is equivalent to an electric current. 

It is to be regretted that the writer of this editorial had 
not the good fortune to be present and listen to the remarks 
following Dr. Jacques’ address, where the relations between 
Dr. Jacques’ experiment and Prof. Rowland’s experiment 
were fully discussed. It did not occur to this body, com- 
prised of our leading mathematical electricians, that Dr. 
Jacques was merely proving, in another way, what Prof. 
Rowland had already proved, but, on the contrary, it was 
the universally expressed opinion that Dr. Jacques had 
taken a marked step in advance of our present electrical 
knowledge. 

Nor did it occur to the late Prof. Clerk Maxwell that the 
movement of a pair of oppositely electrified plates relative 
to the ether would prove the same thing that would be 
proved by rotating an electrically charged body about a 
magnetic needle ; for that great mathematical electrician 
anticipates both the experiment of Dr. Jacques and that of 
Prof. Rowland (Electricity and Magnetism, 88 771 and 
772), though there is this marked difference that, while he 
describes the experiment that Prof. Rowland afterwards 
made, almost in detail, he says of Dr. Jacques’ experiment: 
“Since this velocity is about 288, 000 kilometres per second, 
it is impossible to make the experiment above described.” 
It remained for Dr. Jacques to conceive of utilizing and 
to utilize the enormous velocity of the earth in its journey 
through space to move his charged plates relative to the 
ether. 
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ELECTRICITY ON A SOUTHERN FARM. 


A.F c- A l. 


Tue recent application of the electric motor to ginning 
and pressing cotton, cutting up feed-stuff, threshing grain, 
and other farming operations where mechanical power is 
called into play, is another of the many instances where 
power transmitted by electricity, furnished from a central 
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Kia. 1.—MOTOR FoR DRIVING FARMING IMPLEMENTS, 


station, has proven more convenient, more economical and 
safer than power furnished by a steam engine, 

The location of the first plant of this kind is on the farm 
of the Experiment Station of the State Agricultural and 
Mechanical College of Alabama, at Auburn, Ala, The 


atation is situated about three-quarters of a mile from the 


college, and is in every respect a typical Southern farm. 
One of the necessities on a large farm like this is some 


Fig. 2.—COTTON GIN DRIVEN BY ELEOTRIC MOTOR. 


source of mechanical power for performing the various 
operations such as ginning and pressing cotton, cutting up 
feed-stuff, threshing grain, etc. This power has heretofore 
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been supplied by a 15 h. p. engine and boiler, but it was 


decided some weeks ago to supplant this by the electric 
motor, which is furnished with current from a generator in 


_Fia. 8.—THRESHER DRIVEN BY ELECTRIC MOTOR. 


the dynamo-room of the college. This generator is a 12- 
kilowatt compound-wound Edison, 125 volts, and is run b 

a 35 h. p. Westinghouse Junior engine, furnished with 
steam from the steam plant which supplies the mechanical 
and electrical laboratories. There is also a Brush arc 
dynamo which lights the campus. The motor is a Thom- 
son-Houston shunt-wound 110 volt 10 h. p. and comprises 
the device for variation of speed. Owing to circumstances, 
the dynamo that furnishes the college buildings with lights 
had to be used as a generator, and the low voltage necessi- 


Fic. 4.—LINE AND MOTOR PLANT, AGRICULTURAL STATION, 
AUBURN, ALA. 


tated a greater loss than would otherwise have occurred. 
This defect it is proposed to remedy this summer by the 
installation of a 500-volt system. The yenerator and motor 
plants were installed, the poles put up and the wires strung 
by the students in electrical engineering. A No. 0000 
B. & S. wire is used for the outgoing; a No. 6, grounded at 
each end and at intervals, completes the return. 

The motor, Fig. 1, is belted to a countershaft and from 
this a belt runs to the feed cutter, gin, screw press, cotton 
seed crusher and thresher. The feed cutter is used for 
grinding up oats, ears of corn, shelled corn, peas and all 

inds of grain. 

In the same room is located the cotton seed crusher. The 
cotton gin, Fig. 2, and thresher, Fig. 3, are run also from 
the same countershaft, The silo cutter is used for pre- 
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aring silo. There is also a corn sheller and separator. 
Fig. 4 shows a view of the line, the college appearing in 


the distance. 

The steam plant is in operation the greater part of the 
day, so there is no T in starting the motor at any time. 

The advantages of this plant over the superseded one 
are its safety from danger to life and property, its safety 
from damage by fire, its convenience, its economy, its 
neatness and the advantages necessarily accompanying the 
centralization of small units into one large plant. 

The plant is running successfully and has proven its 
claims. 


THE MAGNETIC EXPLORING COIL. 


BY 


TELEPHONE lines near wires carrying alternating currente, 
yield by induction a tone in the receiver whose pitch is 
dependent on the number of alternations. This, although 
a great annoyance to users of the telephone, bas something 
in its favor—one accustomed to the alternating dynamo 
may detect a lack of magnetic or electrical balance in the 
field or armature if, in addition to the fundamental tone, a 
throbbing, or what may be called “beats,” can be heard. 
These are well-known facts; but that a direct current, 
especially tbat used for arc lighting may produce analo- 
gous phenomena, is perhaps not so generally recognized. 
When a dynamo is running we may observe a few details 
regarding its performance, but after taking note of the 
current and the potential we must take its magnetic con- 
dition largely on faith, and be satisfied with a few infer- 
ences. The watt indicator enables us to follow the oper- 
ation of the steam engine through the varying conditions 
resulting from changes of load and pressure, but we have 
no definite indicator to inform us of the molecular changes 
going on in the iron of the dynamo and the minute and 
rapid fluctuations of current which we know, theoretically, 
must be present. Then, too, we seem to be still in doubt 
as to the cause of the humming sound which is so marked 
in some dynamos. 

The writer has recently made a series of tests with a 
simple piece of apparatus which yielded results that were 
not only interesting, but seemed to have an important 
bearing on the facts just noted. The apparatus employed 
was an induction coil with the usual bundle of iron wires 
for the core, and the coil connected to a Bell telephone 
receiver. In subsequent tests the induction coil of a trans- 
mitter was employed and answered the purpose admirably. 
When the coil was brought near the pole of a dynamo, 
which, owing to an insufficient amount of iron in its frame, 
had always shown a large amount of magnetic leakage, 
a loud musical note was heard, which corresponded in pitch 
to the annoying humming sound usually emitted by the 
machine. ‘This entirely agreed with the usual behavior of 
the machine. When the commutator bars became worn 
and slightly rounded, this hamming was most pronounced. 
A part of the noise was then doubtless due tothe vibration 
of the brushes themselves, but from the fact that the tone 
heard in the receiver has been more marked at such times, 
one is almost forced to the conclusion that the humming 
is in the iron of the machine, since in this case the vari- 
ations ın current strength would be very marked on the 
passage of the rounded segments under the brushes. 

When the coil was held at the air gap in the field the 
note was painfully loud, and the intensity of the sound 
increased perceptibly when it was brought near some bolt 
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heads on the poles, or the edges of the pole-pieces themselves, 
the best effect being obtained in each case, as a matter of 
course, when the axis of the coil lay in the lines of force. When 
the series coil of this compound-wound dynamo was tested 
the same tone was distinctly heard. By theoretical consid- 
erations it is known that the current yielded by a commutated 
dynamo is not continuous, but intermittent, yet few elec- 
tricians have ever noted an actual demonstration of this 
fact. It may be shown by a series of mirrors, as in the 
case of alternating currents, but here we have an audible 
effect clearly caused by these pulsations. 

The fact that the same tone is produced by the pole-pieces, 
and in fact by any portion of the frame in the magnetic 
circuit, shows that there is a constant magnetic flux in the 
field corresponding to the variations in thecurrent. We 
would be led to infer this, too, from the usual action of the 
telephone ; but from these facts we reach the conclusion 
that the strength of field in any dynamo is simply a mean 
value of these rapidly recurring fluxes. 

A Thomson-Houston continuous current dynamo of the 
“motor type” was also tested and very little external 
leakage could be detected. A local short-circuiting of lines 
of force was, however, noted in the lower portions of both 
shunt coils. As in this type of dynamos, there is consider- 
able latitude to the adjustment of the brushes between non- 
sparking points; the person in charge of this particular 
dynamo has experienced some difficulty in adjusting the 
brushes accurately to the exact point of maximum efficiency. 
The coil was held near the series winding, and the correct 
position of the brushes was readily lucated with consider- 
able accuracy by the intensity of the note in the receiver. 
The arc dynamo of the same company yields some very 
interesting results, ‘The nuts on the ends of the yoke bars 
produce a louder tone than any other portion of the frame, 
excepting the sharp edges at its ends. There appears also, 
to be a well-defined line of leakaga extending from the 
lower portion of the negative end of the frame to the upper 
part of the positive end. If the coil is moved around the 
commutator the position for maximum efficiency for the 
brushes is clearly indicated. It is also shown that there is 
a deformation of the external field surrounding the winding, 
corresponding to the forward ee of the magnetic axis 
by the rotation of the armature. Each dynamo can be 
shown to possess an individual tone or pitch. In the 
50-light arc machine this is a deep bass, while in the smaller 
dynamos it is much higher, owing to greater armature 
speed. 

Belde being able to indicate proper working conditions, 
the coil may be used to point out other defects than those 
noted above. A lack of magnetic or mechanical balance 
in the armature core, or electrical balance in the coils, or a 
bad contact on some segment, would each produce its 
appropriate tone, readily to be distinguished from the 
fundamental tone of the dynamo itself. This same device 
could be used to determine the condition of arc lamps on 
any circuit. If they were in good working order their 
adjustment would occasion but slight variation in the inten- 
sity of the current tone. 


— 


PREVENTION OF SPARKING IN DYNAMOS. 


AN ingenious arrangement for preventing sparking be- 
tween brushes and commutators has recently been devised 
by M. Deprez. The commutator is made in two parts so 
placed that the conducting bars and insulating spaces, 
which are of equal width, alternate with one another in the 
two halves. The current is collected by two brushes on 
each side joined by a resistance from the centre of which 
the main circuit is taken. A battery of accumulators 
added to this circuit has just sufficient k. M. F. to op 
that of the coil undergoing short-circuit, and thas the in- 
ventor is said to have ran high pressure machines with 
absolutely no sparking. 
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THE TEST BOARD OF THE BOSTON INSPECTION 
OF WIRES DEPARTMENT. 


Soon after the department for the inspection of wires 
was put on an active footing in May, 1891, Inspector of 
Wires B. S. Flanders, early seeing the necessity of some 
reliable means for testing such apparatus as might come 
before the department, such as the carrying capacity of 
wires, switches, cut-outs, etc., the testing of insulation, 
automatic cut-outs and other safety devices, designed and 
had built by Messrs. J.C. Cushing & Co., electro-machinists 
of Boston, the test board shown in the accompanying 
illustration, which through the courtesy of Inspector Flan- 
ders, the representative of THE ELECTRICAL ENGINEER 
was able to see in actual operation. 

The case stands 11 feet high and is 7 feet 6 inches wide, 
and is made of highly finished quartered oak. The lower 
portion is divided into three cupboards for the tanks used 
in testing the insulation of wires, etc. Just above the 
doors to these cupboards are two drawers, vne on each side 
of the case, with a blind drawer between them. The roll 
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— 
TEST BOARD OF THE BOSTON INSPECTION OF WIRES DEPARTMENT. 


to this case is said by the manufacturers to be the largest 
ever made, it being 11 feet long and 6 feet 6 inches wide. 
In the illustration the roll is thrown up, showing the board 
ready for use. 

On the table to the board are a Weston voltmeter and 
amperemeter, which can at any time when needed be 
easily thrown into circuit. The background upon which 
the bus-rode, switches, etc., are mounted, is a solid piece 
of slate without a flaw, 6 feet 6 inches wide and 4 feet 10 
inches high ; above this is a resistance bank of 72 lamps 
on a polished surface of quartered oak. 

The board is wired up to be used for either the 3-wire or 
2-wire system. With the large double-throw knife switch 
thrown down, as shown in the illustration, the current 
enters the safety catches immediately below the switch, 
from the Edison 3-wire system, and distributes over the 
board. With the switch thrown up, the board is fed by 
the alternating current of the Boston Electric Light Co. 
which enters through a set of safety catches on the back 
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of the board and then distributes over the board, using 
the two outsides as the positive pole and the neutral as the 
negative pole. 

The two double-throw switches seen to the right and left 
of the main switch control respectively the two sides of 
the board. Immediately below these switches and form- 
ing part of the bus-rods are metallic blocks, separated by 
air spaces, and with screw caps at each end for connecting 
anything in circuit which it may be necessary to test, and 
which is thrown into circuit by removing the plug between 
the blocks. When these switches are both down, as shown 
in the illustration, the current for the board is evenly 
divided, part going over the bus-rod running from the 
right of the switch and part over the left bus-rod. With 
the left switch up and the right switch down the whole 
current is fed through the left or top bus-rod ; with both 
switches reversed, that is, with the left switch down, and 
the right switch up, the whole current passes through the 
right bus-rod. 

The row of twelve switches to be seen just below the 
bus-rod control the 12 circuits into which the lamps on the 
board are divided and so that the lights can be thrown into 
circuit in such manner that the current on the board can be 
increased gradually until the maximum current or capacity 
of the board is reached. The wiring in the rear of the 
board is done with a rubber-covered wire enclosed in 
conduit tubing. It was wired under the immediate super- 
vision of the inspection of wires department, and is 
naturally done in the most approved manner. ‘There are 
connections on the rear of the board by which an auxiliary 
resistance may be thrown into service, thereby increasing 
the ampere capacity of the board beyond what the depart- 
ment is ever apt to need. The appearance of the board is 
very ornamental, and on each side of the front of the case 
is an ornamental bracket light which adds materially to 
the appearance of the case when closed. 


BREAKING STRAIN OF VARIOUS JOINTS IN HARD- 
DRAWN COPPER TELEGRAPH WIRES. 


BY 


Wits a view of ascertaining the relative value of joints 
of different kinds that are used in the United States with 
hard-drawn copper wires, Mr. M. M. Davis made the sub- 
joined tests at the factory of John A. Roebling’s Sons 
Co., at Trenton, N. J. The samples used in the tests 
were No. 10 B. and S. gauge, 166 lbs. per mile, with a 
breaking strength of 520 Ibs. The following results were 
obtained, the description of the joint being given at the 
head of each table: 


Ordinary Twist Joint, 7 turns each side of centre. Soldered. 
No. of sample. Broke at lbs. No. of sample. Broke at lbs. 
1.. se @e tee (EE E E EEEE] 485 6 62 2 „ „„ „4 6 0 0 „% % „ %6„%ũ . „% %≅%k „ 870 
„ eeltawexe cures Seu 490 C0000 460 

000 taeateosiced 450 n EA . nuns eats 

CCC 430 FCC hth ata es 450 
Dobes ae eoncstuitaw oases 440 1/;ö% «³]5Üüů 8 380 
McIntyre Sleeve, 444 inches, 3 full twists. Not soldered. 

No. of sample, Pulls out at lbs. No. of Sample. Pulls out at lbs. 
WS and oaces eet was 240 1JͤÜ˙ 8 310 
ͤ dese E E ¿ Jö; S 450 
15.. 380 7 eeieweaweees 370 
T OE “ “n saad 320 ö; 8 300 
JJ ˙Üð⁰ũ sas 370 
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Ordinary Twist Joint, 7 turns each side. Not soldered. 


No. of sample. Lbs. No. of sample. Lbs. 
2...1; turns in centre. 28...2 turns Ín centre. 
ed oui. . 250 Pulled out.... 190 
23...} turn in centre. 29...2 turns in centre. 
Pulled out.... 330 Broke......... 200 
21... turn in centre. 30...1 turn in centre. 
Broke ........ 340 Pulled out ... 260 
25. . 1 turn ia centre 31. . . 11 turns in centre. 
Broke ........ 320 Broke. ....... 2 
26...2 turns in centre. 82...1 turn in centre. 


Pulled out ... 225 
. 2 turns in centre. 


Pulled out.... 250 


s 


Western Joint, 3-wire twist, made by twistiny a short piece of the 
same wire in the ordinary twist joint; 7 turns each side of 
centre. Not soldered. 


No. of sample. Lbs. No. of sample. Lbs. 
33...1 turn iu centre. 39...1 turn in centre, 
Pulled out.... 340 Broke......... 430 


. . turn in centre. 
Pulled out ... 320 Pulled out.... 340 


8 
5 
5 
£ 
9 
8 


. IJ turns in centre. 41...23 turn in centre. 
Pulled out.... 320 Pulled out.... 310 
. . . I turn in centre. i 42...14} turns in centre. 
out.... 370 


. turns in centre. 
Pulled aut. 370 Pulled out ... 350 


. . turn in centre. 
Pulled out ... 369 


8 A S ws 


Pulled out.. 400 Pulled 
43...1 turn in centre. 


Twist Joints, 7 turns each side of centre. Dipped in solder. 
Acid flux. 
No. of sample. Lbs. Lbs. 
1 . Prulled out. 300 -Pulled out. a 


| No. of sample: 
55 340 4... . . Broke. 


Same, resin fluæ. 


No, of sample bs No. of sample. Lbs 
S Broke... 280 10 oes Broke...... 445 
ee RE Pulled out. 380 1 n 290 
N ke. 31 C1770 ee “ . 330 

ae | | 3 eee eae s 300 
9 W 400 1 e 350 


No. of sample. No. of sample. 

„ Broke. 855 „5 a EEN Broke. 495 

8 ` 820 F e 

3. (KE E E ee ie 510 8 Oe ee ee 15 520 

ee oe eee * 510 00 „ 505 

88 * 510 170 were sees * 5800 
Twist Joint. Solder poured on. Resin flux. 

No. of sample No. of sample. Lbs. 
110 Broke..... 490 Occ comes Skewers Broke. 460 
E Pulled out. 390 * * 4140 
8 Broke..... 4 FF “ 420 
* r 9.. me 500 
5 S C aeos 400 ö; a eaeae ss 360 

Twist Joints, 7 turns each side of centre. Solder poured on. 
Tallow flux. 

No. of sample. Los. | No. of sample. 

o exes Broke. 475 404. Broke. 465 


S ee anes 800 | Ib * 475 


Britannia Joint, 2 inches. Solder poured on. 


No. of sample. Lbs. 
42. Tallow flux...Broke. 490 
43. Resin flux keg x pi 


No. of sample. Lbs. 
48. Resin flux....Broke. 500 
9 “ = 490 


49. . 
50. Soldering iron and 


45. 490 acid flux . Broke. 495 
46. K .... 8 485 51. Soldering iron and 
47. * . 4185 acid flux...Broke. 490 
Twist Joints, 7 turns each stde. Solder poured on. Resin flux. 
No. of sample L No. of sample. 
VVV Broke. 465 BS: cin seekaw. dues Broke. 470 
JN aes se 495 F 90 
„ caciaated i 470 8 ne 465 
SUMMARY. 
A A 
breaking arali: Erai, 
Lbs. of break'g. 
10 samples. Twist joint. Solder poured.... 431 83 
9 McIntyre joint. Not soldered... 343 66 
11 ne Twist joints. Not soldered.... 279 53 
11 “ Three-wire joints. Not soldered. 356 68 
4 n Twist joints, “dipped.” Acid 
MWK PERTE E E a 351 69 
10 m Twist joints, dipped. Resin 
P7700 PE eae hi 339 66 
10 = Twist joints, soldered with iron. 
Wal... 490 94 
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10 samples Twist joints, solder poured. 


Resin u 443 85 
5 5 Twist joints, solder poured. 

Tallow flhckn 477 91 
10 2 Britannia joint, 2 inches solder 

e,, o Weare eine ons 488 94 


Copper wire is taken at 520 lbs. breaking strain for comparison 
in“ Average per cent.” column. 


RELATIVE PROPORTIONS IN RAILWAY POWER 
PLANTS. 


BY 


. 


THE very interesting paper by Mr. W. Lee Church in 
Tue ELECTRICAL ENGINEER of April 27, on the relative 
boiler, engine and generator capacities for railway work 
brings up a matter of great immediate interest, and one 
which has not been discussed heretofore. 

The most difficult question of the three to settle is the 
capacity of the engine. This will be largely determined 
by the type adopted, and any general rule will only hold 
good for one particular class. r. Church, of course, ap- 
preciates this point, and in his last paragraph says that his 
remarks apply only to the particular type of engine under 
discussion. The fact that this engine is a successful, non- 
condensing compound, proves it to be of a special and un- 
usual type, and conclusions drawn from its performances 
would not be applicable to other engines. 

The number of horse power to be installed in a railway 
power house is, I take it, a factor of nearly as much im- 
portance as the type of engine. In a small station, where 
variations in the load occur with the startling rapidity 
given in Mr. Church’s diagram, two desirable features of 
every steam engine are elevated to the most pre-eminent 
importance, It must be able to open up its admission 
valves, follow through a considerable portion of its stroke, 
and thus “walk away” with the heavy loads imposed 
upon it; and it must have sufficient mechanical strength 
to stand these overloads. Since makers have built railway 
engines strong enough (which was not done at first) the 
fact that they have been able to meet the first condition 
has been the keynote to railway success. The two reasons 
for this are that the engine in a small station, which occa- 
sionally runs at a great overload, will have its mean point 
of cut-off somewhere near the point demanded by economy; 
and we are required to buy less horse power of engines, 
These appear in one form or other to the directors about 
to re-equip a whole road. The fact that no non-condensing 
compound will carry anything like the proportion of over- 
load of a single cylinder engine obliges us to install a much 
larger engine of the first type than of the second. This is 
why Mr. Church puts the line showing the rated capacity 
of engine so high. This engine would have its mean load 
too small, and the cylinder condensation would be great, 
due to the large surface of the cylinder; therefore its 
economy would not be aigh; also it would be more ex- 
pensive than a single cylinder not only on account of the 
greater horse power, but each horse power costs more for a 
compound than for a simple engine. All thisis aside from 
the question whether any non-condensing compound can 
be built to have no drag in the low pressure cylinder at all 
loads. The only engine for which claims are made on this 
point is, I believe, the one made by Mr. Church. There is 
a case in point in a small station in Brooklyn, N. Y., where one 
high pressure tandem engine usually sufficed to carry the 
load. At instants of light load, the drag in the low pressure 
cylinder was so great that it was disconnected, and the 
envine run as a single cylinder. 
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When we come to large stations of, say, 800 and over 
amperes output, selection of the engine capacity is much 
simpler. I recently watched the ammeter of a station of 
this size for about three-quarters of an hour in the busiest 
part of the day. The highest reading was 900, and the 
lowest 400, but this last reading occurred but once, and 
that only for a short time. There was nota rapid fluctua- 
tion of load at any time. Any good single cylinder engine 
or multiple expansion condensing engine is likely to give 
satisfaction when working on the steady loads of large 
stations. Let the horse power required for mean load be 
the rating of the engines, rated on the rule of the Institu- 
tion of Mechanical Engineers, This rule gives an engine 
n h. p. when it is capable of carrying a load of n ＋ IN 


h. p. 

Mr. Church must know of some remarkably fine boiler 
when he advises making the boiler capacity equal to the 
mean load. The man who would put in any boiler with 
which I am familiar on this basis would have unending 
trouble from the hour of starting to the time of getting 
more boilers. There is a typical case of this, not far from 
New York, where the mean load in the afternoons is almost 
exactly 700 h. p. The boiler capacity is just 700 h. p. 
The result is that every boiler is in use, and being fired in 
Mississippi River racing style. The horror with which 
the firemen regard a slight drop in pressure is only equaled 
by the gravity of the situation. Should the pressure drop, 
more pounds of steam are required to do the same work ; 
and this the boilers cannot supply unless they have ample 
reserve capacity. In the case mentioned, two new boilers 
are on their way to the station. 

Probably most electrical engineers will a with me 
in the statement that a generator should not be compelled 
to stand 75 per cent. of overload, as would be the case if we 
were to follow Mr. Church’s advice. Had observations been 
taken a longer time, it is certain that we would soon 
find a current much greater than the maximum in the 
figure. The maximum would without doubt give an over- 
load of 100 per cent. But let us stick to 75 per cent. ; 
also let us assume that we would not have an eye to a 
future increase of business in designing our plant. This 
75 A ae cent. overload would risk throwing off the belt, 
bad sparking, and blowing the fuse or magnetic cut-out. 
It would also decrease the efficiency and nothing would be 
gained except the difference in cost between this generator 
and one of proper size. The objections urged against pro- 
digality in engine capacity do not hold for the dynamo, 
The dynamo has a good efficiency from loads considerably 
above its capacity down to 10 per cent. of full load. Also, 
as an increase in horse power does not nearly bring a 
corresponding increase in cost, we are justified in buying 
dynamos of ample capacity. As a case in point, I re- 
member seeing the cut-out act three times in as many 
minutes on a road of medium size. This is a great 
nuisance, and is bad practice. 

To sum up with reference only to the small road under 
discussion : Rate the capacity of the generator at 128 
amperes (the present capacity of the engine). Rate the 
capacity of the boiler at 96 amperes (a trifle below the 
present generator capacity). And rate the capacity of the 
single cylinder engine at the mean load of 64 amperes (the 
present boiler capacity). The engine to be rated at the 
horse power given at one-fifth cut-off. Add a certain 

reentage to these quantities, depending on local con- 

itions for increase of business. The result, I believe, 
would be satisfactory to every one from the president down 
to the fireman. 


MR. EDISON HONORED. 


Tue London Society of Arts prize, consisting of a medal, 
the prize having been founded in memory of the Prince 
Consort, has been awarded to Thomas A. Edison. The 
medal has previously been awarded to Faraday, de 
Lesseps, and most of the other great scientists. 
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AN ELECTRIC FOUNTAIN AT WASHINGTON, D. C. 


A MOST attractive novelty in the shape of an electric 
fountain is now being constructed at Bethesda Park, a 
suburban pleasure resort near Washington, D. C. 

The basin is constructed of broken stone and cement, 
enclosed by a wall two feet high, the entire structure 
being lined inside and out with Portland cement. In the 
centre of this basin is a vault 6 feet square and 6 feet high 
with an entrance in the side. The vault is covered with 
a rustic pile of rocks, and gives the appearance of a rocky 
mound, in the centre of which three streams of water rise 
at equi-distant points from each other around a skylight in 
the roof of the vault. Overflow, feed and return water 
pipes are supplied as may be seen in the accompanying 
sketch. 

In the centre of the vault is located an electric projector 
of 5,000 candles ; by means of a reflector, double-convex 
lenses and mirror, all of this enormous volume of light is 
concentrated and thrown up through the skylight of the 
vault in a perpendicular column, 24 inches in diameter. 
Between the mirror and the sky-light, pivoted on one side 
of the same is a wheel carrying colored lenses, viz., red, 
green, blue, yellow and white, which rotates slowly by an 
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individual 4 h. p. motor, giving the column of light a 
complete change of color every thirteen seconds. 

The three lupis of water rising as they do at equi- 
distant points around the centre, are inclined at such au 
angle that at a height of 40 feet they would unite in one 
column, break and fall in broken streams down again. 
The column of light, rising in the centre of the three streams, 
brilliantly colors the whole exterior as well as the interior, 
viewed from whatever side according to the color thrown over 
the lens, until it strikes the point where the three columns 
unite and break, where the light also breaks; and as the 
water turns to descend the light is reflected in every 
direction, making a magnificent effect, which can only be 
likened to a volcano in full operation throwing out a con- 
tinuous stream of molten lava of constantly changing 
color. 

The water for this fountain is supplied from a 6,000- 
gallon tank, through a Gould’s “ Triplex” pump, operated 
by a 5 h. p. Excelsior motor, delivering 80 gallons of water 
40 feet in the air every minute, The electrical projector 
is of the New American Electrical Arc Light Co.’s pattern, 
and a C. & C. motor operates the color machine. 

The complete cost of this fountain is about $4,000 ; it 
was designed by Mr. L. D. Bliss, electrical sin oe of the 
installing firm, Messrs. Congdon, Bliss & aniels, of 
Washington, D. C. 
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In the establishment of a principle, it is of the first importance 
that all probable auyyestions relative to it may be subjected to eriti- 
orl examination and tried by the test, as far as possible, of experi- 
enoe; it is in this way that science is advanced.—Joseph Henry. 


THE ECONOMY OF CONDENSING ENGINES. 


TEAM engineering has now come to play such a prom- 
inent part in the engineering work of electric central 
stations that discussions relating to this branch of the equip- 
ment bave been given full scope in our columns, and the 
latest has, we hope, resulted in a clearer understanding of 
the question involved. That the economy of a central station, 
other things being equal, will in general be higher when 
condensing engines are used is now generally recognized. 
But there is a phase of this question which is now present- 
ing itself for the consideration of central station managers, 
and which deserves more attention than appears to be 
devoted to it at present. The position is well put in the 
article by Mr. I. H. Babcock, in this issue. He asks the 
very pertinent question whether, in brief, it pays better to 
use the exhaust steam for condensing purposes or to distrib- 
ute it to customers for heating purposes. The problem is 
one which can, we believe, be figured out without much 
difficulty in each particular case. The concrete example 
which is given by Mr. W. F. Collins on another page, of 
such a plant at Springfield, Ill., goes far towards showing 
that the position maintained by Mr. Babcock is a tenable 
one. The question simply resolves itself into striking a 
balance between the saving in fuel effected by condensing 
and the income derived from the sale of the exhaust steam 
after deducting the expense incurred for the distributing 
plant. Where stations are situated in proximity to thickly 
settled districts, as in most cases at present they are, and 
are maintained in operation during twenty-four hours of 
the day, the advisability of investigating this method of 
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increasing the returns from central stations needs no further 
pointing out. Indeed it may not be generally known that 
one of the largest central station companies in this country 
now seriously contemplates the turning over, as it were, 
of its exhaust steam to a separate company, organized 
solely for the purpose of distributing this product for heat- 
ing and other purposes. With these examples before us it 
is not difficult to discern in what direction the work of the 
electric central station of the future may be carried. As 
we have often pointed out, central stations operated ona 
business basis are not established to promote a special 
method of manufacturing current, but by carrying on a 
business in light, heat and power with any and every form 
of current, to earn dividends. If incidental to the sale of 
current, a profitable business can be done in the sale of 
exhaust steam, it behooves every local company to look into 
the subject for itself very thorougbly. 


WHAT ELECTRICITY IS. 


Unover the above caption we took occasion in our issue 
of May 18 to express some doubts as to the sufficiency of 
the experiments undertaken by Doctor W. W. Jacques to 
warrant the conclusion arrived at by him that the electric 
current is a bodily forward movement of the ether. Our 
remarks, we may state, were called forth by the perusal of 
a pamphlet issued by the American Academy of Arts and 
Sciences, before whom Doctor Jacques delivered his ad- 
dress. The pamphlet contained merely that, so that we 
were entirely unwitting of the discussion which followed 
and which Mr. Berthold says was participated in by some 
of our „leading mathematical electricians,” Nothwith- 
standing this, our original opinion remains unchanged in 
so far as regards both the sufficiency of Dr. Jacques's 
experiments and the validity of his conclusions. We are 
perfectly willing, however, to accord to Dr. Jacques the 
credit due him for having conceived this method of utiliz- 
ing the enormous velocity of the earth as a means for 
carrying out the experiments only hinted at by Clerk- Max- 
well. Mr. Berthold’s note on this subject will be found 
in our pages this week. 


THE BREAKING STRAIN OF WIRE JOINTS. 


Ir is an axiom in mechanical designing that the strength 
of any structure is that of its weakest member, and the ap- 
plication of this rule to electrical work is eminently ex- 
emplified in the construction of overhead electrical con. 
ductors. Joints are of necessity of frequent occurrence, 
and hence it becomes all the more important to take 
special care in order to avoid any weakening of the lines at 
such points. Beginning with the early days of the tele- 
graph this was well recognized, and from that time until 
the present not a little thought has been given to the de- 
vising of joints in line wires, with the result that a variety 
have come in more or less general use. With a view of 
obtaining independent and reliable information as to the 
merits of these different types, Mr. Francis W. Jones, elec- 
trician of the Postal ‘Telegraph Co., confided to Mr. M. M. 
Davis the testing of a number of joints, and the results of 
these tests are given elsewhere in this issue. They show 
that in this detail, as in all others in electrical work, care 
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and attention are necessary in order to secure the best re- 
sults. Some of the joints in common use, like the ordi- 
nary unsoldered twist joint, proved to be little more than 
half the strength of the remaining part of the wire, while 
on the other hand the Britannia joint gives nearly the full 
strength of the wire. It should be pointed out, however, 
that these tests show merely the character of the various 
joints as related to hard-drawn copper wires, and that in 
all probability the ratio of breaking strain would vary for 
different material, as hard-drawn copper wire exhibits 
peculiarities which are not possessed by iron or steel, orin- 
deed by soft copper. 


ELECTRICITY BUILDING AND THE EXHIBITORS. 


A CIRCULAR about to be issued by Prof. John P. Barrett, 
chief of the Electrical Department of the World’s Fair, 
states that there will be, according to the latest plans, 500 
h. p. for the operation of motors in Electricity Building, 
500 h. p. for arc lights, 500 h. p. for incandescents, and a 
reserve of 500 h. p. for extra service. All the gener- 
ating of current is to be done in what is known 
as the general power plant, all the generators being 
installed at that point, adjacent to steam power of like 
capacity, and thence the circuits will ran through a sub- 
way to the Building. Fireproof vaults will also be pro- 
vided for transformers. The Building will be divided up 
into sections, and each section will be allotted to an exhib- 
itor, who will have to install his own generator, belting, 
cable, wires, lamps, motors, etc., according to the service 
undertaken, as well as pay the pro rata of the costs incident 
to the erection of machinery. It is also intended to make 
a charge to exhibitors who want special light and power 
but do not come in under the above provisions. The object 
of this is, that the Building may not be a source of expense 
to the Exposition Management. If these plans be carried 
out fairly and justly, there should be no ground for 
complaint in any quarter. 


CENTRAL STATION PROPORTIONS. 


AttHouaH the importance of maintaining certain pro- 
portions between the boiler, engine and dynamo capacity 
in railway power stations was recognized even in the early 
days of electric railroading, the lapse of time has only further 
emphasized the necessity of carefully considering these 
factors in designing central stations. In discussing this 
subject in a recent issue, Mr. W. Lee Church argued very 
ably that with a given maximum power called for, boilers 
and dynamos could be installed considerably below the 
maximum capacity demanded at any one time, owing to 
the capacity of these elements for maintaining considerable 
overload for short periods of time. Two engineers in our 
columns this week take issue with Mr. Church, and point 
out difficulties which are likely to arise in a station which 
is not liberally equipped to sustain a heavy overload fora 
considerable length of time. Such conditions frequently 
arise in electric railway practice and hence should be pro- 
vided for, they say.It seems to us that one of the elements 
in this important question is the manner in which the 
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station and road are run. Meantime, Mr. Church’s re- 
joinder to these criticisms will be eagerly looked for. 


LIGHTING THE WORLD'S FAIR. 


One of the most extraordinary of recent electric lighting 
episodes appears to have come to an end—though, perhaps, 
it is hardly safe yet to say that an end has been reached, 
for should Mr. Westinghouse decline to furnish a bond for 
$1,000,000, the contract for incandescent lights for the 
Chicago World’s Fair will still be open. It is now stated 
that after all the hurly-burly of the past month, Mr. 
Westinghouse has been awarded the contract for 92,622 
lamps, on the alternating system, at $4.25 per lamp, or 
$393,643 in all. Perhaps Mr. Westinghouse can figure out 
some profit in this, but we are afraid that he must look for 
his return very largely in the advertising that will come 
from the fact that the Westinghouse Company is doing the 
work. Possibly, as we have suggested, Mr. Westinghouse 
may not care to put up so large a bond, and the amount 
does seem rather heavy, but he is not the kind of man to 
stop short after having gone so far. 


The Telephone as a Galvanoscope. 


THE use of the telephone as a galvanoscope, especially 
when employed in connection with portable testing appar- 
atus, though often pointed out, bas frequently met with 
unsatisfactory results owing to the fact that the complete 
silence which would indicate a balance in the Wheatstone 
bridge can rarely be obtained. The reasons for this are 
very clearly pointed out by Prof. Brown Ayres in another 
column. He shows that when employing a circuit breaker 
we are not dealing with a simple harmonic current varia- 
tion but with a complex one, so that if a balance be ob- 
tained for one component there are others still which would 
give indication of their presence in the telephone. The 
remedy for this is pointed out, but unfortunately cannot be 
generally applied in practice, The employment of the 
telephone in a somewhat analogous manner for the study 
of the distribution of magnetism in dynamo-electric 
machines is also treated, by Prof. W. M. Stine, in this 
issue, describing how the telephone may be put to very 
practical use, not only in finding the best working condition 
of the machine itself, but also that of the arc lamp circuit, 


Lord Kelvin on Kelvina.’’ 


Ir appears that Lord Kelvin is not particularly stuck“ 
on the use of his new title as the name for the Board of 
Trade unit, and that as a matter of fact a new name will 
not be introduced, owing to his criticism of it during the 
earlier stages of its adoption by the Board. This should 
be a great relief to our witty correspondent, Dr, Park 
Benjamin, who cannot get over the fact that Sir William 
Thomson has been willing to accept a peerage, nor forgive 
Mr. Lockwood for his complacent acquiescence in the state 
of things that allows a distinguished scientist to become a 
baron. We must say, for ourselves, that the only saving 
grace of sucha system as the English peerage and “beerage” 
is seen when the honor—for it is an honor in England—is 
conferred on such men as Tennyson and Thomson. 
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PRELIMINARY NOTE ON SOME TESTS OF THE 
CARHART-CLARK STANDARD CELLS. 


3 Aab, 8 Scl. 


Johns Hopkins University. 


Tux following tests were made to determine the relative 
variation of E. M. F. between individual cells and of the 
E. M. F. of a given cell with temperature. Six cells were 
sent to us directly by Professor H. S. Carhart, precisely the 
same as those supplied by him to Messrs. Queen & Co. 
They were received on February 14, and first tested 
March 12. 

The arrangements for the test are shown by the follow- 
ing diagram : 


d MIGH RESISTANCE THOMSON 
GALVANOMETER > 


HIGH RESISTANCE 


A B 


DOUBLE SUCCESSIVE = 
CONTACT KEY 


— 


STANDARO CELL 


O GONDA CELL 


Elec. Engineer 
METHOD OF TESTING STANDARD CELLS, 


These will be seen to be the same as in the method used 
by Lord Rayleigh and Mrs. Sidgwick in their test of the 
Clark standard cells. The total resistance used in the two 
boxes a and B was 20,000 ohms. The ohms in a required 
to balance a cell are obviously proportional to its E. M. F. 

The following are the results of our first test, Table I : 


TABLE I. 
Temperature Ohms ina 
Obms i 

No. of cell. 15 3 N 65 AIAN, 4 to balance 
227 22.8 10,666 10,696 
228 28.8 10,660 10,697 
229 28.2 10,664 10,698 
280 23.2 10,664 10,698 
231 24.2 10,662 10,700 
282 22.9 10,663 10,696 


The ohms to balance at 15° C. are deduced by means of 
the formula given by Prof. Carhart, viz.: 

, = £,,. [1—.00039 (¢°—15°)]. 

The cells were next immersed in a water bath in order to 
compare the k. M. F. more nearly independent of tem- 
perature. The following results were obtained in this 
way, Table II: 

ll No. 230, which, it will be seen, has the lowest 
E. M. F., had two days previously been placed on a short 
circuit of 15;000 ohms. On account of the proximity of 
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the water and the very high internal resistance of these 


cells it is possible that the terminal P. D. was reduced, due 


to leakage, by something of the order of 1 in 10,000. 


TABLE II. 
Tem ture Ohms in a 
Ohms in 
No. of cell. 1 nC. 10 balance 9 C 
998 10,644 10,687 
229 10,646 10,688 
230 10.648 10,636 
981 10,646 10,639 
232 10,644 10,687 


From these tests, therefore, all that can be fairly con- 
cluded is that the variation of the six cells between them - 
selves is not greater than 4 in 10, 000, and that from the 
mean the variation is not greater than 2 in 10, 000. 

The cells were then tested for the accuracy of the 
temperature coefficient given by Professor Carhart in the 
following way: Cell No. 229 was immersed in a water bath 
with a thermometer alongside of it, and balanced at 
different temperatures. The temperature of the water 
was varied and the water stirred. In order to check 
the Gonda” cells for any change in their k. M. F. 
during the time of the experiment a Carhart-Clark cell, set 
up in its brass case with a thermometer in the hole pro- 
vided for that purpose, was balanced against the Gonda 
cells. 


TABLE III. 
9 ge “chine to bal Manos from Difference 
46 15 C 6 der tert. 00080. in 10,000, 
Observed Calculated. 
10,582 11.6 10,618 10,615 2 g 
10,580 15.2. 10,600 0,600 0 
10,581 19.1 10,584 10,584 0 8 
10,580 24.2 10,562 10,568 1 Z, 
10,579 28.2 10.546 10,546 0 =] 
10,578 87.6 10,509 10,507 2 8 
10,575 29.6 10,548 10,541 2 
10,575 24.6 10,562 10,561 1 
10,575 20.0 10,582 10, 580 2 
10,572 14.9 10,608 10,601 2 
10,571 9.5 10,625 10,624 1 
10,578 7.7 0,628 10,681 8 
10,600 10.7 10,612 10,612 0 
10,600 20.6 10,575 10,571 4 
10,600 24.2 10,557 10,556 1 i 
10,599 80.7 10,526 10,529 8 a 
10,598 40.1 10,491 10,491 0 j 
10,608 50.8 10,449 10,445 4 8 
10,599 41.6 10,479 10,484 5 Z 
10,598 81.4 10,525 10,526 1 8 
10,598 25 2 10,552 10,552 0 
10,598 14.8 10,591 10,595 4 
10,598 4.4 10,688 10,688 0 


In Table III the column to the left indicates the change in 
E. M. F. of the Gonda-Lechanché celle, for which the ohms 
to balance in the next column but one are corrected. This 
cell was not one of the lot sent to be tested. 

The first set of the above readings was taken on cell No. 
229; the second on cell No. 228. e place more reliance 
on the first test as the temperature was varied more slowly. 
The only difference in the arrangements for the two tests 
was that in the second case the cell used to check the 
Gonda cells was immersed in another water bath with a 
thermometer, The temperature of this cell varied 2° C. in 
six hours. 
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THE DITTMAR AND FALKENHAUSEN VACUUM 
PUMP. 


Wrru the recent tremendous growth of the electrical 
business and the manufacture of incandescent lamps in 
particular, inventive genius has ever been busy devising 
new schemes and apparatus for facilitating and cheapening 
the process of manufacture. As the exhausting of the 
lamps is probably the most exacting detail of their manu- 
facture any improvement in apparatus for this purpose can- 
not fail to be of interest. 

The accompanying illustration showsa sectional view of an 
electro-mechanical vacuum pump devised by Messrs. A. A. 
Dittmar and H. F. Falkenhausen, of this city. As will be 
seen, two cylinders, B B, 6 inches in diameter, are mounted 
vertically upon a crank chamber, the pistons being con- 
nected to the two opposite cranks by short connecting rods, 
and the cylinders closed by tight fitting casings G d at their 
upper ends. 

ese casings are divided into two compartments, each 
carrying a solenoid, as K K, tightly screwed down, with an 
oil groove surrounding it. The inside compartments con- 
nect by a discharge pipe with the trap pipe s mounted upon 
the crank chamber, while the outside compartments connect 
with the vessel R m, to be exhausted. The crank chamber, 
cylinders and trap are completely filled with oil, which is 
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THE DITTMAR AND FALKENHAUSEN VACUUM PUMP. 


allowed to stand about two inches higher than the top of 
the cylinder. 

The main feature of this pump is the valve mechanism. 
Two valves such as gg’ are seated in each compartment, one 
tapering upward and the other downward. Each valve 
stem forms the core of a solenoid excited by a current from 
any source, and controlled by a commutator L which is 
carried on the crank shaft between the pulley and the 
crank chamber. The commutator consists of two half rings 
each covering a different part of the periphery, and fed 
simultaneously by a brush pressing against it. Two other 
brushes press against the cut sections of the commutator 
and feed the solenoids. 

The action of this arrangement will be easily understood. 
As the piston has just reached its highest point, and starts 
on its downward course, one of the brushes at the commu- 
tator comes into contact with the section connected to the 
wire leading to the solenoid. This solenoid, which oper- 
ates the discharge valve g° draws the core up and holds it 
there until the brush leaves its section of the commutator, 
which will take place the moment the piston starts on its 
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upward course, when it will be released to allow the air or 
gases drawn down from the lamps or vessel, to be ex- 
hausted. At the moment the piston rises, the exhaust 
valve is closed by the section of the commutator coming 
in contact with the solenoid operating it and remains in 
this position up to the moment the piston starts on its 
downward course, when the current is interrupted, the ex- 
haust valve g opened, the discharge valve g* closed and 
the operation is complete. The action is entirely auto- 
matic. Many efforts have been made to construct a 
mechanical pump, to displace the mercury pump, but 
owing to the use of stuffing boxes necessary to operate the 
valve mechanism, more or less leakage has always taken 
place. In this pump these obstacles are claimed to have 
been overcome by the use of the solenoids. By the avoid- 
ance of stuffing boxes the inventors of this new pump 
claim to have overcome all the difficulties heretofore en- 
countered in the use of mechanical vacuum pumps. 

We have recently had occasion to see the pump de- 
scribed above in actual operation and on a test it was shown 
that after leaving this pump, the air remaining in an or- 
dinary 16 c. p. lamp bulb was no greater in volume than a 
pinhead. The pump which, on account of its simplicity, is 
exceedingly cheap to manufacture is being exploited by 
Messrs. A. L. and C. F, Reinmann, gentlemen whose 
names are well known in connection with incandescent 
lamp manufacture in this country. 


MEASUREMENT OF RESISTANCES BY ALTER- 
NATING CURRENTS. 


BY 

THE use of the telephone as an exceedingly sensitive 
galvanoscope in the Wheatstone bridge occurred naturally 
to many soon after the invention of the instrument. The 
possibility of such use was pointed out by myself, among 
others, as early as 1877. The method has since been used 
by Kohlrausch and is known as Kohlrausch’s method. Its 
special fitness for the determination of electrolytic resist- 
ances has made it useful in his hands. Its use for deter- 
minations of resistances of ordinary conductors has fre- 
quently been attempted, but as a rule is not satisfactory. 
The reason for its failure to give good results is not dith. 
cult to see. The oscillatory or pulsatory current produced 
by any form of circuit breaker is not a simple harmonic in 
character, but, broadly speaking, is of a character analogous 
to the air vibrations from a reed pipe—having a funda- 
mental and harmonics. 

When we attempt to balance a bridge in which a tele- 
phone is the indicating instrument, we find it impossible, 
as a general rule, to find any point of complete silence in 
the telephone. The cause of this is that the impedance 


for all the pulsations making up the complex current ac- 
cording to the principle of Fourier is not the same. If 
T= I ＋ Lt 

where Zis the impedance, R the conductor resistance, Z 
the coefficient of self-induction and p = 2 x n, n being 
the number of oscillations per second, —it is evident that for 
a real resistance balance we will still have an effect due to 
the term p’ N. The only way therefore to get silence in 
the telephone is either to have Z = 0, or p = 0; that is, 
to have the resistances to be compared wound anti-induc- 
tively, or to use a steady current. 

If we attempt to measure the resistance of a circuit 
having inductance, when we have balanced for the im- 
pedance of any harmonic the balance will not be perfect 
for the others. Hence a sound of somewhat different 


1. Journal of the Franklin Institute, June, 1878. 
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character will be heard in the telephone. For the measure- 
ment of liquids in tubes or short wires of small induct ance 
the method can be used; but for ordinary purposes it is 
not satisfactory. If we could get a simple harmonic cur- 
rent, we could get a balance ; but even then it would be 
the ratio of impedances that we had found, not the ratio of 
resistances, 
TULANE University, New ORLEANS, La. 


BRAKING STREET CARS ELECTRICALLY. 


Wt ALAL 


I nave read in Tue ELROrRICAL ENGINEER of May 11 
a description of a method of braking electric railway cars 
devised by Prof. S. H. Short. This speaks of an arrange- 
ment such that one motor overpowers the other, and, as I 
understand it, one motor, acting as a generator, tends to 
drive the other as a motor, and thus retards the car. 

I am not familiar with the Short car wiring, but under- 
stand that the two series-wound motors are in parallel, 
having a separate reversing switch for each armature. 
With this method of wiring, where the armatures are not 
parallel independently from the fields, considering the car 
coasting down hill with the reversing switches set for a 
direction opposite to that of the car, is not the case that of 
two series dynamos in parallel and driven at equal speeds ? 
In this case the machine building up first would reverse 
the other, and then the two would run as two series ma- 
chines wired in series on short circuit, and would generate 
a tremendous current and reduce the speed of the car to a 
point where the resistance to the motion of the armature 
in the field balances the attraction of gravity, or other 
force prope iig the car. With this, considering a car 
wired as I have assumed the Short cars are, it would be 
necessary only to reverse the car, when coasting down hill, 
to slacken its speed without the use of current from the 
line, or of brakes. 

I have had a car on the West Chester, Pa., street rail- 
way equipped, for some time, with a switch on each plat- 
form to disconnect the trolley end of the car wiring from 
the trolley and connect it to the car ground. By doing 
this, and throwing the controlling switch as though to 
reverse the car, the car may be controlled on a down grade 
very easily. The motors build up rapidly and bring the 
car up rather abruptly, but not sufficiently so to endanger 
the gears, and not anything like the way it is done on re- 
versing the motors, even when the latter is done through 
maximum resistance. 

In the case of the Edison equipment, with the motors 
short-circuited, it is a case of two shunt dynamos con- 
nected in parallel, and having fields of such low resistance 
that they practically short-circuit the armatures. This 
arrangement of wiring, while it takes the place of a set of 
reserve brakes, costs but a few dollars to apply to a car. 
It requires a single. pole double-throw switch on each plat- 
form, with the lever connected to the “ A” of the wiring 
and one point connected to the trolley and the other to 
ground. This switch takes the place of the ordinary cut- 
out switch. 

While this method of braking is not to be recommended 
for ordinary use, as is no method that uses the gears, it has 
certain very decided advantages over any other. It is well 
known that where there is any tendency of the wheels to 
slide on the rails the best braking is that which comes 
nearest to making the wheels slide without doing so. The 
motors accomplish this automatically, as the instant the 
wheels slip the armatures cease revolving and there is no 
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further tendency towards retardation. This is an especi- 
ally valuable feature and makes it possible to descend 
safely, without sand, many grades that are otherwise 
extremely dangerous. 

As we use the switch the motormen are not allowed to 
brake the car with it, except in case of absolute neces- 
sity. It should be tried at least once each day to see that 
it is in order, This may be done when the car is running 
at such a low speed as to bring very little strain on the 
gears. I have never known the method to fail and think 
it saves the second set of brakes on a car, which means that 
it saves money in first cost and in maintenance, as well as 
the inconvenience of the extra brake rods and other 
mechanism about the truck and platforms. The only sur- 
prising thing in connection with it is the fact that it has 
not come into common use before this. 


STORAGE BATTERIES IN RAILWAY POWER 
STATIONS. 


BY 

“ Way not try it here?” are the concluding words of 
your recent editorial on storage batteries in central station 
work abroad. Yes, why not, and particularly in connec- 
tion with electric railroads? Mr. W. Lee Church’s excel- 
lent article in the same issue of the ENGINEER, on the re- 
quirements of the generating station of an electrical street 
road, shows clearly what a strain this important part of the 
plant is subjected to, on account of the rapid and extreme 
fluctuations of the current. 

By the use of a storage battery of sufficient ampere 
capacity, in shunt with the generator we could use an en- 
gine and generator, whose rated capacity would be a little 
above the average requirements of the station, thereby 
working our engine at its greatest efficiency, and prevent- 
ing those sudden changes from no work to more than the 
engine and generator were calculated to stand. When the 
demand of the feeder lines is less than the average output, 
then it goes to the storage battery; and when the demand 
is more than the average, the storage battery comes to the 
aid of the generator, keeping the supply to the feeders 
nearly constant, merely requiring the generator to work at 
its full capacity, the storage battery doing the rest. This 
would improve the running of the cars also, as ordinarily, 
when this heavy load comes on the generator it affects all 
the motors working at the time, lowering the potential 
quite perceptibly. I have seen lights in cars in which I 
was riding, dim to nearly, or quite, half their candle power, 
caused by the heavy drain on the line, due to the starting 
of several cars at about the same time, at other parts of 
the line. The storage battery would, in such cases, I 
believe, prevent this large drop in potential. As 500 volts 
is the usual potential for railway work, it would require 
about 250 storage cells in series; the space occupied might 
be considered an objection, but as they could be placed on 
shelves one above the other, the floor space would not be 
so excessive after all. 

It is not my intention in this short article to go into de- 
tails or figures, but to call the attention of electricians to 
what seems to me would be a useful adjunct to the gener- 
ating station of street railways. I have used this method 
of supplying current to a motor where it was imperative 
that the motor should run absolutely steady and found it 
to work well, so that I have every reason to believe it 
would, in a certain measure, do the same for street car 
work. 
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A STUPENDOUS COLUMN OF WATER AT VIRGINIA CITY, NEV. 


ALTOGETHER the most extraordinary water-power installation 
—so far as head is concerned—ever known has recently been made 
by the Pelton Water Wheel Co. in one of the famous Comstock 
mines at Virginia City, Nevada. The wheel is 36 in. diameter, 
made of a solid steel disc with the buckets riveted on to the 
periphery in a way to afford absolute security, and weighs, com- 
plete, 180 lbs. 

It is running under a vertical head of 2,100 feet, equal to 911 Ibs. 
pressure; 460 feet of this head is obtained from the pipe line of 
the Gold Hill Water Co., and the remaining 1,640 feet from the 
California and Con. Virginia shaft, down which the pipe line is 
run to the Sutro Tunnel level, where the power station is located 
and through which the water discharges after passing over the 
wheel. The wheel runs at 1,150 revolutions, with a peripheral 
speed of 10,804 feet per minute, or about 120 miles per hour. 

The construction of the wheel amply provides for the centri- 
fugal strain the velocity of the water gives it, running without 
load, when it would attain the enormous speed of 21,608 feet per 
minute, equal to about 240 miles per hour. A nozzle tip * in. 
diameter gives under above conditions 100 h. p. Every miner's 
inch of water, equal to a flow of 1.6 cubic feet per minute, gives 
5 h. p., while 1 h. p. is given for every 2 lbs. of metal in the wheel. 
It is only by comparison that an ideacan be obtained of the height 
of a column of water due to such pressure. It is more than four 
times as high as the Washington Monument and considerably 
more than twice the height of the Eiffel Tower. It is safe to sa 
that no water wheel has ever before been operated under any suc 
head, nor any such demonstration afforded of the velocity and 
power of water under such an extreme pressure. 

The installation made by the Pelton Company some two years 
ago in the Chollar shaft on the Comstock lode is in some respects 
no less extraordinary. This consists of six 40 in. Pelton Wheels, 
which run under a vertical head of 1,680 feet, driving that number 
of electrical generators, the power from which is conveyed up the 
shaft to the Nevada Mill some 2,000 feet distant. These wheels 
only weigh 220 lbs. each, and with nozzle tips f of an inch 
diameter develop 125 h. p. each. 

The water is first run over a Pelton wheel on the surface under 
460 feet head, and is then carried down the shaft by a pipe to the 
Sutro Tunnel level, where the underground station is located, the 
power from the electrical generators being conveyed to the counter- 
shaft of the mill with which the surface wheel is connected, the 
two distinct forces working together in perfect harmony. 

A most interesting illustration of the double use of water is 
here given, some 400 h. p. being produced in this way from 
what may be termed waste water. This station has now been 
running more than three years without interruption and prac- 
tically without expense in the way of repairs, as well as without 
any appreciable loss of efficiency, affording a most striking example 
of the advantages of water power, both by direct application and 
electric transmission, as well as the reliability of such a plant 
under such extraordinary conditions. 


RESISTANCE STANDARDS—THEIR MANUFACTURE 
AND ADJUSTMENT. 


BY ELMER G. WILLYOUNG. 


THE standard of resistance, as generally known, is a length of 
wire of one kind or another, wound upon a spool, moun ina 
convenient case to protect it from injury and moisture, and having 
its resistance at some given temperature definitely determined ; a 
true standard also has its rate of variation of resistance for change 
of temperature accurately known. Sometimes one coil is mounted 
up alone and sometimes many coils of different values are put up 
in the same mounting. 

In the manufacture of standards of resistance a great many 
ualities are required of the resistance wire which shall be used. 
t should have high specific resistance, and as small a temperature 

coefficient of resistance as possible; it must not change its resist- 
ance in time; it must not be oxidizable by the air or by the medium 
in which it may be enclosed; and it must be of a hardness guit- 
able for handling in manufacture and adjustment without injury. 


The requirement of high specific resistance immediately compels | 


us to reject copper, iron, aluminum, silver and all other pure 
metals except lead, antimony and bismuth. The softness, difficulty 
of working, and high temperature coefficient, as well as many other 
reasons, would throw these last three out of the account. The 
matter of temperature coefficient alone, in fact, would compel us 
to reject all pure metals since they all increase roughly about 
twenty-five per cent. in resistance between 0 and 100 C., except 
iron, which increases about forty per cent. We are, therefore, 
led to try alloys. Dr. Matthiessen, chairman of the sub-committee 
(of the Committee on Electrical Standards of the British Associa- 
tion), from 1862-65, having in charge the investigation of the 
properties of wires with reference to the selection of a suitable 


1. Abstract of a paper read before the Electrical Section of the Franklin 
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one to be used in the standard of resistance, decided upon by the 
British Association and now known asthe B. A. ohm, and examined 
very exhaustively a large number of wires, among which were 
pure iron, silver, copper, thallium and other metals, and a great 
many alloys; he finally concluded that silver alloyed with 33.4 per 
cent. of platinum was the best alloy obtainable. This alloy, known 
as platinum silver, is still used by English makers; it has a specific 
resistance of twenty-four microhms and a per cent. variation per 
degree C. of 0 In selecting this alloy we see that the require- 
ments of high specific resistance and low temperature coefficient 
have both been observed, the resistance of platinum silver being 
about sixteen times that of copper and its temperature coefficient 
less than ,}, that of copper. 

With reference to the constancy of resistance in wires it may 
be well to mention that many metals and alloys seem to alter in 
electrical resistance with time, or on being subjected to change of 
temperature. In an investigation carried on by J. Bergmann, a 
German electrician, in the latter part of 1889, he reports that, after 
raising to and maintaining at 800° C. for one hour and then cool- 
ing, the resistance of several substances changed as follows: 


Per cent. 
Copper decreased .........esssesoseoseososoosseessosecossoeessh ecse 2.4 
Künniih 5.0 
Magnesium * nnn ꝛ˙²iw?nn soles eas ends 6.8 
Zinc ON oD e ⁰⁰ß RCE TSE a4 E 2.4 
German-silver increase oooscoseser ocoseo 1 


It is almost self-evident that the resistance of a metal or alloy 
is a function of its density; hence, all causes tending to change 
the density of the resistance metal will also tend to change its 
resistance. It is quite reasonable to expect, therefore, that an in- 
crease of resistance should be observed after a wire is wound upon 
a spool. A wire wound upon a spool not over eight times its own 
diameter will increase from one-half to two per cent. in resist- 
ance ; a part of this increased resistance is due to the increased 
hardness caused on the inside of each turn, by the bending stress, 
and hence gradually falls away as the wire slowly anneals. For 
this reason, it is unsafe to send out a resistance standard as correct 
until several months have elapsed after winding. 

According to Drs. Feussner and S. Lindeck, in Zeitschrift fir 
Instrumentenkunde, February, 1891, an alloy composed of seventy 
per cent. copper and thirty per cent. manganese had a resistance 
of about five times that of German silver and a temperature 
coefficient of but f5 percent. per degree Centigrade, while an 
alloy of seventy-three per cent. copper. three per cent. nickel, and 
twenty-four per cent. manganese had a specific resistance a little 
less than three times that of German silver, and a negative 
temperature coefficient of bu per cent. Hence we see that it 
ought to be entirely possible to obtain a wire having a zero 
coefficient, i. e., not changing resistance at all for change of 
perature by properly combining the constituent metals of this 
alloy. 

A strictly standard resistance is, according to the practice of 
the best makers, adjusted to anything within from j, to 1qdo per 
cent, of absolute accuracy. A single coil would not be con- 
sidered a standard coil” unless it were accurate within from 30 
to +}, per cent. of absolute accuracy. To obtain this high accuracy 
of adjustment it is easily seen that very exact methods of 
measurement must be employed ; should we attempt to measure 
an inch within this limit of error, the error could not be over 55yo 
inch, an exceedingly small quantity. Various methods have been 
suggested and employed by different 5 at different times. 
Such an apparatus designed by Prof. Fleeming Jenkin, was used 
somewhat by the British Association Committee in 1862. A 
complete description of this method and convenient apparatus 
will be found on p. 38 of Reports of Electrical Standards, 
published by Spon. 

I have here a piece of apparatus first designed several years 
ago during my student days. It isa modification of an arrange- 
ment devised by Prof.S. P. Thompson, and described in Stewart & 
Gee, 2d vol., p. 160. The one I have here was first suggested to 
me by Prof. H. S. Carhart, of Michigan University, and has since 
been somewhat modified by myself. If we take an ordinary slide 
wire bridge having four openings for coils at the back and (the 
slide wire being in front) fill these spaces, beginning at the left, 
with coils designated P R, R, and Q, respectively, connect the 
battery from between P and R, to between R, and Q. and the 
galvanometer from between R, and R, to a point on the slide 
wire, we have substantially the method which is known as the 
Cary-Foster method. Designating the resistance of copper con- 
nector at the left by r, and of copper connector at the right by 
r, and letting P be the resistance of unit division of the wire. 

Ri P+r,+X,e 


R. Tr. T (L Xj) p 


where X is the reading on the bridge wire and L the total 
number of divisions. Reverse the position of P and Q and we 


have 
Ry Or + NXg 
R, PTT. TU -A 


(1) 


(2) 
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From (1) we have 
R, — P+r,+X,p (3) 


R. I R. PT OTri Tr, TLG 
and from (2) we have 
R eri ee (4) 
R. ＋ R: +Q@+7r,+7r,+ Lp 
From (8) and (4) we get 


Q TTI + X,p=P+r, +X, p 
- P=p(X,— X,). 


which is an expression independent of the resistance of the end 
pieces of the bridge, being merely the resistance of that portion 
of the wire over which we must move in obtaining our two 
balances. Thompson's device is merely for quickly and conveniently 
interchanging coils Pand Q; with it we must change the position 
of four copper connectors in four mercury cups; this is tedious 
and increases the danger of a change of temperature between the 
adjustments. The modification which I have here has reduced 
these changes to two which can be made almost instantly. With 
this device and acarefully calibrated bridge wire it is an extremely 
simple matter to attain an accuracy of +}, per cent., while much 
higher percentages of accuracy may be gotten withcare. Of 
course, in this method the coils P and Q must be at a definitely 
known temperature which shall not change during the taking of 
the two readings ; hence, the two coils are placed in well-stirred 
water or oil baths. The other coils R and S are wound together 
and left in the open air as, if they change at all, they will prob- 
ably change about equally and the result be of no appreciable im- 
portance. This device is also the best thing to use in determining 
temperature coefficients of wires ; a length of wire is wound up 
on à spool, immersed in oil at a definite temperature and com- 
pared with a standard. The temperature of the oil is then raised 
and the resistance of the wire again determined ; knowing the 
difference of temperature and the change of resistance the 
temperature coefficient follows. 


NORTH CAROLINA'S LATEST ELECTRIC RAILWAY. 


ABOUT the first small town in the United States to attempt an 
electric railway was Asheville, N.C. Hardly had the successful 
opening of the Richmond, Va., electric railway been accom- 
plished by the Sprague Company than the work of constructing a 
road over a route fully as ditficult as that in Richmond was begun 
and when finished demonstrated the ability of the electric system 
to earn a living in a town of 10,000 inhabitants. The success of 
this road was widely felt through the Southeastern States, and in 
North Carolina particularly. There is probably no state in the 
Union that cannot outrank North Carolina in the point of large 
towns. Only five reach as high as 15,000 inhabitants, but in four 
of these, Asheville, Winston, Charlotte and Raleigh, are electric 
railways in successful operation, and on May Ist, the latest line 
was opened in Wilmington, the principal town of the State, with 
a population of 23,000 inhabitants. For four years past there has 
been in operation the Wilmington Street Railway Company, oper- 
ating seven small horse cars over about four miles of track; and 
in December last this line was pureaaror by a syndicate, several 
of whom had been instrumental in the organization of the Ashe- 
ville and Winston roads. In the middle of February the horse 
cars were withdrawn, and the work of rebuilding the track, build- 
ing the power station and the overhead lines was begun. 

On the principal street the old rail was taken up and a mile of 
Lewis & Fowler girder rail was laid, while outside of that street 
the old track was resurfaced and the number of cross-ties doubled. 
The contract for reconstructing the roadbed and building the over- 
head lines was let to J. G. White & Co. of 29 Broadway, New 
York, and was by them completed by April 15. Situated as 
Wilmington is, in the heart of the yellow pine and juniper country, 
wooden poles were of course employed, and a neater looking 
piece of line work cannot be found. The building containing the 

wer plant, car shed and company’s offices was designed by Mr. 

larence S. Luce of 181 Broadway, New York, and carried out by 
Valentino Brown & Co. of Brunswick, Ga., and is a model of con- 
venience and economical construction. The main building is of 
brick, and the whole of the lower floor 68 x 45 feet is reserved for 
engines and dynamos. At presenta temporary partition is run 
across one end forming the engineer's storeroom and superin- 
tendent’s office. Therest of the room leaves ample space for the 
accommodation of five 15x 16 foot high speed engines and their 
dynamos. Should a sixth ever be required, the wooden partition 
can be taken down and the superintendent’s office be moved into 
the ample space on the second floor. The boiler- room and coal 
bin immediately adjoining the engine room is also of brick. The 
former is of sufficient size to accommodate three horizontal return 
tubular boilere 66 inches x 16 feet; and the latter will hold a 
cargo of from 450 to 500 tons of coal. Surrounding the engine 
and boiler rooms is the car shed, with track room for twelve cars, 
and a freight track for the delivery of coal by rail. 

In a Southern climate much attention to ventilation is required, 


THE ELECTRICAL ENGINEER. 


[June 1, 1892. 


and in this plant excellent results have been obtained. Located 
on a corner lot on the river front, the engine-room was placed in 
the corner fronting both streets so that windows could laced 
to catch the air on both streets and from the end faci the car 
shed. The floor was raised five feet above the around line, and 
ample air openings were allowed. Through the second story and 
roof is carried an air shaft 9 x 16 feet to a cupola which creates a 
strong upward draught. Around this air shaft are located the 
company’s offices, which are particularly bright and airy, 
and which owe much of their ventilation to it. The steam 
plant so far installed consists of two 100 h. p. horizontal 
return tubular boilers 66 x 16 inches; two 15 x 16 inch Ball 
high speed engines; one Goubert feed-water heater and one 
Davidson 300 h. p. independent air pump and condenser. The 
condenser and heater are so connected that they may be used to- 
gether or separately, or the exhaust may be thrown directly into 
the air. This plant was installed by the Ball Engine Co. on the 
general lines laid down in the design of the building, and is a 
model plant for roads of ordinary size. In the arrangement of 
the whole much thought has been given to the adaptability of the 
present installation to future growth. 

The supply of water for the condenser is obtained from the 
Cape Fear River. The boilers areordinarly fed from, the hot well, 
but for use when the condenser may not be in operation a 3- inch 
pipe leads to the river and connection is also made with the city 
mains. From either of these sources of supply the boilers can be 
fed either through or around the heater by either the feed pump 
or injector. The station electrical et dea consists of two 
Edison 100 K. W. railway generators. The car equipment of six 
open cars and two 16-foot closed cars built by Lewis & Fowler 
and equipped with two 15 h. p. S. R.S. Thomson-Houston motors. 
Of the eleven horse cars purchased with the road, four open cars 
are being overhauled and repainted for use as trailers. 

The original mileage of the horse car line has been increased 
by a mile of new line to a beautiful live oak grove which has been 
purchased as a park; and, in addition, the company, under its 
exclusive franchises, has constructed along the wharf front a 
steam railway, which when completed will connect all the six 
railways entering Wilmington with all the wharves, warehouses 
and principal mills of the city. This line is to be operated by a 
compound steam motor built by the Baldwin Locomotive Works. 


Literature. 


A Dictionary of Electrical Words, Terms and Phrases. By 
Edwin Y Houston, A. M. Second edition, rewritten and 
greatly enlarged. New York, 1892. The W. J. Johnston Co., 
Limited. 562 pp. 7 x 9 inches. Price $5.00. 


THE issuance of the first edition of Prof. Houston’s dictionary, 
something over two years since, for the first time placed in the 
hands of the English reader a work of reference, the need for 
which was so crying that it is not to be wondered at that the first 
edition was soon exhausted. With the great demand thus mani- 
fested it is a matter for particular congratulation, that the author 
decided to discard the original plates and to present us with prac- 
tically a new work. The difference between the old and the new 
edition can be best realized when it is stated that there are no less 
than five thousand distinct titles, for which definitions are given, 
while the cross-references in this edition are copious, and we had 
almost said in some cases too much 80. 

At the time that the first edition was published, a large number 
of newly coined expressions and terms, although they had been 
used by a few writers, were, it appears, not deemed to have been 
sufficiently recognized by general usage to warrant the author in 
inserting them in the work, but we are glad to note that these 
omissions have now been fully supplied and that the work to-day 
presents probably as complete an index of the terms of the science 
and art of electricity as could be well got together. 

As regards the definitions themselves they are in the main 
admirable, considering especially the necessarily limited space 
which could be devoted to each and still bring the book within 
reasonable compass; but in glancing over the work we have 
noticed a few ships to which we would draw attention, not in the 
spirit of criticism but of friendly suggestion. It might appear to be 
a useless refinement to have added the pronunciation of the elec- 
trical terms, especially those of recent origin, which we notice are 
pronounced in various ways. Even the word dynamo, one in 
such common use, is still frequently heard spoken with the accent 
on the first syllable and again on the second. 

The author has frequently, it is true, drawn his definitions 
from the works of well-known authors, but we think the value of 
the book could have been increased by quotations in many 
instances from more than one author, as even in electrical science 
words have shades of meaning which those who refer to a work 
of this kind ought to have their attention drawn to. In many 
instances also a direct quotation would have added largely to the 
understanding of the definition as given. In some instances we 
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note also the lack of more general information. Thus in defining 
the term Electric Current Teaser,” the fact that this arrange- 
ment, employed by Brush, effected the compounding of the 
dynamo is not set forth, so that one not versed in the earlier history 
of the art would fail to obtain a complete comprehension of the 
t 


erm. 

While the illustrations in general are good, we note a number 
of antiquated cuts which represent apparatus that could hardly be 
called up to date,” and in one instance we notice the employment 
of an engraving of a ceiling block under the head of branch block. 
It might be contended that a ceiling block is a branch block in one 
sense of the term, but the workers in the art would hardly so con- 
strue it. We have also noticed in some cases omissions, although 
not of a serious nature; thus under the head of Electro-Mag- 
netic Brake” the author has omitted to mention the method of 
braking by converting a motor into a dynamo, a method now 
coming into more general use ın railway practice, and which is 
likely to extend in the future. We notice also that the author 
maintains his original opinion as to the de jure inventor of the 
telephone, as he still accords to Reis the authorship of that instru- 
ment. In the case also of the microphone the invention is cred- 
ited to Prof. Hughes, and the author states that the ‘‘ forms of 
transmitting telephones, invented by Reis, Edison, Blake, Berliner 
and others, are in reality varieties of microphones.” We question 
the advisability, or indeed the right of the author to make cate- 
gorical statements of this nature in a work of this kind, where 
there is, or has been, a question involving the authorship of 
certain electrical devices. We believe, in fact, that it detracts 
from the value of the work, which should be as far as possible an 
impartial statement of facts, rather than of opinions. The author 
has occasionally also thrown in a word, the relevancy of whose 
5 in electrical work is not clear to us, for instance the word 
„ Bioplasm.” 

Completeness in a work of this kind can hardly be hoped for, 
and the few suggestions we have made above are offered as an 
encouragement in the work which Prof. Houston has so success- 
fully undertaken. No one appreciates more than ourselves the 
tremendous amount of labor involved in the preparation and 
revision of a work of this kind, and we can only offer our con- 
gratulations to Prof. Houston for the admirable manner in which 
he has succeeded in bringing such a large mass of information 
within so small a compass. 


Letters to the Editor. 


Notice to Correspondents. 
We do not hold ourselves responsible the opinions of our correspondents. 
be noticed. 


The | itor respectfully requests that all may ded briehy 
communications raton Up as 
muuch to the point as possible. nis 
In order to facilitate reference „ when referring to any letter previ- 
inserted, the 6 on which it appeurs 


3 GINESR, 


will oblige by 
8 for tilustrations should be on 
8 be addressed EDITOR OF 
208 Broadway, New York city. 


CONCERNING THB KELVIN." 


THE ENGLISH BOARD OF TRADE UNIT is reported to be named 
the Kelvin” after the title assumed by Sir William Thomson on 
entering the peerage. There is a sort of unwritten law that public 
statues and portraits of people on postage stamps and currency 
(excepting, as Mr. Thomas D. Lockwood would, no doubt, hasten 
to remind us, those of Royalty) shall be reserved as thumous 
honors. It would be better if new scientific nomenclature were 
similarly restricted, if only to keep it free from the meddling inter- 
ference of the British snob. 

Lord Kelvin’s reputation has been made under the name of 
Thomson ; and as the British Constitution does not contemplate 
the ennobling of scientific instruments and discoveries, the Thom- 
son galvanometer, the Thomson syphon recorder, the Thomson 
sounding apparatus, the Thomson compass, the Thomson electro- 
meter, the Thomson effect, and other results of his genius, will 
continue so universally to be known as such, that it is doubtful if 
any one (Mr. Lock wood always excepted) will even think of them 
as the Kelvin galvanometer, the Kelvin recorder, etc., etc. Ifa 
unit was to be named after Lord Kelvin, (and the merit of the act 
is indisputable), what possible objection could there have been to 
designating it as the Thomson? The word is just as short and 
just as mellifluous as the ‘‘ Kelvin,” and it perpetuates the actual 
name of the philosopher, and not a mere appendage which is agso- 
ciated with nothing in his career except, perhaps, that amiable 
failing which has led more than one eminent man to imagine that 
a title honors him, and not he, the title. 

Of course, posterity, in the end, settles these things. It would 
have preserved the patronymics of Tennyson and Macaulay even 
if they had not wisely done so themselves. It has refused to 
sink Pitt in Chatham, Bacon in St. Albans, or even D'Israeli in 
Beaconsfield. The honors of nomenclature, as witness the 
„Weber, are sometimes evanescent; and perhaps the Kelvin” 
will live no longer than tho Mho ” and the Mac.” The“ Henry 
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and the Franklin belong to the American Nazareth; and 
Galvani and Beccaria, and Ritter and Guericke, are likewise to 
the insular taste open to the objection of being foreigners. But 
think of Englishmen, in this nineteenth century, passing over 
Gilbert, and Boyle, and Gray, and Sturgeon, and Davy, and Green, 
and Siemens, to call a unit after an obscure locality in the knuckle 
end of creation,” without the slightest claim to notice other than 
that a peer has chosen its name as the tag to his coronet ! 
PaRK BENJAMIN. 
New Yorx City, May 25, 1802. 


SHORT’S METHOD OF BRAKING ELECTRIC CARS. 


In THE ELECTRICAL ENGINEER, of May 11, 1892, there appeared 
an article under the heading of Short's Method of Stopping 
Electric Locomotives.” I would like to call attention to this as 
another of the frequent cases in which two inventors strike upon 
the same idea independently of each other. 

The identical arrangement as set forth in the Short article 
was invented by Mr. Edward H. Johnson, and put in practical 
operation upon an experimental track in this city in the early part 
of 1891. The car was fitted with two motors, and a special switch 
which permitted the brake arrangement to be applied at will. 

With this arrangement it was found poe to stop a car in 
almost its own a whilst running full speed downa very steep 
incline. As Mr. Johnson's invention was examined by many 
experts and others who tested the practical working of the method 
at the time, it leaves, I think, no doubt as to the priority of 
invention. Yours very truly, 

GEORGR A. Soort. 

New York City, May 23, 1892. 


CONCERT TELEPHONES. 


IN your last issue is an article by Herbert Laws Webb, on Long- 
Distance Telephony. He speaks of a musical performance at New 
York being heard at Saratoga all over the room by means of a 
single loud-speaking receiver. Will you kindly inform me how 
this receiver differs from the ordinary Bell form of receiver and 
why it is not in more common use? 

Gro. A. BAKER. 

LEAVENWORTH, Kan. 


For these performances a special form of double-pole receiver— 
much too cumbersome for ordinary use—is employed, a large 
funnel or resonator being attached to magnify and concentrate the 
effect. It is well known that musical sounds are always heard 
much more clearly over the telephone than spoken speech. The 
ordinary Bell receiver is so sensitive that there is no need of 
providing a loud-speaking receiver for ordinary service. Besides, 
a loud-speaking telephone would frequently divulge information 
to others than those for whom it is intended.—Eps. E. E. 


Society and Club Notes. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. 


AT the May meeting of the council of the Institute, the follow- 
ing gentlemen were admitted to associate Dr 

Beals, Pascal P., electrical contractor and agent for the Waddell- 
Entz Electric Co., 50 Terrace, Buffalo, N. Y. 

Berthold, Victor M., with T. D. Lockwood in patent department 
of N Bell Telephone Co., 16 Upton street, Cambridge- 
port, Mass. 

Bosson, Frederick N., electrician, Calumet and Hecla Mining Co., 
Calumet, Mich. 

Floy. Henry, graduate student in electrical engineering, Cornell 
University, Barnes Hall, Ithaca, N. Y. 

Gross, S. Ross, electrician, Tennessee Coal, Iron & Railroad Co., 
Ensley, Ala. 

Little, Franklin P., manager, F. P. Little & Co., 141 East Seneca 
street, Buffalo, N. Y. 

mcrae 1 Lee, professor of physics, Missouri School of Mines, 

a. Mo. 

Perry, Nelson W., E. M., editor Electricity, 6 Park Place, New 
York City. 

Shaw, in C., general superintendent, Thomson-Houston 
Electric Light and Power Co., 40 Court street, Buffalo, N. Y. 

Verley, Horace S. L., with Dr. Wm. E. Geyer, as laboratory 
assistant, Stevens Institute, Hoboken, N. J. 


NEW YORK ELECTRIC CLUB. 


THE board of managers of the New York Electric Club, at 
their monthly meeting, held at the Club House, 17 East Twenty- 
second street, Thursday, May 19, 1892, elected the following 22 
new members: Active.—Mortimer M. Hayden, John F. Zebley, 
E. C. Brown. 

Associate.—Geo. Urban, Jr., D. T. Everts, S. L. Phillips, C. I, 
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Hills, J. A. Seymour, A. J. Belden, Chas. J. Mayer, J. Calisch, R. 
J. Getz, C. H. McIntire, G. F. Wheeler, F. P. Little, John E. 
McIntosh, Howard H. Crowell, E. T. Pardee, Samuel G. Booker, 
Chas. R. Lloyd, C. S. Knight, D. F. Urquhart. 

A very successful entertainment was given at the club house 
on Friday evening, May 27, with professional talent. The chief 
contributions were made by the Brothers Perry, who gave a 
musical melange with hand bells, musical glasses, sleigh bells, 
etc.; and the Mendelssohn Glee Club Quartette, composed of 
Messrs. Prime, Marson, Irving and Hall, who also sang various 
solos and duets. After the concert, Treasurer Phelps, at the re- 
quest of President Insull, made an interesting statement as to 
what had been accomplished in the way of straightening out the 
club’s finances, and then followed a collation served by Mr. Rey- 
nolds, the steward of the club. 


NATIONAL TRADE PRESS ASSOCIATION. 


Some weeks since a movement was inaugurated in Chicago by 
the representatives in that vend of leading trade and class news- 
papers, having for its object the perfecting of an association for 
social intercourse, and for the betterment, in various ways, of the 
business interests of the advertising solicitors connected with the 
technical press. Several meetings have been held, and Thursday, 
May 19, the members met at luncheon and adopted a constitution 
and by-laws and elected officers for an organization, to be known 
as the National Trade Press Association. 

The representatives of nearly every prominent trade or class 
newspaper published in Chicago or represented there by a busi- 
ness office have already signed the roll of membership, or have 
expressed a willingness to do so, and the building up of a strong 
social organization is confidently predicted. Until permanent 
quarters are secured, meetings will held on the first Tuesday 
of each month at some prominent hotel or club room, when a 
lunch will be served, papers read, and the regular business of the 
club transacted. The . a list of the officers elected for 
the ensuing year: President, W. A. Carroll, Scientific American; 
vice-presidents, Gilbert C. McDuff, Johnston’s Directory; J. F. 
Connor, Electricity; Clarence P. Day, Manufacturers’ Record; D. 
H. Ogden, Western Electrician; treasurer, M. J. Bulkley, Elec- 
trical Review; secretary, W. Forman Collins, THE ELECTRICAL 
ENGINEER; directors, J. P. Tuttle, Western Brewer; J. W. Dick- 
erson, Street Ruilway Journal; Jno. C. Burnell, Brewers’ Journal. 
Such an organization of local representatives of class journals 
may easily be made va useful as well as agreeable to its mem- 
bers. The title chosen does not seem felicitous as indicating the 
nature of the association, which can hardly claim to bea national 


body. 


THE NEW ENGLAND ELECTRIC CLUB. 


THE NEW ENGLAND ELECTRIC CLUB, which was formed some 
months ago and which has interested a large number of electrical 
men r E New England, formally opened its club house 
in Boston, last Wednesday. The house is situated at No. 14 Bos- 
worth street and is very centrally located, being within easy 
reach of all the hotels and theatres. The whole house will be 
occupied by the club members and it is the intention to keep the 
first floor for the reception room and the dining room. The front 
room is given up for reception purposes and as a general room 
for conversation and reading. The back room on this floor is the 
dining room and is at present connected with a neighboring 
restaurant so that members can be served with meals at all times 
of the day or night. On the second floor is the billiard room, one 


or two private dining rooms, a kitchen and a wine room. This_ 


kitchen will not be used at present but as the club grows larger 
and stronger it is the intention of the m ers to run their own 
kitchen. The entire third floor is given up to sleepin rooms, of 
which there are three for the accommodation principally of out of 
town members who will always be able to find a comfortable room 
at their disposal at a very moderate price and will feel more at 
home than by going to hotels. The club house is fitted up with 
electric lights and last Wednesday evening presented a most 
attractive appearance. Invitations had been sent to every one 
interested in electrical business in New England and elsewhere 
and a very large company assembled to do justice to the enter- 
tainment which was provided. In the dining room a récherché 
cold lunch was provided and a very full and flowing unch bowl 
occupied a prominent position in the centre of the table. Music 
was also provided by the Everett Banjo, Mandolin and Guitar 
Club, who during the evening rendered some very pleasing 
pieces. Judging from the hearty expressions of the large 
number who were present on the occasion of the opening night it 
is safe to predict that the club will be successful, and we hope that 
with good business management the New England Electric Club 
will soon take a prominent position in this city of clubs. It is 
interesting to note that the club house has been furnished largely 
by the generosity of a number of Boston firms and many of the 
fixtures have been specially donated. The club started with a 
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membership of two hundred, the majority of whom are paid u 
members, and if the good will shown by the gentlemen who gathered 
together on Wednesday evening can be taken as criterion we feel 
that the interest in the club will grow stronger and stronger and 
that the membership will soon be increased to three hundred. 

The presidency of the club is now filled by Mr. C. S. Knowles, 
who is well known to the electrical trade as a manufacturer of 
rubber goods used in the manufacture of electrical apparatus. 
Mr. Ferdinand K. Wyman who was the first president was 
obliged to resign on account of his health. The remaining offi- 
cers are the same as elected at the meeting in Jannary, and are: 
Vice-President, Mr. E. A. Record, New England manager for the 
Vacuum Oil Co.; treasurer, Mr. A. O. Smith, treasurer of the 
Eastern Electrical Supply Co.; secretary, Mr. 3 M. Hays, 
night city editor of the Boston Globe; directors, Mr. Maybin W. 
Brown, president of the Eastern Electrical Supply Co.; Mr. Elmer 
P. Morris, manager of the railroad supply department Thomson- 
Houston Co.; Mr. Charles C. Pierce, manager of the railroad de- 
partment of the Edison Co.; Mr. E. R. Tilton, with Pettingell 
Andrews Co.; Edward W. Sawyer, of Sawyer, Walbridge and 
Briggs. Great credit is due these gentlemen for the work which 
they accomplished in getting this club house ready so soon and 
we can cordially recommend it to every electrical man in New 
England and elsewhere who desires to have some place where he 
can meet congenial spirits. The president, Mr. C. S. Knowles is a 
successful business man of this city and brings with him a large 
business experience and influence, and has given a large part of 
the time during the last few months to make the club a success. 
The other officers and directors of the club are all successful busi- 
ness men of Boston and their names are sufficient to assure that 
sn be of success which the club deserves, and which we hope for 
and anticipate. 


THE INSTITUTE MEETING IN CHICAGO. 


ALL the preliminary arang ma for the meeting of the 
American Institute of Electrical Engineers at Chicago on June 6, 
7 and 8 have now been made, and there is every promise of a 
most successful meeting. Several interesting papers have been 
added to the programme already published, and over 75 members 
from al) parts of the country have already signified their inten- 
tion to be present. The Chicago Electric Club has also extended 
a generous welcome, and will entertain the Institute. The new 
club quarters will be opened on June 6, and that evening Presi- 
dent Sprague will deliver at the club, by invitation, his rr pag 
address, his subject being: ‘‘ Coming Developments of the Elec- 
tric Railway.” The New York contingent will leave by special 
car over the New York Central at midday on Saturday, June 4, 
arriving in Chicago Sunday afternoon. During the meeting, 
specis ] trips will be made to the Pullman Works and the World's 
air grounds. 


“FROM CHICAGO TO ST. LOUIS BY ELECTRIC EXPRESS.” 


THE above is the title of a very interesting paper which is to 
be read at the New York Electric Club on June 2 at 8 p. m. by 
Dr. Wellington Adams. It will deal with the engineering and 
commercial problems involved in the proposed high s electric 
road between Chicago and St. Louis, and will be illustrated by 
lantern slides. The subject is of the greatest importance and 
will no doubt draw a large audience. Dr. Adams has made a 
specialty of this problem for some time past. 


Personal. 


MR. SAMUEL INSULL, 


THAT the personnel of the executive department of the new 
General Electric Company is not yet quite settled is made evident 
by the fact that Mr. Samuel Insull who was but recently elected 
to the second vice-presidency has already resigned that important 
position to assume the presidency of the Chicago Edison Company, 
to which he was elected on Thursday last. It is unders that 
this will necessitate his removal to Chicago next July, and that 
he is already taking steps to resign various other offices that from 
time to time have been loaded upon him. That Mr. Insull should 
leave New York is a matter of deepest regret to his friends, but 
they are glad to see his high quality of merit appreciated in Chi- 
cago, a city that is always open-hearted to young men of talent. 
Mr. Insull is still a very young man, yet his record of faithful de- 
votion to Mr. Edison as private . then as the manager 
of the Edison Schenectady Works, and lately as the executive 
officer in charge of all the enormous Edison light and power 
manufacturing is one that he will always be able to take infinite 

ride in. 
Š The Chicago Edison Company isan organization of wealthy 
Chicago merchants and bankers, and bids fair soon to be the 
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largest local lighting company in the world. Its 500 is $1,000,- 
000 and the first step in increasing it is to $1,500,000, while it is 
about to build a huge new station whose ultimate capacity, it is 
said, is likely to be 50,000 or 60,000 h. p. Mr. J. W. Doane is 
vice-president of the company and Mr. F. 8. Gorton, secretary and 


PROF. GEORGE FORBES since his arrival in New York has found 
his time very fully occupied, the opportunity having been seized by 
several capitalists and others to consult him with regard to pro- 
posed new enterprises. He has recently visited Niagara Falls at 
the request of the Cataract Construction Co., for whom he is 
acting in the capacity of consulting engineer in their enormous 
power transmission project, and has, it is understood, be 
retained also by the Calumet & Hecla Mining Co. as consulting 
engineer for their pro utilization of about 2,000 h. p. in a trans- 
mission of several miles in their mines, for the various purposes 
of ventilation, pumping, drills, haulage, lighting, etc. These and 
other engagements are expected to detain Prof. Forbes longer in 
this country than he had at first intended to stop on this trip. 


Reports of Companies. 


WESTINGHOUSE ELECTRIC AND MANUFACTURING CO. 


OWING to an error and some confusion in the figures from 
which the abstract of the Westinghouse Company’s report was 
prepared for THE ELECTRICAL ENGINEER of last week, the reduc- 
tion of indebtedness was made to appear $100,000 less than it was 
in fact. Our source of information gave the amount owing on 
accounts payable January 1, 1891, as $622,469.51, and the amount 
March 31, as $266,973.19. The official copy of the report just 
received gives $722,469.51 for January, 1891—showing a reduction 
in accounts payable of $455,496.32, instead of $355,496.82 ; making 
the entire reduction of indebtedness $8,515,834.80. 

The name of N. W. Bumsted should be substituted for that of 
Chas. Fairchild in the new board of directors as printed in our 
issue of May 25. 

The officers elected by the new board are as follows: Chair- 
man, Brayton Ives; president, Geo. Westinghouse, Jr. ; first vice- 
president and pinon manager, Lemuel Bannister ; second vice- 
5 G. . Hebard; assistant general manager, W. F. 

immerman ; secre and attorney, Chas. A. Terry; treasurer, 
Ph. Ferd. Kobbe; 2 agent and assistant treasurer, W. C. 
Clark; auditor, F. H. Ketchum. 


NEW ENGLAND NOTES. 


THE COMBINATION CAR COMPANY, of Boston, issued a number 
of invitations to a large number of street railway superintendents 
and friends to attend on Saturday, the 14th inst., the inaugural trip 
of their combination car, which has been put in regular service on 
the road of the Newtonand Waltham Street Railway, and will here- 
after make re r trips between these two towns. The party was 
in charge of Mr. Gilman B. Bolton, treasurer and general mana- 

er, and was a marked success in every way. This car, as is well 
own, can be used either as an open summer car, or a closed 
winter car, and its many points of superiority were clearly shown 
on the trip. The passenger sits facing the direction in which he 
is going, as in a steam car, and the whole car can be instantly 
changed from a closed car to an open car at will, or vice versa. 
The advantage of this must be apparent to every railroad man, as 
it entirely eliminates the necessity of having two sets of car bodies, 
one set of which must be idle during half the year, and the neces- 
sity of ee ee changes from time to time as the seasons 
change. At Waltham, a very récherché luncheon was provided, 
and a most pleasant day was spent. 


THE GERMANIA ELECTRIC COMPANY, of Boston, whose factory 
is at Marlborough, Mass., are about to change their offices from 
the Exchange Building, Boston, to 620 Atlantic avenue, and will 
hereafter occupy rooms 46 and 47 in that building. Dr. F. A. C. 
Perrine, formerly of the John A. Roebling’s Sons Company, has 
become identified with this company as its treasurer, and will 
take charge of the management of the business. Dr. Perrine is 
well known to the electrical trade all over the country, and will 
be an important acquisition to the company. The general busi- 
ness of the Germania Company is extremely good, and they have 
large orders for amps on hand. With their first-class facilities 
for manufacture at Marlborough, the Germania Company ought 
to do a large business, second to none in New England. 


H. N. Batss & Co., of Boston, are at present engaged in in- 
stalling the complete shafting equipment for the new central 
station of the Haverhill Electric Light Co., at Haverhill, Mass. 
This contract embraces shafting, pulleys, clutches and all neces- 
sary fittings. They have also received the order for the shafting, 
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pulleys, clutches, etc., for the Electric Light and Power Ppa 
ment of the Upper Appomattox Company, Petersburg, Va. They 
have also got the contract for the whole 5 uipment of the 
Little Falls Electric Light Company, Little Falls, N. V. Meesrs. 
Bates & Co. are making a speci of the question of shafting for 
electric light and power work, and are particularly well equipped 
for first-class work. They have also anumber of special devices 
which are peculiarly useful in central stations, and which are all 
ee in the handsome catalogue which they recently com- 
piled. 


THE JARVIS ENGINEERING COMPANY, of Boston, have just sold 
to the Consolidated Electric Light Company, of Portland, Me., 
five 100 h. p. compound condensing Armington & Sims engines 
of the horizontal type. The Jarvis Company are also now pre- 

ed to give estimates and furnish promptly the Wheelock coil 

eater, for which, we announced recently, they have become agents 
in New England. These heaters have recently been perfected, and 
are peculiarly adapted for electric plants, and can now be procured 
in any size at very short notice. 


THE SHAWMUT FUSE WIRE COMPANY, of Boston, who make a 
apecialty of manufacturing fuse wire, tested by the Massachusetts 
lectrical Engineering Company, are in receipt of some very large 
orders for their product. Experience has shown that a tested 
fuse wire is absolutely indispensable in modern electric proue; 
and more and more electric companies are adopting it exclusively. 
The tag upon which is the name of the Massachusetts Company, 
is sufficient guarantee of its absolute reliability. 


THE PAGE BELTING COMPANY, of Concord, N. H., have made 
the following sales of their Eureka dynamo belt for electrical pur- 
poses : Two to Galveston, Texas; one to Chattanooga, Tenn.; two 
to Roanoke, Va.; one to Seymour, Conn.; one to Boston; nine 
belts to Brooklyn City R, R. Co., Brooklyn, N. Y.; four to United 
States Electric Light Co., Washington, B. C.; two to Staten Island 
Light, Heat and Power Co., Port Richmond, N, V.; three to the 
Prudential Insurance Co., Newark, N. J. 


THE BOSTON ELECTRIC LIGHT COMPANY will commence work, 
shortly, on the rebuilding of the Stanhope streeet station, which 
was burned down a few months ago. The building will occupy 
just the same area as before, but will be more modern in its 
internal arrangements. The station, when complete, will have a 
total capacity of about 8,000 h. p. in dynamos and generators. 


BALTIMORE NOTES. 


THE AUTOMATIC SwiTcH Co., of No. 8 Keyser Building. has 
received the following letter from one of the first users of its new 
Whittingham automatic motor starter. The motor upon which 
this new service is operating is a 10 K. W. 110-volt Wenstrom, 
and is used for running a large paint mill, frequently drawing 90 
amperes, for 14 hours atatime. The circuit upon which it is 
operated is subject to many stoppages during the day, and form- 
erly the returning current after each stoppage would blow the 
fuse before the resistance could be turned in by hand. With the 
automatic motor starter now in use, the returning current starts 
the motor without damage, and without the least attention. 


HersHBERG HOLLANDER & Co., Importers, Jobbers and Manufacturers of 
Paints and Painters’ and Artiste’ Materials, 106, 108 and 110 West Pratt Street and 
23 West Lexington Street, BALTIMORE, Md. May 12, ; 

AUTOMATIC SWITCH Co., No. 8 Keyser Buil og, BALTIMORE, Md. 

GENTLEMEN: We take t pleasure in stating that after a trial of six 
months with your Automatic Motor Starter attached to our 12h. p. Wenstrom Elec- 
tric Motor, we are very much pleased. We have found it to be quite valuable, 
and deem it almost indispensable, and feel quite sure every one using the electric 
current for power, will find it a valuable acquisition. Ha tried other 
switches, we find that the service we are using at present is decidedly the best, 
aod consider it a perfect piece of mechanism. e wish you great success in 
the sale of your motor starter, and if we can beof any ce to you in showin 
the working of said motor starter, then you are at liberty to send interes 
parties to our factory, so that they can fully satisfy thomselves. 

Very "folenea) T 
0 ed)  HERSHBERG, HOLLANDER & Co. 


THE WILLIAMS ENGINE WORKS, 447 North street, are very 
busy now building engines. Orders are coming in and they are 
compelled to work at night. They are contracting with another 
shop to take hold of some of the work. They are building yacht 
engines, standard steam engines and very high speed engines for 
direct connection to Sg namos These engines are growing in 
popularity. With modern tools, advanced ideas and the experi- 
ence of the past as a guide the builders of this engine are pishing 
to 8 position. Samuel T. Williams is proprietor of the 
works. 


Mr. P. C. Burns, of Peru, Ind., manager of the Peru Por- 
celain Works, was a recent New York visitor. Mr. Burns re- 
ports excellent business with his company. There is scarcely any- 
thing in electric specialties and battery outfits that this company 
do not manufacture. 
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CLASSIFIED DIGEST OF ELECTRICAL PATENTS 
ISSUED MAY 17, 1892. 


Alarms and Signals :— 


Time-Call, J. James and J. Jones, Jr., 474,835. Filed July 31, 1891. 
An electric annunciator for the use of hotels, etc. 
i g Apparatus, B. J. Noyes, 474,852. Filed Sept. 17, 1889. 
mploysa circuit changer connected with the signal transmitters to cut 
in, or render inoperative, the audible alarm. 
Signaling Apparatus, B. J. Noyes, 474,853. Filed Sept. 17, 1889. 
milar in its object to No. 474,852. 
Hotel-Call System, G. P. Greene, 474,907. Filed Oct. 31, 1891. 
Provides means whereby eacn guest may indicate different services re- 
guire by means of an annunciator in a hotel office. 
patem of Signaling, H. A. Chase, 474,915. Filed Dec. 18, 1891. 
vides means whereby the signal is indicated by two different charac- 
ters to denote two different purposes. 
Burglar Alarm, R. G. Vassar, 474,980. Filed April 11, 1887. 
A burglar alarm o ted by the sliding of a bolt. 
Electric Signal for ines, J.O. Rickertson, 475,066. Filed Aug. 31, 1885. 
A device for indicating, at any desired distant point, the direction in which 
a shaft is rotating. 


Conductor, Conduits and Insulators :— 
Non-Conducting Material, H. W. Jones, 474,834. Filed Jan. 20, 1892. 
Consists of a mixture of hatr, asbestos and sponge. 


Dynamos and Motors :— 


Electric Motor Mechanism, E. B. Phillips, 474,857. Filed Dec. 24, 1890. 
An axially-placed motor employing a system of internal gears which may 
be used or thrown out at will. 
mo and Dynamo Electric Machines, 8. H. Short, 475,159. Filed Nov. 
Employs a laminated core in combination with end-pieces each consisting 
of an annulus, and a hub joined by radial arms and having spacing blocks 
interposed between the end-pieces and the core. 
Armature for Electric Motors, E. C. Morgan, 474,818. Filed Dec. 12, 1391. 
Comprises a pair of end plates, a cylin cal sleeve clamped between them, 
and soft-iron cores having coils wrapped about them, the whole enclosed by 
the end plates and sleeves. 


Galvanic and Thermo-Electric Batteries :— 


Medical Battery, P. Hathaway, 474,828. Filed April 2, 1891. 
Electric Battery. A. S. Keating, 474,912. Filed Sept. 29, 1891. 

Consists in placing an annular receptacle around the inside of the battery 
cell, in which a quantity of oil is placed to prevent the creeping of the salts. 


Heating:— 
Electrically Heated Matrix- Press, W. Mitchell, 474.964. Filed Dec. 4, 1801. 
Electrically Heated Ourling Iron, A. H. Watson & F. E. Antonini 475,169. 


Filed Dec. 1, 1891. 
1 Pigs oe by Hlectricity, G. D. Burton & E. E. Angell 475,187. 


A cooking apparatus in which the heat may be regulated by simply regu- 
the current. : 


1 ore Apparatus, G. D. Burton & E. E. Angell, 475,190. Filed 
y wv, . ` 
A simple electrical device for broiling, roasting, etc. 


Lamps and Appartenances :— 


Incandescent Lamp Socket, H. S. Gutman, 474,836. Filed June 29, 1801. 
oe means whereby ready access may be had to the interior of the 
Electric Lamp Holder, J. B. Moore, 475,286. Filed Jan. 19, 1891. 
An ad le lamp holder for desks, etc. 


Metal-Working :— 


tay 14 18 Apparatus for Heating Currents, G. D. Burton, 475,179. Filed 
8 e 
as for its object to distribute heating current of different volumes for 


fo R, ete. 
hee Filed May 6, 1891. 


Forge, G. D. Burton, 475,178. 
Employs meaas by which the supporting elec es may be adjusted read- 
Filed May 26, 1891. 


ily to receive bars of different lengths. 
trical Metal Heater, G. D. Burton, 475,181. 

Method of making twisted metal bars by means of an electric heater. 
1 of Electrical Metal- Working. d. D. Burton, 475,182. Filed June 29, 
1891. 

Relates to the electrical construction of steel and iron tools. 
Method of Electrical Metal- Working, G. D. Burton, 475,188. Filed July 1, 1891. 

A method of hea particular parts of the bars to be treated without 


affecting the intermediate parts. 
Electrical Converter, G. D. Burton, 475,181. Filed Oct. 21. 1891. 
Employs two continuous rings of different polarity on the outeide of the con- 


verter and connected with the opposite terminals of the secondary coils. 
ya Metal Heater, G. D. Burton & E. E. Angell, 475,185. Filed Feb. 14, 
1891. 

Employs two series of electrodes in circuit, in com bination with a mechan- 
an had automatically reciprocating the metal to be heated between such 
electrodes. 

— Heating Apparatus, G. D. Burton & E. E. Angell, 475,188. Filed May 
28, 1891. 

A forge for quickly heating short pieces of metal. 

Electric Heater, Q. D. Burton, & E. E. Angell, 475,189. Filed May 29, 1891. 

An electric beater for melting metals, etc. 

Flexible Electrode, G. D. Burton & E. E. Angell, 475,191. Filed June 26, 
1801. 

A electrode which will readily yield tothe irregularities of the article to 
be heated in order to enlarge or diminish the contact surface at will. 
Electric Metal Heater, G. D. Burton & E. E. Angell, 475,192. Filed Aug. 3, 
1891 


Provides means for the convenient performance of a number of different 


heating operations from the same converter. 
Ze ire- Twister. G. D. Burton & E. K. Angell, 475,193. Filed Aug. 25, 
189 


A device for heating and twisting wires electrically. 
Rlectric Metal Bending Apparatus, G. D. Burton & E. E. Angell, 475,194. 
Filed Aug. 24, 1891. 
Electric Forge, G. D. Burton & E. E. Angell, 475,186. Filed May 25, 1891. 

A forge readily adjustable to receive and easily manipulate bars of different 
sizes and lengths. 
Blectrical Forge, G. D. Burton & E. E. Angell 475,195. Filed Aug. Z, 1891. 
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Provides means for conveniently and economically heating the ends of 
Automate. 1 Forge, G. D. Burton & E. E. Angell, 475,196. Filed 


Sept. 16, 1 

Piante to grasp and release automatically the bars to be heated. 
Converting System for Klectric Metal- Henting, G. D. Burton & A. H. Eddy 
& G. T. Briggs, 475, 232. Filed Sept. 15, 1891. 

Similar to No. 475,184. 
Electric Metal Heater, G. D. Burton, 475,261. Filed Aug. 3. 1891. 

Provides means for the utilization within a compact space of the induced 
current from a converter by a number workmen at the same time. 
ma tric Connectors for Converters, G. D. Burton, 475,190. Filed May 14, 

Secures adjustability of the connectors on the converter whereby the con- 
ductors may be readilly shifted. Adapted to metal-working. 


Miscellaneous :— 


Insulated Gear- Wheel, G. F, Lockwood, 474,918. Filed Dec. 10, 1891. 
Phonograph, L. S. Clarke, 474,946. Filed Dec. 28, 1880. 
Automatic Potential Regulator for Electric Currents, A. L. Ellis, 474, 88. 
* Mar 9, 1%. Gini 

mploys a voltmeter e main circuit, opposed contacts on opposite sides 
of the needle, circuits connected with each oF these contacts Sach including 
a motor, and an exciter dynamo, the motors being adapted the one to in- 
crease and the other to dimiaish the strength of field of the exciter dynamo 
ane. a resistance being placed in series with the field magnets of the ex- 
E e 
Rheostat, A. B. Herrick, 474,957. Filed Oct. 12, 1891. 

Employs a resistance conductor wound on each of two insulating frames 
and a switch the opposite ends of which are movable over such conductors, 
the latter being uninsulated in the path of the switch. 

Lemina ana Safety Catch Connection, J. Hutchinson, 474,960. Filed 

The combination with main and branch terminals of an insulating screen, 
the positive and the n ive terminals being on opposite sides of the screen 
in order to prevent dental short-circuiting. 

Sek. 9. 40. with Electrical Attachment, F. Thomas, 474,977. Filed 
Electric Lock, F. Me thaler, 475,187. Filed Sept. 10, 1891. 

An electric lock for the purpose of holding a door open or closed at will and 
operated from push buttons located at different poin 
Rheostat, W. A. Sterling, 475.255. Filed Nov. 6, 1891. 

1 a for the purpose of controlling the brilliancy of incandesceat 

m 


Railways and Appliances :— 


Standard for Electric Wires, K. O. Morgan, 474,817. Filed Oct. 19, 1891. 

A trolley wire poe for use in mines, etc. 

Electric Looma ive, O. Brown & G. H. Melms, 474,984. Filed Mar. 7, 1800. 

Employs a worm-gear driving mechanism. 

Electric Railway, J. W. Grantiand, 475,107. Filed Jan. 14, 1992. 

Employs an overhanging slotted conduit with a hollow conductor through 
which a blast of warm air or other drying medium constantly passes. 
Electric Railway Motor, S. H. Short, 475, 100. Filed Dec. 4, 1890. 

An axially at motor for street railways the armature and field magnets 

ro 5 


of which are e 
Switches and Cut-Outs :— 
Electric Switch, G. Pfannkuche, 474,021. Filed Mar. 1, 1890. 
A quick break non-arcing switch for currents of high potential. 
Telephones and Apparatus :— 
Trunk-Line System, J. J. O'Connell, 474,851. Filed Oct. 4,1888. 


Has for its object to provide ready means of communication direct] 
the trunk lines 8 operators at different boards. R 


ELECTRIC RAILWAY WORK AT PEORIA, ILL. 


WORK on the Fort Clark Road is progressing rapidly. Nine 
cars have arrived. They are from the St. Louis Car Company, 
and are equipped with McGuire trucks. They are 16 feet long and 
with open platforms. The boiler-room and engine and dynamo- 
19 5 are completed, and masons are now working on the car 

ouse. 

The Central Railroad Company are going to tunnel under 
Central Park and the Rock land Road to reach Springdale 
Cemetery which is now only reached by the Fort Clark Road. 
They have purchased the right of way and the preliminary survey 
has been completed. i 


ELECTRIC LIGHTING IN NEW YORK. 


IT appears that considerable changes have taken place in the 
make-up of the United Electric Company, of this city, and that 
the old Brush Electric Illuminating Company has resumed busi- 
ness on its own account, apparently as a distinct concern. At 
the annual meeting of the Brush Illuminating Company held this 
month, Mr. W. L. Pomeroy was elected president, with Mr. G. 
McFall, secretary and treasurer. Mr. C. W. Spear is general 
manager, with Mr. A. E. Scoullar as superintendent, and E. W. 
Stevenson as electrician. It is stated that the Brush Company 
has ripped out its machines from the United States station in 
Twenty-ninth street, and taken them back to the Elizabeth street 
station, where they will now be run. 


THE PURITY OIL FILTERS. 


Tae Purity Oil Filter Manufacturing Company, of 90 Water 
street, Pitsburgh, report sales of their filters to the Stanley Rule 
and Level Company, New Britain, Conn., and Carnegie Bros. & 
Co., Braddock, Pa. They are supplying a long-felt want in large 
manufacturing plants where the oil got very dirty, so much so 
that it was not practical to use the ordinary oil filter. 
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TRADE NOTES AND NOVELTIES 


AND MECHANICAL DEPARTMENT. 


Printer’s ink is the lubricant of business machinery. 


A COMBINED EDISON MOTOR AND DEANE DUPLEX 
PUMP. 


A GooD combination of a pump operated by an electric motor, 
is the equipment which the Edison General Electric Company are 
about to put on the market. This consists of an Edison Standard 
motor of the typeof 1885, with a Deane duplex double-acting pres- 
sure pump upon one and the same special bedplate. These pumps 
have outside-packed plungers, with the valves arranged above the 
cylinder in such a manner that they can be uncovered for ex- 
amination or repair without removal of any pipes, The covers of 
the valve chests are held down by swing bolts. To remove these 
covers it is only necessary to loosen the nuts and swing the bolts 
away without removing them. The pump is operated by the 
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power is needed. Thus the storage cells are always ready to 
receive that t of the current which would otherwise be lost, 
and to return it to the motor at such times as it is required. One 
of the principal features of the apparatus is that it is entirely 
automatic. 

The inventor has a ed his cells so that they are never fully 
discharged, thereby removing what has hitherto been one of the 


greatest drawbacks to the storage battery for this work. 


A unique feature of the motor is that in preparing for the daily 
run, the accumulators can send their energy into the dynamo, 
which then becomes a motor, thereby starting the engine and 
running it until the gas power reaches pro control; then the 
current is reversed, and the normal operation of the engine and 
dynamo commences. The labor thus required to run the car is 
limited to the ordinary motorman who dles the controlling 
switch and brake at either end of the car. 

The motor may be constructed as an independent car to draw 
trailers, or it may be designed as a combination car, carrying 
passengers at either end. 

All the foregoing valuable features of the motor were fully 
calculated out by the inventor, and have been more than realized 
in actual operation. The car has been running on the tracks at 
Pullman several weeks, and was subjected to the severest tests in 


climbing grades of 10 per cent., and in rounding curves at its 
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motor by means of a double gear. The details and arrangement 
are shown in the accompanying engraving, and are so clear as to 
require no further description. 


TEST OF THE PATTON MOTOR. 


A PRACTICAL test of special interest to street oT men took 
place at Pullman, Ill., on May 10. The occasion was the trial trip 
of the improved Patton engine-motor, built on order for service 
at Portland, Ore. While the details of this motor have alread 
been made public, a general review of its essential features will 
be read with interest by all those who look for improvement in 
street car propulsion. 

This is the first attempt to combine an electric generating 
plant with a driving motor, placed on a moving vehicle for 
traction purposes. The combination embraces a gasoline engine 
which drives continuously a dynamo for generating electricity, 
and a set of accumulators to insure a constant supply of elec- 
T sufficient to meet the various requirements of street car 
traffic. 

The gasoline for the engine is stored in tanks at the top of the 
car. The engine being entirely automatic, and being connected 
to the dynamo by a friction pulley, it operates as long as there is 
gasoline in the tank. When descending a grade, carrying a light 
load or standing still, the surplus current of electricity is thrown 
into the accumulators, to be used only when an excess of the normal 


normal speed of twelve miles an hour. We are indebted for the 
above details to Mr. M. J. Sullivan, the editor of the Street Rail- 
way Gazette, of Chicago. The motor used on the car proper is of 
20 h. p., and the entire engine weighs about 14,000 pounds. 


W. R. FLEMING & Co., Mail and Express Building, corner 
Fulton street and Broadway, this city, are installing two ‘‘Ideal ” 
self-oiling high-speed engines in the new Naval Observatory at 
Georgetown Heights, Washington, D. C. As is well known, 
there is no more exacting customer than the Government, and 
these engines were selected by Lieut. A. V. Zane, of the Naval 
Department at Washington. After bids were received, he visited 
this city to investigate the merits of the different engines, and 
personally visited the engine-rooms to see them run. He also 
visited other cities for the same purpose, and on his return to 
Washington, the Ideal” engines were ordered. His reason fur 
ordering these engines was, as he expressed it, their perfectly 
noiseless running, as the offices in the Observatory, in order to use 
their instruments with accuracy, can have no noise or vibration 
of any kind (which would affect their proper use) in the building, 
and on investigation, Mr. Zane thought these engines exactly 
suited to his purpose. 


COMMONWEALTH IRON Co., Commonwealth, Wis., have re- 
Sany purchased a 35 h. p. Ball engine from the Ball Engine Co., 
ie, 
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IMPROVED WIGHTMAN 25 H. P. RAILWAY MOTOR. 


THE WIGHTMAN ELECTRIC MANUFACTURING Co., of Scranton, 
Pa., has again made several improvements in its street railway 
motor, the latest of which is illustrated in the accompanying 
engraving. These improvements relate chiefly to the protection 
of the field windings and brea parts of the motor against 
damage from external agencies. It will be seen from the illus- 
tration that the motor is entirely encased in a metal armor. This 
casing is made of sheet steel firmly riveted to the motor frame and 
in such a manner as to make the motor practically dust and 
water-proof ; the arrangement of the armor also permits of ample 
ventilation. The under side of the motor, which does not show 
in the illustration, is protected in the same manner as the upper 
portion. This sheet steel casing does not add materially to the 
weight of the motor, but at the same time it offers just as much 
protection as the heavy castings employed in many instances. 

The gear case used with the Wightman motor has also been 
greatly improved. It is now made of malleable iron and is in 
three parts, very =. to attach or take off. The arrangement of 
this gear case is such that no bearing parts are necessary, thus 
eliminating all wear on the case. It is absolutely dust-proof, and 
the parte are so fastened together that they will not work 


loose. 

The controlling switch used is of the standard Wightman type, 
having speed controlling handle and reversing handle combined 
in one, making the operation of the simplest possible character. 
Speed regulation with this controller is obtained without the use 
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SAFETY INSULATED WIRE COMPANY. 


ONE of the best evidences of the rapidly growing popularity of 
the productions of the Safety Insulated Wire Company is demon- 
strated by their recently acquiring a most desirable addition to the 
quarters which they already occupy. Mr. L. F. Requa, treasurer 
and manager of the company is authority for the information that 
his company have secured the large six-story building in the rear 
of their 5 factory. The new building has a frontage of 100 
feet on Twenty-eighth street and is 150 feet deep. The securing 
of these premises is most fortunate as it is directly in the rear of 
their present factory and with very slight changes can be de- 
8 | connected with all the existing departments. When com- 
ple the combined buildings will represent considerably more 
than double the space at present occupied by this company. The 
Safety are rapidly pushing to the front as one of the largest 
and most popular manufacturers of insulated wires. 


ELECTRICAL GROWTH AT SEATTLE, WASH. 


D. T. DENNY, president of the Rainier Power & Railway Com- 
pany, has made a contract which covers the construction and 
5 of the new Third street rail way and an extensive elec- 
tric lighting system. The power station is at the Western Mills, 
on Lake Union. The“ Short system of railway motors has been 
selected and the St. Louis Car Conizany will build the cars, of 
which there will be six of the handsome vestibule type. The 
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IMPROVED WIGHTMAN 25 H. P. RAILWAY MOTOR. 


of any external resistance above a car speed of three or four miles 
an hour. There are five speed contacts possible for either 
direction of operation. 

Some tests recently made by Mr. J. T. Gardiner, consulting 
electrical and mechanical engineer at St. Joseph, Mo., where the 
Wightman system entered into competition with other well- 
known systems, pavo fiattering results for the Wightman appa- 
ratus. e Wightman system is now in successful operation on 
a great number of roads among them the following : The People’s 
Street Railway, Scranton, Pa.; The People’s Street Railway, St. 
Joseph, Mo.; Pennsylvania Motor Company's road at Easton, Pa.; 
Auburn City Railway, Auburn, N. V.; City Passenger Railway, 
Altoona, Pa.; Wheeling Railway, Wheeling, W. Va.; Du Bois 
Traction Passenger Railway, DuBois, Pa.; Brooklyn Street Rail- 
road, Cleveland, Ohio; East Cleveland Railroad, Cleveland, Ohio. 


EDISON MOTOR IN A NEWSPAPER OFFICE. 


THE proprietors of the Datly Palladium, New Haven, Conn., 
have, among other improvements made in their plant, discarded 
their steam engine, and adopted electricity as the motive power 
for their presses. The Edison General Electric Company have 
installed one of their 12 h. p. motors in the Palladium Building 
and the paper observes : ‘‘ The motor occupies very small space, 
is noiseless, easy to manage, and does its work quite as effectively 
as the cumbersome and more expensive steam engine, and at far 
lees expense,” 


present lighting plant will be increased by 2,000 incandescents and 
100 arcs. The National aiternating, or long distance, system will 
supply the former and the Western Electric arc system has been 
adopted for the latter. This will be the first appearance of these 
sae systems in this State, except at Spokane, where the Short 
is used. 

A 300h. p. Ideal” steam plant will also be put in at the power 
station, as well as two 80 h. p. National railway generators. This 
contract, including five miles of street construction, was awarded 
to the local contracting firm of Charles H. Baker & Co., who have 
placed their order for the steam plant with Power & Collins, also 
of this city. 

About $100,000 will be expended under this initial contract. 
It is expected that cars will running on Third street about 
August 1, and construction will begin without delay. 


DETROIT, Mico.—Frank B. Rae has brought suits against the 
Detroit Electrical Works for $20,000 and $25,000, respectively. 
His ground for one of these suits is that the defendant corpora- 
tion has paid him no royalties since he severed his connection with 
it last fall. He asserts in the other, that the affairs of the Works 
were manipulated so that he was frozen out of some bonds issued 
by the corporation, For instance, he says that the electrical com- 
pany bought up the stock of the National Traction Compan 
which proved a loss and that this loss was assessed to the bond- 
holders like himself. 
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THE LITTLE DIAMOND FAN MOTOR. 


THE Little Diamond fan motor shown in the accompanying 
engraving is manufactured by Clark & Marshall, No. 413 The 
Rookery,” Chicago. They have spared no expense or pains to 


LITTLE DIAMOND FAN MOTOR. 
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make it perfect, complete and attractive. Among its many good 
features may be mentioned the ring armature which is valuable 
for ventilation, and in thus keeping the armature cool its electri- 
cal resistance is reduced and danger of burning is avoided. It 
stands 14inches in height and has a 12-inch bright brass fan. The 
bearings are wide and are self-oiling. 

The Little Diamond may be regulated for two speeds, namely, 
800 and 2,000 revolutions per minute. There is no sparking on 
the commutator, the brushes being regulated by a spring brush- 
holder which keeps the brushes in their proper position. This 
motor is designed for a direct incandescent current and may be 
put in operation by merely attaching it to a socket by plug and 
cord. It runs noiselessly and is neat in appearance. 

Messrs. Clark & Marshall have increased their facilities for the 
manufacture of their Little Diamond” and will be able to 
supply the great demand for them during the season, 


THE FORD-WASHBURN STORAGE BATTERY. 


THE accompanying illustration shows the latest form of stor- 


age battery cell manufactured by the Ford-Washburn Storelectro: 
Company, of Cleveland, Ohio, and already used in railway 
work. As will be seen, six sets of elements are employed, the 
negative completely surrounding the positive and consisting of 
receptacles of especially prepared lead perforated to allow the 
acid to percolate readily. The holes are not sufficiently large. 
however, to permit any active material to force its way out. Thel 
positive element consists of a porous pot containing active | 
material surrounding a conducting medium of perforated lead so 
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FORD-WASHBURN STORAGE BATTERY. 


arranged as to compensate for expansion and contraction. The 
negative elements touch one another and are connected by a solid 
lead strip welded to all of them at the bottom, while the positive 
elements are similarly connected at the top. By this arrange- 
ment an evenly distributed discharge of extra strength is given to 
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the battery. As the positive and negative elements are only sepa- 
rated by the porous partition one-eighth of an inch thick the 
internal resistance is inappreciable, while a short-circuit is 
impossible. The cases are made of hard rubber, tightly sealed, 
and the battery, after being placed upon the car, requires no 
attention except an occasional replenishing of the acid. 

It is claimed that short-circuiting these cells and completely 
discharging them at the highest possible rate does them good in- 
stead of injuring them, This is an experiment constantly made. 
The following table gives the results of a test of six hours at the 
end of which time the battery was by no means completely dis- 
charged, and would, if left to itself, have risen to almost normal. 


150 A. H. CELL. 


V. Am. Time. V. Am. Time. 
2.3 25 10:15 1.9 24 1:45 

2.1 25 10:30 1.0 2316 2:00 

2.1 25 10:45 1.9 23 2:15 

3.1 25 11:00 1.8 22 2:30 

2.1 25 11:15 1 21 2:45 

2.1 25 11:30 1.6 20 8:00 

2.1 25 11:45 1.5 18 3:15 

2.1 25 12:00 1.4 t7 3:30 

2.1 25 12:15 1.2 16 3:45 

2.1 25 12:30 1.2 15 4:00 

Sh 25 12:45 1.2 14 4:15 

2.1 25 1:00 

2.0 25 1:15 

2.0 25 1:30 Readings from one cell, 


THE NEW JENNEY MOTOR. 


THE motor illustrated herewith is of the well-known Jenney 
All 


type, but several new features have recently been added. 


83 — — 


field coils are now wound upon insulated spools and after- 
wards slipped over the cores. The bearings are self-oiling, and in 
the larger sizes self-aligning. Brush holders fitted with composite 
carbon brushes are so attached to the rocker-arm that the carbons 
always press upon the commutator at diametrically opposite 
points. Machines above one horse power are fitted with sliding 
base and belt tightener. These motors are made either shunt or 
series in all the standard sizes and voltages. The Jenney Com- 
pany, of Indianapolis, Ind , also manufacture a complete line of 
dynamos and power generators. 


THE INDIANA RUBBER AND INSULATED WIRE COMPANY, have 
moved their head offices from Jonesboro, Ind., to 242 Madison 
street, Chicago, where business will be handled hereafter. 
Mr.C. J. Butler is the manager of this office and with his energetic 
and pushing qualities will no doubt largely increase the business 
done by the company, who manufacture a very high grade of 
goods. The factory, to which have been added increased facilities, 
still remains at Jonesboro, 
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DAY’S KERITE WIRES AND CABLES. 


THE following circular has just been issued from Kerite head- 
quarters, in the Mail and Express Building, 166 Fulton street : 


New Yorg, May 18, 1882. 

Gentlemenxn—Having undertaken the general mangement of the long-estab- 
lished businees of S. A. Day (successor to A. G. Day), manufacturer of the cele- 
brated Kerite insulated wires and cables, I am prepared, after an experience of 

irteen years in superintending and improving their manufacture, to supply 
materials of the highest standard attainable. 

M close study and contact with the practical part of this business 
will enable me to meet the wants of customers in every detail, and I bespeak a 
continuance of favors so generously accorded in the past. 

Very tiuly yours, 
W. R. Brixey, 
General Manager. 


NEW YORK NOTES. 


THE BALL ENGINE Co., of Erie, Pa., represented in New York 
by Mr. F. R. Chinnock, report the following sales and shipments 
of recent date : Maryland Steel Co., Sparrows Point, Md., one 50 h. 
p. simple engine; Wilmington Street Railway Co., Wilmington, 
N. C., two 180 h. p. simple engines and complete steam plant; J. 
C. Hubinger Co., Keokuk, Iowa., one 300 b. . Cross-com pound 
engine and condenser ; J. W. Parker & Co., Philadelphia, Pa., one 
50 h. p. simple engine; Chesapeake Light & Power Co., Hampton, 
Va., two 150 h. p. tandem compound engines and transmitting 
machinery; Moundsville Electrical Co., Moundsville, W. Va., one 
130 h. p: simple engine ; Niagara Falls Street Railway Co., Niagara 
Falls, N. Y., two 130 h. p. simple engines and steam plant com- 
plete ; Electric Light Co., Elizabeth, N. C., one 100 b. p. simple 
engine; Philadelphia House of Refuge, Philadelphia, Pa., two 50 
h. p. simple engines, one 100 h. p. simple engine ; Edison General 
Electric Co., State House, Trenton, N. J., one 35 h. p. simple 
engine ; Schuylkill Electric Railway Co., Pottsville, Pa., one 250 
h. p. simple engine; Electric Light Co., Doylestown, Pa., one 180 
h. p. simple engine ; Somerville Hotel, St. Clair, Mich., one 85 h. 
p. simple engine and steam plant ; Freeport Gas & Electric Light 
Co., Freeport, Ill., one 180 h. p. simple engine ; Warrenton Elec. 
tric Light Co., Warrenton, Mo., one 50 h. p. simple engine; Pitts- 
burgh Iron & Steel Engr. Co., New Castle, Pa., one 50 h. p. simple 
engine, one 80 h. p. simple engine. 


THE SPRAGUE ELEVATOR has received its baptism of fire. About 
6 o'clock A. M. on Thursday last a fire broke out on the third 
floor of the Cassidy Building, which burned through to the fourth 
floor, where the elevator is, and made general havoc before it was 
subdued. On the first inspection the elevator looked as if it were 
badly disabled. Insulation had melted from wires, switches had 
burned off, fuses gone, the controlling cylinder was split, the 
raU ANDE gear was stiff and somewhat distorted, and the whole 
machine kened and clogged with mortar. Part of the 
machinery had been flooded. It was 12 o'clock before anything 
could be done towards removing debris, but at 7 o’clock at night 
the elevator was in operation. It seemed altogether a remarkable 
test of reliability of electrical apparatus when well constructed. 
Photographs of the place were taken and are curiosities as pictures 
of apparent utter wreck. 


THE BALL & Woop Company, of 15 Cortlandt street, New 
York, has just shipped the eighth 150 h. p. engine within as 
many months to the Edison Electric Illuminating Company, of 
Paterson, N. J. In addition to this average of one engine per 
month, they have also furnished to the same company one of 
their improved 300 h. p. compounds. Visitors to the Ball & 
Wood shops at Elizabeth will now see over thirty engines under 
construction embracing types of their improved simple, tandem 
compound and cross-compound engines all on contract and in 
preparation for early delivery. 


WESTERN NOTES. 


Mr. WILLIAM H. MCKINLOCKE, president of the Central Elec- 
tric Company, hus returned from a successful extended Western 
trip. having called upon many of his old friends, and customers 
of his company, and making many new ones. Mr. McKinlock 
secured an order for the entire underground electrical system of 
one of the larger Western cities, where Okonite wire to be used, 
besides other valuable trade, 
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Mr. M. J. SULLIVAN has purchased the Street Railway Gazette 
which will hereafter be conducted under his management. His 
brother, Mr. M. C. Sullivan, formerly connected with THE ELEC- 
TRICAL ENGINEER, will represent him in the East. Mr. E. F. 
Seixas, for many ial in the Edison service, will be his business 
manager, and Bishop & Fiske, 11 India street, Boston, will be his 
New England representatives. The New York office will be at 
136 Electrical Exchange, and the Chicago headquarters will be in 
the Phenix Building. Young Mr. Sullivan has won a great 
many friends by his energy and ability, and bids fair to make a 
great success of his paper as a weekly in this field. It is under- 
stood that the first issue under his individual control will come 
out this week. 


THE ELECTRIC APPLIANCE COMPANY have found a new use for 
flexible conduit, and in addition to filling large orders for interior 
work, are selling a large amount as a substitute for hard-rubber 
tube. It is adapted for this purpose on account of its flexibility as 
it can be bent in any shape without injury. It also has another 
advantage over rubber, being non-combustible and unaffected b 
atmospheric action, oils or acids. As it comes in long lengths it 
can be cut and used in any lengths desired, thus avoiding the waste 
unavoidable with hard-rubber tube or any substitute for it which 
comes in short lengths. 


Mr. WILLIAM P. WILLIAMS, the well-known electrical engineer 
of Cincinnati, and Mr. James H. Harrison, secretary and treasurer 
of the Police Telephone & Signal Co., of Chicago, were callers at 
the Western office of THE ELECTRICAL ENGINEER last week. 


MESSRS. SARGENT & LUNDY, the well-known consulting and 
contracting electrical engineers, have removed from their office in 
the Rookery to suite 1421 Monadnock Building where they have 
very handsome and commodious offices. 


Mr. T. AHEARN, a member of the firm of Ahearn & Soper and 
also manager of the Ottawa Electric Railway Company, was a 
Chicago visitor last week and received his customary warm wel- 


come from his many friends here. 


Mr. H. E. SEEMULLER, general advertising representative of 
the Yale & Towne Manufacturing Co., Stamford, Conn., is spend- 
ing a few days in Chieago and was a caller at the Western office 
of THE ELECTRICAL ENGINEER. 


Mr. JAMES MCKEARNEY, well known in electrical circles in 
St. Louis, dropped in at the Western office of THE ELECTRICAL 
ENGINEER last week. He is spending a few days in the city com- 
bining business with pleasure. 


THE CENTRAL ELECTRIC COMPANY report considerable activity 
in the sale of Okonite wire, their orders for the current week ag- 
gregating one-half million feet, Manson and Okonite tape being 
in fair demand, as well. 


Mr. Gro. A. Davis, secretary and manager of the Neenah and 
Menasha Gas and Electric Company, Neenah, Wis., spent a few 
days in Chicago last week. 


WASHINGTON NOTES. 


THE WASHINGTON & ARLINGTON RAILWAY Co., whose road is 
being equipped with the Wheless underground electric system, 
have 2 of their 444 miles completed. The conduits are being laid 
and the underground work will be in readiness in about three 
weeks. The engines and dynamos are in position and it is expected 
the first car will be put in operation by the first of June. On that 
part of the line now being completed the travel at timé reaches 
80,000 passengers per day, which will give the Wheless system the 
severest test. This portion of the road will have an equipment of 
eight cars. The company will start on the construction of a 
$200,000 bridge across the Potomac River this summer, and it will 
be adapted to the use of the underground system. It was only 
after tino - u. à v. cessful operation of one-half mile of experi- 
mental road which was constructed at a cost of over $50,000 that 
the Washington & Arlington Co. consented to adopt the Wheless 
system. 


Cona@pon, BLISS & DANIELS are installing a 800-light plant of 
the Edison system in the Oregon Avenue Apartment House; a 
complete 150-light Edison plant on the steamer ‘‘ River Queen,” 
now under construction at Baltimore, and have just completed 
the se of the Washington Light Infantry Armory for 300 
lights. This enterprising firm are selling fan motors by the ton. 


THE Hanson BATTERY, LIGHT & POwW ER Co. will bring out 
something during June which will be very interesting to all 
yachtsmen. 7 


Departmental items of Electric Light, Electric 
Railways, Electric Power, Telegraph, Telephone, 
New Hotels, New Buildings, Apparatus Wanted, 
Miscellaneous, etc., will be found in the advertising 
pages. 


—— 
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ELECTRICITY AT THE BELMONT AND SHERIDAN 
MINES, TELLURIDE, COLORADO. 


BY 


- T HAS seemed to the writer that a short de- 
scription of the electrical plants in use at the 
Sheridan and Belmont mines may prove of 
interest as an example of the solution of the 
problem of utilizing water-power situated at 
a distance from the points of operation ; es- 
pecially as in one of these instances, the cost 
of packing coal to the mines practically pro- 


Fig. 1.—AN ELECTRIO TRANSMISSION AT TELLURIDE, COL. 


hibits the use of steam. The mines named are in the 
vicinity of Telluride, a large mining centre, of which a 
very characteristic street view is here given in Fig. 2; 
while the contour of the country and the position of the 
electric plants may be fairly judged from the outline 
sketch presented in Fig. 1. 

The mines of the Sheridan Consolidated Mining and Mill- 
ing Company are amongst the most productive in Colorado, 
and under the management of Mr. J. H. Ernest Waters 
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have reached their present condition of successful and 
economical development. The mouth of the main crosscut 
tunnel is at an elevation of 2,700 feet above the terminus 
of the Rio Grande Southern Railroad, and at a distance of 
about 14 miles. The ore is brought down on a double 
track inclined cable road, 24-inch gauge, laid out and built 
under the direction of Mr. Waters. An endless cable is 
employed, and the cars are attached to the cable by | 
“ chain clip” (patented by Mr. Thomas J. Waters, formerly 
of the Westport Coal Mining Company, of New Zealand), 
which has proved eminently satisfactory on grades up to 
35 per cent., as on these inclines, and when every other 
device for this purpose has proved unsuccessful. The 


Sheridan concentrating mill is situated at the foot of these 


inclines, and has a capacity of 100 tons per day. It com- 
prises crushers, stamps, Frue vanners, etc., and is provided 


with furnaces, retorts and all apparatus necessary for the 
The situation of the mill is 
shown in Fig. 1. From April to the beginning of October, 
the mill is run by four Pelton water-wheels, 24 inches to 
2 feet in diameter ; and in winter, when the water supply 
falls short, the power is supplied by a 120 h. p. engine, and 
a supplementary engine of 35 h. p., the latter being used 
to drive the light and power dynamo, and to furnish power 
for the machine shop. 

At the mouth of the tunnel, near the head of the inclines, 
are the ore house and miners’ boarding house. The board- 
ing house contains some 56 rooms, each room having ac- 
commodations for eight men. The equipment of this 
establishment is very complete ; it is lighted by electricity 
and heated by steam. The ore house is at the mouth of 
the tunnel, where the ore coming from the mine is sorted, 
the high-grade, or smelting ore being sacked and shipped 
directly to the smelters, while the second-class, or concen- 
trating ore, goes to the mill. 

The electrical work consists in lighting the inclines, 
which are snow-shedded for the greater part of their length, 
the ore house, boarding house, tunnel, and the main 
Sheridan shaft, and in furnishing power for the crushers 
in the ore house, and for hoisting in the mine. A C. & 
C.” dynamo, of 30 k. w. capacity is placed in the mill at 
the foot of the inclines, and while water is available, it is 
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Fie. 2.—A CHARACTERISTIC STREET SCENE IN TELLURIDE, COL. 


driven by a 28-inch Pelton water-wheel; and during the 
winter, by a 35 h. p. Ideal engine. The circuit from this 
dynamo follows the inclines up the mountain a distance of 
about 8,000 feet to the ore and the boarding houses, and 
from this point, it is carried through the tunnel a distance 
of 3,300 feet, and then up the 
Sheridan shaft, a further dis- 
tance of 1,000 feet, to the upper 
levels of the mine. There are 
250 to 300 lights on this circuit; 
and in addition to these, there is 
a 10 h. p. motor in the ore house, 
which furnishes power for the 
crushers, and a 5 h. p. electric 
hoist in one of the shafts. The 
dynamo operating these circuits 
has been in constant use day and 
night since starting, without the 
least hindrance or delay of any 
kind, and works equally well 
under all conditions and changes 
of load. The relations of the 
dynamo windings to the resist- 
ance of the main circuit are in 
fact so nicely proportioned that 
the throwing on and off of the 
ore crushers or hoist has scarcely 
any perceptible effect on the 
lights which surround them ata 
distance of 8,000 feet from the 
dynamo. 

The plant installed for the 
Belmont Consolidated Mining 
Company is of much greater 
capacity, and is used exclusively 
for operating the mill, which is 
located near the top of the range, 
in what is known as the Savage 
Fork of Marshall Basin. In ele- 
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vation it is about 3,000 feet 
above the power house, and the 
length of the line or circuit be- 
tween the two is something over 
11,000 feet. The distance, how- 
ever, by the trail, is about four 
miles. In constructing this line, 
great care was used to avoid 
places where snow slides score 
the mountain sides every winter. 
At one point, the line 1s carried 
across the path of a very heavy 
snow slide a distance of 800 feet, 
each leg of the circuit being 
suspended from a three quarter- 
inch steel cable, which is securely 
anchored at each end, The situ- 
ation of the power house is 
shown in Fig. 4. The water 
supply is taken from the head of 
the stream supplying the Sheri- 
dan mill, and the location of the 
power house being above the 
level of the Sheridan flume, the 
tail water is carried across the 
gulch, as shown in the cut, and 
made to do duty for the con- 
centrating mill below. In this 
power house are placed two 30 
k. w C. & C. dynamos, as 
shown in Fig. 5. This also 
shows the 36-inch Pelton wheel 
(under a head of 670 feet, and 
able to develop up to 210 h, p.) 
coupled direct to the end of the 
driving shaft. In the mill are placed two 30 h. p. motors, 
two motors being used instead of one for convenience in 
packing up the trail. The machinery in the mill consists 
of two Dodge crushers, one set of large duplex Cornish 
crushing rolls, three 5-foot Huntington mills, three Frue 
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vanners, and six bumping tables. This machinery was 
furnished by Messrs. Fraser & Chalmers of Chicago. 


The operation of the Belmont plant, so far, has been of 


- — ù — —e ee i aR S a a — — —ſdwũ 
» = x * > 
. .d . 7 
: ‘ 1 


Fic. 8.—SHERIDAN MINE PLANT, SHOWING POLE LINE THROUGH 


the most gratifying character. During the initial run last 
year, and since starting up again this season, the behavior 
of the electric machinery has been uniformly satisfactory. 
The “drop” between the generators and the motors, a 
distance of about two miles, is only about 8 per cent. 

This machinery was manufactured by the C. & C. Elec- 
tric Motor Company, and installed under their supervision; 
and it may safely be said, in view of the excellent results 
obtained, that it constitutes one of the most efficient and 
successful electrical mining plants in this State. A faint 
idea of some of the difficulties encountered in installing the 


Fic. 6.—HAULING BOILERS UP THE MOUNTAIN. 


plant may be gathered from Fig 6, which shows the slow 
and laborious hauling of the boilers up a steep mountain 
side. 
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A BISMUTH BATTERY. 


Ir two bismuth electrodes are plunged into a vessel con- 
taining a solution of bismuth-chloride, or of hydrochloric 
acid, and if one of the electrodes is placed between the 
poles of an excited electromagnet, a galvanometer will 
show that a current flows in the liquid from the magnetic 
electrode. This current is always in the same direction. 
The electromotive force varies with the electrodes and 
the solutions; in certain cases it may attain .0023 
Daniell when the magnetic field = 815000 H, where H is 
the horizontal component of the earth’s field. This cur- 
rent, says G. P. Grimaldi in Zl Nuovo Cimento, Vol. XXV, 
p. 191, is due partly to the motion of the diamagnetic liquid, 
which is caused by the magnetic field, and it also seems to 


Fid. 4.—ELECTRIO POWER HOUSE FOR THE BELMONT MINE. 


depend on the peculiar effect which magnetism appears to 
have on the position of bismuth in the electro-contact 
series. 


THE ROYAL SOCIETY. 


JohN AmBROSE FLEMING, D. Sc., who holds with dis- 
tinction the chair of electrical engineering in Universit 
College, London, is one of the candidates selected by the 
Council of the Royal Society for election into that body. 
Dr. Fleming is the author of “The Alternate Current 
Transformer in Theory and Practice,” and of many papers 
1 in the proceedings of the Royal Society, the 

nstitute of Electrioal Engineers, and the Physical Society. 
Dr. Fleming gave a course of lectures at the Royal Insti- 
tution on the induction coil and transformers, as well as a 
discourse on the experiments of Professor Elihu Thomson 
on the phenomena of electromagnetic repulsion. 
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A NEW THREE-WIRE SYSTEM. 


BY 


Aue 


Ir there were no limit to the voltage of economical in- 
candescent lamps we should have no especial use for the 
three-wire system. But, since the voltage of commercial 
incandescent lamps is comparatively low, the conductors 
required fora direct continuous current distribution on the 
two-wire system makes the cost of copper excessive, even 
at the shortest distances met with in central station practice. 
Therefore, there is a very great advantage in a system 
which enables us to operate with independent control of 
each lamp, just as in the two-wire system, and which 
nevertheless enables us to operate with higher k. m. F. and 
less current than is required for the two-wire system. 

Brush and other early workers in the field of electrical 
distribution devised many ingenious series-multiple and 
multiple-series systems, with a view of securing the de- 
sired reduction in the cost of conductors; but none of these 
systems gave the necessary independence of each lamp, with- 
out auxiliary automatic devices, which were not sufficiently 
simple and reliable for a general commercial supply of 
electricity. 

One of the earliest systems of this kind was devised by 
Edison, and is probably still in operation at Roselle, N. J. 
In this system one dynamo was used, having an E. M. F. 
three times that of the lamps, and at every point where 
light was required three lamps were installed in a group. 
The failure of any one of these three lamps extinguishes 
all three and they must be all of the same candle power, 
which does not give a sufficiently flexible system. 

Fig. 1 shows a two-wire system having a dynamo whose 
E. M. F. is double that of the lamps which are arranged two 
in series, with a conductor which joins the point between 
each pair of lamps to each similar point between every 
other pair of lamps. 

It will be evident that, in this system, if any one lamp, 
say, in group 4, be extinguished, no other lamps will be 
extinguished thereby ; but since the dynamo produces a 
constant k. M. F. and since now the resistance of group 4 is 
increased and is higher than the resistance of group B, the 
fall of potential will not be the same as before, the fall of 
po on group a being greater than that on group B. 

hat is, while the potential of the compensating conductor 
N was exactly midway between that of the two outside 


conductors P and m when the number of lamps in groups a 
and B were equal, the potential of N is now not midway 
between that of the main conductors, but is nearer that of 
M, so that the k. M. F. on lamps a is greater than the E. M. F. 
on lamps B. 

Edison devised his three-wire system to overcome this 
difficulty, and made use of a source of energy divided into 
two sources of equal and constant E. m. F. in series with 
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each other and each haying an k. M. F. equal to the E. x. F, 
of the lamps. | 

Edison’s three-wire system in its usual form is shown in 
Fig. 2, and it is so familiar to all that I need only state 
that the resistance of the lamps, as grouped in a three-wire 
system, is four times that of the same number of lamps 
arranged upon a two-wire system ; and that hence the main 


Fic. 2. 


conductors of a three-wire system can be made one-quarter 
the size of those of a two-wire system with the same per- 
centage of lossin the conductors. That is, while in a two- 
wire system we would require two conductors, each of a 
size and weight which we may call 1, the conductors of the 
three. wire system would each be of a size and weight equal 
to 4. So that the two-wire system would have a total 
weight of 2 X 1 = 2; and the total weight of the con- 
ductors for the three-wire system would be 3 x } = 3. 
Or in other words, we would effect a saving of 1} out of 
2, or 624 per cent. This saving is based upon the use of a 
neutral wire, whose size is identical with that of the main 
conductors, which, as we shall see later, is not always 
necessary, 80 that in practice the saving is about 70 per 
cent ; or, in other words, the cost of the three-wire system 
of conductors in practice is about 30 per cent. of that of 
the two-wire system. 

Many methods have been devised to accomplish the 
results obtained by Edison with his three-wire system, 
without the use of the divided source of electrical energy, 
and the cae geet conductor connected to the point of 
division, but heretofore without success. The writer has 
recently however devised a system which accomplishes the 
same result in an independent manner. 

Let us fix our attention upon the compensating con- 
ductor in Fig. 1 and Fig. 2, and see what happens to it 
when a single lamp is turned off. In the case of Fig. 2, a 
current of one lamp flows in the neutral, which had pre- 
viously had no current flowing in it. In Fig. 1, no current 
flows in the neutral, but the potential of N changes. In 
Fig. 2, the potential of the neutral did not change, for its 
potential is constant by virtue of its connection to the 

int of constant potential between the two dynamos. It 
is usual considering these distributions, to consider the cur- 
rents resultant upon the differences of potential, but I 
shall prefer to consider the potential of each wire as a more 
simple and direct method. 

Let us suppose the potential of P to be 200, that of N 
100, and that of m zero, so that we havea difference of 
potential or E. M. F. on both a and B of 100 volts. Also, 
let us suppose we have 100-volt lamps, Now evidently, 
since both dynamos on the three-wire system are machines 
of constant E. M. F. the conductors connected to their 
brushes will have constant potentials, which will be inde- 
pendent of the variations of the load on the two sides of 
the system, if we disregard the slight variations of poten- 
tial at different points along the same conductor, which 
variations are no part of the present discussion. 
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By reference to Fig. 1, we find that the potentials of u 
and r will be constant and independent of the variations of 
load on both sides of the compensating conductor, but that 
the potential of x, the compensating conductor, will 
vary with every change in the load, so that the k. u. F. on 
4 is sometimes higher than that on B and vice versa. 

vident, the problem is, to keep the potential of N 
constant relative to the potential of m and of r, so that the 
difference of potential between N and the outside con- 
ductors, —that is, the E. M. F. on the lamps a and B, will be 
constant, as required by the lamps. One method of keep- 
ing the potential of N constant will be to connect to either 
of the constant potential conductors m or P a source of con- 
stant E. M. F. of 100 volts and connect the other pole of 
this source of constant k. M. F. to the compensating con- 
ductor N. This arrangement is shown in Fig. 3, where the 


source of constant E. M. F. is shown as being a battery, 
either primary or storage. 

Another arrangement, Fig. 4, to accomplish the desired 
result will be to connect between x and one of the outside 
conductors Ma dynamo ,which is driven at a constant speed 
in a constant magnetic field; and hence, produces a constant 
E. M. F. 

If the majority of the lamps are in group a the aux- 
iliary generator c will operate as a motor, driving back 
upon and assisting the same engine that drives the main 
generator d. If the majority of the lamps are in group B, 
the auxiliary machine c becomes a generator and receives 
driving energy from the engine. If the lamps are evenly 
divided between a and B, the machine c will have no cur- 
rent through its armature, since the potential it supplies to 
N is exactly the same as the natural potential of N due to 
the fall of potential in the lamps between M and P. 

Fig. 5 shows an arrangement in which a constant poten- 
tial motor x drives the generator c at a point distant from 
the central station. 

Fig. 6 shows a method of operating two towns or two 


Fig. 4. 


sections of a town in series with each other, so as to secure 
the benefit due to the use of 400 volts for a distribution 
and yet have but one main generator, with three auxiliary 
generators of 100, 200 and 300 volts, respectively, supply- 
ing the necessary potentials to the three intermediate com- 
pensating conductors. 

In practice in the use of this system, there is quite an 
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advantage, due to the use of one large dynamo, for the 
small dynamo requires practically no attention. The field 
of the auxiliary generator is preferably excited separately 
from the main generator, so that the entire regulation of 


Fra. 5. 


The average loss in the conductors of athree-wire system 
is about 40 per cent. of the loss under conditions of maxi- 


mum load. If we pay consideration to the laws governing 
the plant is effected by the field regulator of the main 
generator. 


As regards cost of installation, it is the general impres- 
sion that under average conditions the first cost of a three- 
wire central station plant is greater than that of an alter- 
nating central station. This is, in reality, not the case, if 
the three-wire system be properly designed and the dis- 
tances are those met with in usual practice. The question 
of first cost resolves itself into one of the cost of converters, 
versus the cost of three-wire feeders. 
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the proper loss in conductors, in order to realize a maximum 
economy, considering both interest on conductors and value 
of energy wasted therein, we shall find that, under any 
ordinary conditions, we should have an average loss of not 
less than 10 per cent.; otherwise, the interest on our invest- 
ment in copper will be far in excess of the value of the 
energy which is wasted in them. 

If our average load is 40 per cent. of the maximum, an 
average loss of 10 per cent. will correspond to a loss under 
maximum load of 25 percent. In rare cases the average 
load will be 50 percent. of the maximum, in which case the 
maximum loss should be 20 per cent., in order to have an 
average loss of 10 per cent. 

The loss in the best converters, when fully loaded, is 4 
per cent., and this loss is practically constant and inde- 
pendent of the load. Since the average load on the con- 
verters is 40 per cent, of the maximum, it is evident that 
the average loss in the converters, relative to the energy 
used in the lamps, is about 10 per cent. 

In other words, the loss in a three-wire system varies 
directly as the load; whereas, in the alternating system, 
the larger portion of the total loss is constant and inde- 
pendent of the load. Hence, to secure the same average 
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loss on the two systems, we must have a much larger 
maximum loss in the three-wire system than we do in the 
alternating system. But, as soon as we undertake to 
operate with a loss of 25 per cent. at full load, we find that 
a three-wire distribution presents engineering problems 
not at all simple, for we must not have a variation of pres- 
sure upon the lamps throughout the entire system exceed- 
ing two per cent., and to secure this uniformity of pres- 
sure, while effecting a total loss from dynamo to lamps of 
25 ja cent., involves the necessity of both engineering skill 
and experience. 

The three-wire system is essentially the electrical en- 
gineer’s system. The most perfect results possible are 
obtainable by its use, but, except when installed and main- 
tained under guidance from an experienced electrical 
engineer, one of two results is certain. Either we will 
have a variation in pressure such as to give thorough dis- 
satisfaction to the consumers, and an enormous expense, 
due to lamp breakage ; or else we will have tons of un- 
necessary, unsightly and superfluous copper, which means 
sure death to any extension of the system, involving, as it 
does, an amount of copper increasing as the square of the 
distance. 

Many a good central station plant, installed on the three- 
wire system, is to-day a monument to the plausible theory, 
so conspicuously fallacious in electrical engineering: 
“Make it large enough. It cannot be too large.” In- 
stances are common in this country where a limited terri- 
tory, near the station, was wired for a maximum loss of, 
say, 10 per cent. The cost of copper was quite moderate, 
perhaps one dollar per lamp. On account of a lack of 
proper electrical engineering, the system soon showed a 
variation of five volts, with corresponding increase in the 
lamp breakage. Now the fatal mistake was made of put- 
ting in more copper. The maximum loss is reduced to 
perhaps 5 percent., and the cost is still not excessive, being 
only two dollars per lamp. Buta standard has been fixed, 
which is entirely uncommercial, and all progress in the 
development of the system is blocked by the useless addi- 
tional copper purchased and installed on the rule-of-thumb 
method. ; 

In nine-tenths of the three-wire systems in this country 
the area covered by the system and the capacity of the 
system of conductors can, by accurate electrical engineer- 
ing work, be doubled, without buying an additional pound 
of copper beyond that already in use, and with a loss in 
conductors not exceeding that demanded by the considera- 
tions of best economy. 

But few people realize that, with 110-volt lamps, on a 
three-wire system, having a maximum loss of 20 per cent. 
or an average loss of 8 per cent. the cost of copper is only 
two dollars per lamp, when the system covers a territory 
one mile in every direction from the station. With such a 
loss in distribution any commercial centre can be covered 
by a three-wire system, at a cost no greater than that of the 
alternating system, and often much less; and it presents 
strong advantages at present, on account of its applicability 
for motive power as well as light. 

The alternating system, however, presents advantages on 
account of its simplicity, both in installation and operation, 
which make it far preferable to the three-wire, in cases 
where a system is to be installed and extended, without 
electrical engineering advice. To economically supply the 
requirements of a general electrical distribution in a town, 
both the three-wire and alternating systems are at present 
essential, and since both systems can now be supplied by a 
large number of different concerns, there is no reason why 
future central stations should not have all the advantages 
of both systems. 


“THE BEST.” 
A SUBSCRIBER at West Lynn, Mass., writes us: I consider 
THE ELECTRICAL ENGINEER the best magazine of electrical 
science yet published.” 
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IRON PIPES FOR INTERIOR CONDUITS. 


BY 


Two and a half years ago the writer was asked for an 
opinion in regard to interior conduits, and to the surprise 
of the party asking the question, he said: “Interior con- 
duits to be successful must be able to stand the action of 
all kinds of alkali in plasters, and must be absolutely proof 
against the tools of mechanics, and, furthermore, abso- 
lutely waterproof and fireproof, and must not be relied 
upon for insulation, the only place ar insulation being 
upon the conductors themselves.” The question was then 
asked : ‘‘ Why, then, do the New England Underwriters 
insist upon the use of conduits, and furthermore, allow the 
use of such cheap grades of wire? The reply was, that 
any party or parties who recommended any conduit then 
on the market, or demanded its use, and allowed twin con- 
ductors with cotton insulation, was either ignorant of the 
entire subject, or was interested ; for the only conduit that 
was needed was that used by the gas man, viz., iron pipe, tobe 
made and installed under certain specifications. The writer 
also had the word of one of the largest pipe-makers that a 
first-class article of piping with right and left threads could 
be placed on the market at the same price as gaspipe, and 
perhaps cheaper; but the trouble with this system was, 
simply that it could not be patented, and therefore, under- 
writers, architects, and owners of buildings must be kept in 
blissful ignorance of the safety and feasibility of iron con- 
duits so as to enable conduit people to line their pockets 
with the money of the poor public. 

For this answer the writer was severely criticised by 
certain parties, but, nevertheless, time has proved that the 
remarks were correct, inasmuch, as, at the Convention held 
at Buffalo in February of this year, Capt. Brophy, formerly 
of the Boston Insurance Exchange, was forced to admit 
that the conduits used were a failure, 

The writer over two years ago installed in New York 
an installation of over 3,000 lamps, and all the primary 
feeders connecting the various converters were placed in 
gaspipes. The pipes were laid on the iron ledges of the 
building and white core taped wire used ; and, although 
these pipes and wires of a total length of about two miles 
were placed in position by inexperienced men, yet they 
have been in constant successful use for eighteen months, 
conveying a current of 15 amperes and 1,000 volts, con- 
stantly exposed to the weather; and yet we hear that it 
can’t be done—that to install iron pipes and pull in wires 
for use at 50 or 100 volts pressure would be suicida. Is 
not every combination gas fixture an example of conduits ? 

That the conduit people have seen their blunder is only 
too evident as we all know, from the fact of their covering 
their present material with metal ; but let us hope that 
before long the underwriters will not only allow, but insist 
on, solid metal conduits specially built and installed in all 
classes of concealed work, and then, and not till then, will 
this everlasting hue and cry about electric light fires cease. 

The New Orleans Underwriters have just adopted a 
stringent rule in regard to conduits, but they are simply 
recommending a special conduit, although it does not show 
on the face of their order, and they will go through the 
same experience, only in a less degree, that the Boston 
Underwriters have passed through. There is, in the 
writer’s judgment, but one corduit; and let us learn a 
lesson from our enemy, the gas-man, and use it—the iron 
one. I may add that the Chicago Underwriters have 
recently stated that they are in favor of iron conduits; 
and the question must soon be faced by all concerned. 
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NOTES ON THE DETERMINATION OF WIRE FOR 
MULTIPLE ARC DISTRIBUTION. 


BY 


Waite Mr. Woodbridge! has given us some instructive 
and interesting formule, they are not readily adaptable 
owing to the form in which he has left them. By going a 
little farther we can deduce from them others, equally 
interesting, and of far greater practical value. Taking the 
familiar formula 


10.3 xX Cx D 
. . = >? — — 1 
C. M. 7 (1) 


and the case assumed by Mr. Woodbridge in Fig. 4 of his 
article as shown below, viz.: 


B 
Elec, kngineer 


Current consumed at a = a,, 

6¢ (c 60 B a,, 
together with his deduction (the denominator of which I 
have taken the liberty of changing, thinking it must be a 


typographical error, and substituting , for W, we have 
C. M. sa Va +a, (2) 
C. M a Va, 
from (1) 
3 
loss, , = n ne (3), 
10.3 X d, xa 
= 5 2 4 
and loss, U 4) 
3) and (4) 
(3) 10.3 X d, X (a, + a,) 
loss. . C. M., 
loss 4. B. 10.3 * d, * a, 
2 , (a, ta) „ C. M. 
dJ, X a, C. M. . . 
Substituting from (2), 
loss, 4, X (a. +a) V. 
oss , 4, N 4. Va T a, 
Reducing = 
loss. . d, * Va, + 4. (5) 
loss ,. ». d, Va, 
. The loss should be proportional to distance x 
current. 
Let V = total loss = loss, , + loss ,. 
Then, loss. . = V — loss... Substituting in (5), 
loss. _ 4X Va, T 4, 
V — loss u. 4. d, x Va, 
Fd, XV, +a, 
.°. loss, , = = — — (6) 
d. X F d, X Va, + ty 
d a. 
and loss, , = a a Va, (7) 


dx VX Vu, + a. 


(6) and (7) are, I believe, the most convenient forms in 
which they can be left, as they tell us how to proportion 
our losses, and leaves us free to use any formula, chart or 
other method that we may prefer, with which to calculate 


1. See TEB ELECTRICAL ENGINEER, April 18. 
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our millage; though we could continue and produce formule 
giving us the area direct, without the determination of the 


losses. The same reasoning applied to Mr. Woodbridge’s 
second deduction gives, 
loss, , d, . d 
1 = —1; from which we get loss. = rt Z and 
Va, 
loss | „= —— 2. 
d, + dh 


THE APPLICATION OF LOGARITHMS IN CALCU- 
LATING SIZES OF ELECTRIC CONDUCTORS. 


Jin} 2 


Fzw indeed are the problems to which logarithms may 
not be applied to advantage. In the solution of prob- 
lems involving involution and evolution they are indis- 
pensable. However, with practice, so that one can handle 
them quickly, the ordinary calculations involving multi- 
plication and division may be handled quickly and accu- 
rately, and that too, with a great reduction of mental labor. 
In fact logarithms may well be called “the lazy man’s 
method.” Those engaged in laying out wiring plans, 
know well the tediousness of such an undertaking requir- 
ing, as it does, many repetitions of the same formula. No 
doubt the monotony of the work makes it such that errors 
are liable to creep in, purely from that cause. 

The method of applying logarithms in this case differs 
in no way from that of the ordinary or Briggsian 
method. Any table of common logarithms may be 
employed. In the following table the logarithms are those 
of the constants for given losses in volts, and are used as 
shown in the formula: 


Volts loss. Log. Volts loss. Log. 
1 1.826541 6 0.547775 
2 1.025806 7 0.481448 
3 0.849419 8 0.423246 
4 0.724276 9 0.869216 
5 0.627366 10 0.326336 


log 4 = 0.602060. 


FORMULA, 


log d = log C + log D + log V, for 2. wire system. 
log d' = log C + log D + log V—log 4, for 3-wire 
system. 
di = area in circular mils. 
C = current in amperes. 
D = distance in feet from source of supply to delivery. 
Example.—īt is required to find the area in circular 
mils of a conductor which will carry 100 amperes of cur- 
rent 800 feet, with 4 volts loss. 
Solution.—Log 100 = 2.000000. 


“ 800 = 2.903090. 
„ V = 0.724276. 
sc d = 5.627366, for 2-wire system. 
ve 4 = 0.602060. 


‘< d = 5.025306, for 3-wire system. 

This calculation is explained as follows : 

The number represented by log 5.627366 is 424,000, 
which is the required area in circular mils for the 2-wire 
system. The number represented by log 5.025306, is 
106,000, which is the required area in circular mils for the 
3-wire system. 


576 
Heating Efect.—It will be remembered that wiring 
formule are not always applicable; that is, the area of the 
wire as found is insufficient in many cases to carry the 
current without undue heating. After computing the 
size of wire by formula it is always essential that it be 
compared with some standard for safe-carrying capacity. 
The following method by logarithms may be found easy 
to work; the result has been practically tested, and is known 
to be correct: 
log Ç = (g 4 x 8) — 8.897940 
d = diameter of the conductor in mils, 
C = current in amperes. 
Ezample.—It is desired to find the safe-carrying capacity 
of a wire 460 mils in diameter. 
Solution.—Log 460 = 2.662758 
3 


7.988274 
3.397940 
2) 4.590334 
log C = 2.295167 
The number corresponding to log 2.295167 is found to be 
197.31. Hence, 197.31 amperes is the safe- carrying 
capacity. 

t is assumed in working these problems that the con- 
ductors are of 96 per cent. conductivity and that they will 
heat 30 degrees Fahrenheit over the surrounding temper- 
ature when covered with average rubber insulation taped 
and braided. The specific resistance is taken at 75 degrees 
Fahrenheit. 


SOME ABNORMAL EARTH CURRENTS. 


DOn 


I HAVE recently encountered phenomena in the domain 
of earth currents which varied somewhat from the ordi- 
nary manifestations with which I am familiar, and an 
account of which may be of interest. 

One of the lines of the Postal Telegraph-Cable Co. 
carrying three wires, traverses a section on the east bank 
of the Mississippi, between Venice and Alton, Ill., which 
was inundated during the recent flood. At one point, 
about 10 miles from St. Louis, two poles were washed out 
and two of the wires were broken and fell into the river. 
The third wire pulled out its pins and remained intact, 
spanning the break in the 97 line, and clear of the water. 
On grounding the two broken wires at the St. Louis office, 
a current was formed of sufficient strength to work the 
instruments on both wires. The current was negative in 
polarity, with an E. M. F. of about 13 volts, as shown on a 
voltmeter. The current remained steady, with no per- 
ceptible fluctuation for several days, until the wires were 
taken out of the water and restored to their normal con- 
dition. During that time the two broken wires were kept 
open at Alton, beyond the break; the only “live” wire 
within three miles of the break was the third wire on the 
same line, the opening of that at Alton did not affect the 
current on the other two wires in the least; so that there 
would seem to be no doubt about the current in them being 
an earth current. 

We have another instance of a permanent earth current 
in one of ourcity wires. The wire extends about five miles 
to a point in the southwestern part of the city where it is 
“grounded” on the water pipes in a manufacturing 
establishment, several blocks away from any electric rail- 
way or line of telegraph wires. On grounding this wire 
at the main office, a negative current with an E. M. F. of 15 
volts shows itself. This current has remained at its 
present strength for over five years, and fluctuates but little. 
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The current is amply sufficient to work the wire without 
the use of any battery. 

In many other wires the earth current is found to be 
appreciable on an ordinary relay, but does not approach 
the instances cited in strength or permanence. 


PEARSON’S AUTOMATIC STORAGE BATTERY 
CUT-OUT AND SWITCH. 


- LA 


In installing secondary battery plants one of the chief 
difficulties the engineer encounters is the trouble in in- 
structing the attendant in the use of the hydrometer to 
determine the amount of the charge. An incident of this 
kind suggested an arrangement which the writer con- 
structed about a year ago, and which has since proven to 
work very satisfactorily, being very sensitive and positive 
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PEARSON’S STORAGE BATTERY CUT-OUT AND SWITCH. 


in its action. One cell of the working plant, as shown in 
the accompanying diagram, is extended by means of the 
wires 1, 2, to a suitable shelf or case so as to retain its 
original position in the circuit. A hydrometer ¢ bearing a 
cap of aluminum, and contact pin F is suspended in a per- 
pendicular position by means of the support L, in which it 
moves freely and also acts as a guide to the terminals E k, 
which should be made so as to be adjustable to a higher or 
lower position. The operation is as follows : 

The switch bar c, being thrown up in its position for 
charging, is locked in this position by the lug in the end of 
the movable core D, acting in solenoid a; this throws the 
charging current at K K through battery B, which continues 
as long as the hydrometer is below the proper density 
point. But when the solution reaches the proper density 
the hydrometer rises, closes the local circuit at E £, which 
pulls out the lug at the end of the movable core p, 
engaging the end of bar c and allowing it to drop by 
gravity or spring, cutting out the battery and throwing in 
lamps or resistance at N N. This same operation opens the 
local circuit 33. The instrument remains in this condition 
until discharged, and the bar c is again thrown into position. 

The cell M should have a thin film of oil poured over the 
solution to prevent evaporation, and care should be taken 
to always have the solution at the proper height by means 
of water lines WI. 
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NEW THOMSON HOUSTON DIRECT-ACTING ELEC- 
TRIC HOISTS. 


Tuer rapid hoisting of heavy loads from deep mines by 
the direct application of the power to the reel shaft with- 
out the intervention of gearing, offers the most favorable 
conditions for the use of the electric motor in hoisting work. 
Much greater economy can be shown in the use of power, 
while a high hoisting speed can be safely and easily 
attained—a matter of importance where large quantities of 
ore are to be handled. Having in mind the fact that gear- 
ing has its limits, both in speed and safety, the Thomson- 
Houston Electric Co. have just brought out a new direct- 
acting electric hoist designed in general to operate with 
flat wire rope. The hoist, which is shown in the accom- 
panying engraving is operated by two M. P. type motors, 


one on each end of the reel shaft, each capable of develop. 
ing 500 h. p., or having a combined output of 1,000 h. p. 
This hoist is designed to raise a load of 10,000 pounds from 
a depth of 2,500 feet in one minute. Of course, for hoist- 
ing and lowering men, or for other purposes, any desired 
speed can be obtained at the will of the operator. Lower- 
ing can be done under complete control of the motors and 
without the use of the brakes when desired. Post brakes 
of a very powerful and effective type are used, being drawn 
together by rods above and below the reel shaft, so that all 
parts move in parailel lines, distributing the wear equally 
on the brake shoes and applying the pressure at two points 
in each shoe equally distant from the centre. The shoes 
are also pivoted at the centre, so as to quickly adjust them- 
selves to the faces of the brake wheels. The clutches are 
of the jaw type, that portion of the shaft upon which they 
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slide being hexagonal in form. Both clutches and brakes 
are operated by cylinders using compressed air, a small air 
compressor driven by an electric motor placed at the centre 
of the hoist supplying air for this purpose. The compressor 
requires no attention whatever, being automatic in its 
action ; stopping when the pressure in the receiver forming 
oint, and operating entirely in- 
dependent of the hoist. Two sets of valves, actuated by 
hand wheels, one for the brake and one for the clutch, are 
placed convenient to the operator on each side of the centre 
of the hoist, each set controlling the brake and clutch on 
its side. 

The brake wheels, reels, etc., are, as will be seen, of the 
usual form, the brake wheel being keyed to the hub of the reel, 
which runs loose upon the shaft when not in clutch. The 
reel hubs are bushed with hard composition, means for their 


== 


thorough lubrication and easy removal being provided. 

Dial indicators operated by worm gears on the reel hubs are 
attached to each reel, showing the position of the cage in the 
shaft. All levers are arranged within easy reach of the 
operator, so that one man can attend to both reels and 
brakes without difficulty. 

Only about one-half the space of steam hoists of the 
same capacity is occupied, insuring a great saving in 
buildings and foundations alone, while the well-known 
economy of the electric motor in the use of power makes 
its application to direct-acting hoists requiring large power 
of the utmost importance in a commercial sense. We may 
add that these hoists are built in sizes from 500 to 3,000 h. 
p.; the largest being capable of lifting a weight of 32,000 
pounds from a depth of 3,000 feet at a speed of 3,000 feet 
per minute, 
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SELECTIVE SIGNALS IN TELEPHONY. 


VER and anon, branches of an art which have remained 

in a quiescent state are suddenly called into promi- 

nence, and the most recent example of this is to be found in 
the field of telephony. Many of our readers will remember 
that shortly after the telephone became a practical and 
commercial success the need was recognized of a simple 
device which would enable more than one subscriber to be 
placed upon a single line without interference with one 
another. Yet after nearly fifteen years of trial and experi- 
ment the fact remains that “individual calls” have not 
been introduced. Even with all the other needs which are 
still the subject of work and speculation in telephony, we 
believe we are safe in saying that there is no more import- 
ant requirement to be filled in this field than the introduc- 
tion of a thoroughly reliable and commercially practical 
individual call. The time is not far distant when, in our 
large cities at least, it will become a matter of absolute 
necessity to place more than one subscriber on one line. To 
state the case in another way it is problematical 
whether if the number of subscribers in New York City 
were raised from the present number to three times that 
number, or say thirty thousand, the telephone business 
would be a paying one at the rate charged at present. The 
individual call would be one great factor, though not the 
only one, it is true, in handling a business of this magnitude 
effectually ; and hence it would be well for electricians to 
devote their serious attention to the solution of this prob- 
Jem. Mr. Thomas D. Lockwood deserves the thanks of all 
workers in this field for the admirably clear and succinct 
manner in which he has presented a digest of the state of 
the art of individual signaling, in his paper read before the 
American Institute of Electrical Engineers, at Chicago. 
As he puts it, much time has been wasted by inventors in 
the past, owing to a lack of knowledge on their part of 
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telephone work done in this department, in which alone no 
fewer than one hundred and sixty-one patents have been 
issued in this country. Besides that, however, he points 
out what ought to be avoided and what is essential to a 
successful instrument of this type,—information which 
many have long sought at great sacrifice of time and 
money. 


LEONARD’S THREE-WIRE SYSTEM. 


Tue distribution of current viewed from the standpoint 
of economy in copper has from the first been the study of 
all electrical engineers, and was naturally forced more par- 
ticularly on those who chose the methods of low tension 
distribution. Even Mr. Edison, who has always advocated 
putting down plenty of copper, saw the limitations which 
a two-wire system placed upon low tension distribution, and 
the evolution of the three-wire system was the natural 
consequence of a demand for a method which, while per- 
mitting each lamp or other “translating device” in the 
circuit to be manipulated independently of every other and 
at its original low potential, still allowed of an appreciable 
reduction in copper. The practice inaugurated by Mr. 
Edison has since been adhered to almost without a single 
modification, except in detail, and hence it is all the more 
interesting to note a departure in this method of distri- 
bution as proposed by Mr. H. Ward Leonard and described 
by him elsewhere in this issue. Mr. Leonard shows how 
by means of a generator connected to the two outside wires 
of a three-wire system in conjunction with a smaller aux- 
iliary generator or motor as the case may be, the current 
in the neutral wire can be taken care of and the system be 
maintained in equilibrium. Incidentally Mr. Leonard also 
points out a few considerations of the highest importance 
in the designing of a three-wire system, and shows how in 
the effort to reduce the losses on a part of the system the re- 
mainder may be seriously affected. If Mr. Leonard’s bold 
statement that nine-tenths of the three-wire plants in this 
country could be doubled in capacity by good electrical 
engineering is true, then there is a field here alone which 
might give our electrical engineers work for a long time to 
come without the need of looking for new fields to conquer. 
We fully agree with him, nevertheless, that the three-wire 
system is still open to vast extension and improvement, 
and need only recall to our readers the excellent work now 
being done in Brooklyn, N. Y., by Mr. W. S. Barstow, an 
account of which has already appeared in these columns. 


GOVERNING STEAM ENGINES ELECTRICALLY. 


As the electric art advances, engineers are constantly 
brought face to face with imperfections in the older types 
of machinery which are employed as auxiliaries, of which 
the steam engine is probably the most conspicuous ex- 
ample. Much has already been done towards the improve- 
ment of the steam engine as a prime mover, especially in 
the direction of its regulating properties. This was justly 
deemed necessary in the early days of electric lighting, 
where the slightest inequality in the speed showed itself 
perceptibly in the character of the light; but regulation 
has more recently become a matter involving, not merely a 
question of smoothness in working, but also of economy. 
It was early suggested that electromagnetic apparatus 
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might be emlpoyed for the regulation of engines driving 
electric machines, and several devices of this nature will be 
recalled by our readers. They consisted almost without 
exception in throttling governors, and were, in con- 
sequence, but ill adapted to the finer regulation and 
economy desirable. In investigating the methods by which 
the best results in electric governing can be obtained, Mr. 
Wm. S. Aldrich, of the Johns Hopkins University, in a paper 
read before the American Society of Mechanical Engineers, 
at its San Francisco meeting, points out that an electromag- 
netic mechanism under control of the turning movement 
of the dynamo, or of its external electric circuit, can be 
used by introducing the dynamometer governing principle, 
while the centrifugal governing power may be introduced 
to control the engine when there is no load on the dynamo. 
By employing a ‘‘rotary-piston” valve, a compound move- 
ment may thus be obtained by giving the centrifugal valve 
governor control of the reciprocating, and the electromag- 
net mechanism control of the rotary movement, It is 
evident that a variety of forms of apparatus is open to the 
electrical engineer for carrying out this method of com- 
pound governing. With a valve so controlled the distri- 
bution of steam on a multiple expansion engine, for elec- 
tric railway service, for instance, could be controlled in a 
manner far better than is now done with the centrifugal 
governor alone. It is also apparent that with such a sys- 
tem of governing the weight of the fly-wheel necessary to 
obtain the necessary uniformity of speed might be consid- 
erably reduced. We hope that Mr. Aldrich may succeed 
in having the ideas put forward by him carried out in a 
practical way, as the method suggested seems well worthy 
of a fair trial. ; 


THE VALUE OF CONDUITS FOR WIRES. 


AN article by Mr. Fremont Wilson in our columns this 
week describes on installation made by him in this city of 
over 3,000 lights, in which the wires are carried through 
iron pipe. The plant has been very successful, he says, and 
he comes out therefore as a strong advocate of solid metal 
conduits. The fact recorded is very interesting, and it 
would seem that iron pipes have an important place in elec- 
tric lighting economy, but we cannot follow Mr. Wilson in 
his attack on interior conduits of the type with which we 
are now all familiar. There are two or three such now be- 
fore the public, and the manufacturers of one of them at 
least deserve all the benefit they can get from the indis- 
putable fact that they were first and foremost in promot- 
ing the plan of “piping” the electric light wires. We 
have always looked upon that as one of the greatest 
advances made in incandescent lighting, and we believe the 
time is rapidly approaching when interior wires will be run 
through tubes only, and will not be permitted to ramify in 
any other way in any building whatsoever. As to the 
patent side of the question, it seems only natural that in 
developing tube systems, ideas and methods of great value, 
if covered by patent, would be developed; and if that is 
the case, it is to be hoped that in this field as in every other 
where the inventor works, the patentees will be able “to 
line their pockets with the money of the poor publio.” We 
are only at the beginning of incandescent lighting, and 
therefore everything that will add to its convenience, 
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safety and flexibility is to be encouraged. That there 
should be a fight, and a vigorous one, for the control of 
new and valuable features of wiring is only natural, but 
we must confess that our sympathies are with the men who 
spend time, money and brain power in perfecting those 
features rather than with the people who want to use them 
for nothing. Mr. Wilson is of the opinion that he has hit 
upon one method free from patent royalties. If so, no one 
is injured. 


LIGHTING THE WORLD'S FAIR. 


REFERENCE was again made in these columns, last week, 
to the contract secured by the Westinghouse Electric and 
Manufacturing Co. to furnish the incandescent lighting for 
the World’s Fair, and to the large amount of the bond re- 
quired from Mr. Westinghouse, namely, 31,000,000. It is 
now reported from Chicago that Mr. Westinghouse has 
gone to that city to obtain, if possible, a reduction in the 
amount of the bond, and that he is quite willing to stake 
$500,000. While it is most essential that the lighting 
should be a sure thing, we cannot but feel that the terms 
have been made unduly onerous, and that Mr, Westinghouse 
is right in his contention. If bonds of this magnitude were 
asked every time a plant of 5,000 or 10,000 h. p. was re- 
quired, electric light and power would not make anything 
like the headway they are now doing. We may be wrong, 
but the prices of the contract are so low that for that 
reason alone the Westinghouse Company ought to receive 
generous treatment. It certainly stands to make very 
little out of the contract, probably nothing except “ the 
ad. there is in it,” which is very much like the benefit 
derivable from bill posting; and the company is therefore 
entitled to the consideration due a low bidder under the 
circumstances. The price, if we are not mistaken, now 
stands just short of $400,000. For that sum Mr. Westing- 
house will be called upon to furnish 83,410 incandescent 
lamps of 16 c. p. each and 6,212 lamps of 10 c. p. each, 
making a total of 89,622 lamps. In addition he will fur- 
nish 8 arc lamps of 2,000 o. p. each, which will be installed 
in the dome of the Administration Building. Can any- 
body else be very anxious for the contract at that price ? 


SPARKING AND FLASHING IN DYNAMOS. 


In a paper read before the Chicago Electrical Asso- 
ciation on the above subject, Mr. F. R. McBerty has an- 
alyzed the actions which take place in the passage of a 
generating coil on the armature and showed how the ideal 
non-sparking conditions are modified by disturbing actions. 
Taking for an example a Gramme wound armature, Mr. Mc- 
Berty pointed out, how the self-induction of the armature 
acted to cause flashing upon a change of load, and the 


_dithiculties it introduced in effecting regulation. One method 


of overcoming the difficulty is to employ a brush are rather 
a multiple brush covering a portion of the circumference 
of the commutator; in that case the brushes must be 
placed a little forward of the neutral line, in order to ful- 
fil the conditions necessary to prevent sparking. Mr. Mo- 
Berty’s paper presented the subject in a very clear manner 
and we remark that in the new edition of “ Dynamo Elec- 
tric Machinery,” Prof. Sylvanus P. Thompson adopts a 
similar method of explaining the phenomena of sparking. 


SELECTIVE OR INDIVIDUAL SIGNALS. 
BY THOMAS D. LOCKWOOD. 


THE USE OR FUNCTION OF SELECTIVE SIGNALS IN TELEPHONY. 


THE business of the average user of the telephone keeps a line 
sapore but for a very small part of the entire business day, 
and for the remainder of the time the line wire is idle and earn- 
ing absolutely nothing. If by any means it could be made pos- 
sible to place several sub-stations in connection with the same 
circuit, without materially affecting the efficiency of the service 
rendered, it is obvious that the earning power of the circuit 
would be largely increased. But a call-bell or other signal is 
clearly necessary in order that the attention of the station may 
be attracted when some other station desires to communicate, 
and as we add stations to a circuit we also necessarily add call- 
bells; thus introducing two practical objections, viz : 

1. A most incessant and annoying ringing, because a call sent 

to any station is heard at all stations. 

2. The necessity of distinctive signals, whereby when the bell 
at any station is rung the attendant may know whether 
the call is for his or for some other station. 

At this juncture the selective si steps in, and its special 
work or function may be thus stated : That two or more stations 
being electrically connected with the same circuit, the call-bell 
at any predetermined or desired one of such stations may be 
operated, and the call given there, to the exclusion of the call- 
bells at the other stations, which at the same time remain quies- 
cent, or are silent. l 

This statement of function justifies the term selective signal” 
which I have adopted, and which I conceive to be more appro- 
priate than the old term ‘‘individual signal” because more 
descriptive. 


HISTORICAL SKETCH OF SELECTIVE SIGNALS. 


The idea of producing a practical selective signal is not (as 
might from the introductory remarks of this paper have been 
supposed) one which made its first appearance subsequent to the 
advent of the telephone. 

Appliances possessing the same characteristics appeared in 
England many years ago, and several forms have from time to 
time been patented in this country for use in connection with 
telegraphy, which closely resemble some of the forms which 
ee the last 10 or 12 years have been reinvented and patented 

ere. 

One of these’ is based u 
wires, two or more of whic 
sub-stations. 

A second! involves two wires together with the use of both 
directions, and varying strengths of current ; and states itself to 
be ‘‘for sounding any particular alarm in a set of telegraph 
stations.” 

The third.“ quoting from the published abstract, is for trans- 
mitting secret intelligence to any one or more stations without 
the use of extra wires. At each station a metallic disc, suitably 
inlaid with non-conducting portions, is brought to the required 
position in order to complete the circuit or not, by any electro- 
magnetic step-by-step movement, thus excluding or including the 
telegraph instrument at any particular station or set of stations 
as required.” 


n combinations of a plurality of line 
extend from a terminal to each two 


Three other British patents prior to 1876 are of this class, 


one of which’ speaks of an apparatus comprising a main line, 
a series of independent branch or station lines at each end, and 
clocks at both ends working synchronously, which, by means of 
revolving cams, place the main wire in consecutive connection 
with corresponding branches at the two ends for definite times.” 

In France, too, in connection with railway telegraphy, this 
class of invention was formerly very ular; and as might be 
expected, is not neglected by that indefatigable chronicler, the 
late Count du Moncel, who devotes considerable space to the 
subject in the Exposé des Applications de L’ Electricité.® 

In the plan ot Lamothe, for example, which is discussed by 
M. du Moncel, the gong which is to be struck is by one electro- 
magnet brought within range of a bell hammer, which then by 
a second electromagnet is caused to strike the bell. 

Another inventor, Bizot, has a plan for selectively ringing 
bells by means of pendulum hammers placed at the different 
stations, and adjusted at each station to a different length. 

An electromagnet at each station in the main circuit controls 
the swing of the pendulums by its alternate magnetizations and 
demagnetizations brought about by the makes and breaks of the 


main line current; these being effected by a vibratory circuit 


1, Abstract of a paper read at the general meeting of the American Institute 


of Electrical Engineers, Chicago, June 6, 7 and 8, 1892. 
2. Br. Patent 12039, January 25, 1848, H. and &. Highton. 
Br. Patent 12969, February 7, 1850, E. Highton. 


Br. Patent 13427, December 27, 1850, Dering. 
Br. Patent 3006, Deceinber 1, 1863, Wilde. 
Br. Patent 910, March 31, 1865, DeBouneville. 
Br. Patent 1801, June 11, 1869, Lyttle. 
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breaker at the transmitter station, operated by a similar elec- 
tromagnetic pendulum there, which can be adjusted when de- 
sired, to the same length as the pendulum at any one of the other 
stations which it is desired to operate. Only that one to which 
it is adjusted, will be operated; the others remaining inert. By 
so arranging all of the station pendulums that they can be ad- 
justed, any station is enabled to selectively signal any other. 

This apparatus I have described at considerable length, be- 
cause it is founded on the harmonic principle which later was 
introduced into telegraphy, and because it contemplates the use 
in selective signaling of that principle, subsequently more elabor- 
ately worked out by German and American inventors and de- 
scribed in their several patents.“ 

Martorey’s system, which likewise is described by M. du Mon- 
cel, also contains the elements of many subsequent forms. In it. 
by an electromagnetic step-by-step motion, an escapement wheel 
having a number of teeth at least equal to the number of stations 
on the circuit, to give the signal, is brought to a given position by 
a given number of pulsations, differing for each station. All the 
teeth are metallic, and all, except one, are insulated. 

In addition to the lores one examples of the condition of the 
art, it is not, I conceive, out of order to point out that the prin- 
apa which govern printing telegraphy are closely related also to 
selective signaling. Consider, for example, the House, Hughes 
and Phelps telegraphs, and the form of stock quotation recorders 
now so universally employed; in all of these a given letter or 
figure is brought to a suitable point and is then pressed by a final 
operation against the paper to make the impression. 

A good stock of knowledge thus was at the disposal of those 
interested, even at as early a date as 1876, when the career of the 
telephone was only beginning. We had the electromagnetic 
ratchet and pawl, step-by-step movement. We had electrically 
controlled clock-trains. 

Why then was it not easy to make at once a thoroughly satis- 
factory and efficient selective call? One reason is, that the aver- 
age inventor or would-be inventor generally refuses, tacitly, it is 
true, to recognize that there is any material of which he may 
make use. He does not know the state of the art. 

From January, 1879, to December, 1891, 161 U.S. patents were 
granted for forms of Telephonic Selective Signaling appliances, all 
of which I have examined. A careful analysis shows that quite 
a large number of general plans have been proposed, and that each 
of these has been developed in several ways, with greater or less 
care, and to many degrees of perfection. Several sub- methods 
can be utilized in many of the general plans, and in a number of 
cases attempt has been made to provide for several additional 
functions. Though at one or two points selective signals embody- 
ing a few of these different plans are even yet employed, every 
telephone man knows that it cannot truly be asserted that success 
has attended such appliances. 


DESIRABILITY OF SELECTIVE SIGNALS. 


This epigrammatic saying is, however, in some sort losing its 
attractiveness, in face of the multitude of conductors which it im- 
plies; and to a keen observer of the signs of the telephonic times, 
it is evident that a very extensive return to party lines in some 
form will, bye and bye, be inevitable; at all events for residential 
districts, and from this point of view it appears that the demand 
for a simple and trustworthy, but not costly, selective signal is as 
great as ever, and that, if such a thing is made, and its merits 
proved, many more party lines could and would be arranged and 
satisfactorily operated. 

And to aid the adventurer who intends to construct such an 
apparatus, I will outline the principles upon which this class of 
work in its several propused plans have so far been founded, 
reference being made in brackets to a single U. S. patent exempli- 
fying each of the several plans. 


GENERAL PLANS. 


1. To operate the several signals at each gub- station on a circuit 
with differing strengths of current. 

Bells depending for their proper operation on a margin of cur- 
rent are, however, generally untrustworthy. [U. S. Patent—No. 
221,512, Nov. 11, 1879, Buell. ] 

2. Signals arranged to respond to currents of opposed direc- 
tion. 

This implies, of course, polarized bells, and for a line with 
but two stations, it is probably as good an arrangement as can 
be aes U. S. Patent — No. 218,153, August 5, 1879, 
Anders. 

8. Signals involving changes both in strength and direction of 
currents. 

These are apt to be unreliable for the same reason as are those 
of No. 1. [Patent No. 242,408, May 31, 1881, Anders and Vail. ] 

4. Electromagnetic step-by-step devices, acting to bring the sub- 
station signals to a ringing point differing for each section, and 
then to close a local, branch, or shunt circuit, including the local 


8. Expose des Applications de L’ Electricité, Vol. ili, 1874, pp. 510-538. 
9. German Patent 1944, Maron, December 5, 1877. 

Br. Patent 5078, Blake, December 11, 1879. 

U.S. Patent 251,097, Currier, December 20, 1881, and others. 
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bell, to operate ringing mechanism, or in some way to introduce 
the bell magnet into the circuit. 

Fig. 1, taken from a patent of E. N. Dickerson, Jr., illustrates 
a ratchet and pawl step-by-step movement operating to close a 
local circuit in which is placed the bell. Successive pulsations 
sent from the central station, cause the electromagnet M in the 


0 


NN 


t 


A ATE 


t 


La 


B 


tt. EA 


<> > 
— 
/ 
k ANY | 
AN 


E } 
AT 2 — i 
We = ale) 
* 8 
N ro i 6 M 
2 , \ CE 
O Q N 0 
A U 
x 4 
b 
Fig. 1. 


main line circuit to attract its armature a, which after each pul- 
sation is pulled back by a suitable spring (not shown). 

The non-conducting wheel w, on which presses the two springs 
e and f, has at one point on its periphery an inlaid piece of metal 
z. When the wheel is rotated till the plate z comes under the 
two springs, the local circuit of the battery b is closed through the 
bell magnet m, and the bell B, which in practice would be vibratory, 
rings. The wheel w can be adjusted on its shaft s, so as to be in 
a different position at each station. 

There are of course many other ways of utilizing these prin- 


ciples, one being shown in Fig: 2, which is one of the drawings of 
a patent taken out by Messrs. Curtis and Crocker. 

This general plan No. 4 has been much favored by inventors, 
admits of almost indefinite variation, and is easily associated with 
auxiliary devices such as unisons, busy signals, and lockouts for 
apparatus at other stations. If mechanism properly designed and 
made, be employed, there is no reason why satisfactory results 
might not be expected. Cheap apparatus has however invariably 
been tried and the system besides is slow. [No. 212,792, March 4, 
1879, E. N. Dickerson, Jr. No. 230,530, July 27, 1880, Curtis and 
Crocker. 

5. Clockwork Bells. 

a. Those in which a constantly running clock-train brings the 
bells at the different stations into circuit successively, or removes 
a mechanical holder from their hammers; when only they can be 
run These are not reliable; it being impossible to keep the 
clocks together; the clocks also require too frequent winding. 
[Patent 223,469, January 13, 1880, Bliss. ] 

Those in which at each station is a normally stopped clock- 
train. All clocks are started by the same initial pulsation, and 
bring their signals to ringing points, or their bells into circuit at 
different times. 
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This idea is one of the most practical that has been advanced, 
and if the apparatus is well designed, and put together in a gore 
mechanical,form, it ought to do good work ; unfortunately, first- 
class ap tus is costly enough to remove the gilt from the 
oconomical side of the selective signal. 

This plan is indicated by the diagram Fig. 8, in which, how- 
ever, the clockwork is not shown. In the diagram E is sup 
to be the signal transmitting, and s the signal receiving station, 
at each of which is a metal circuit wheel B, by which in conjunc. 
tion with the circuit springs s and v, the bells b are, when at rest, 
short-circuited. At the transmitting station is a circuit-closing 
key K, a battery v having one pole united to earth or return G, 
and the other extended to the front contact v’ of the key, and a 
duplicate w, of the several sub-station instruments. 

The first pressure of the key through suitable mechanism starts 
the clock-works at all stations, and introduces the bells at each 
station successively, as the wheels B bring their notches under the 
springs v. The wheels are in the present instant sup to be 
slow moving, and to have six ringing notches for each complete 


revolution. They can by suitable mechanism be stopped on each 
notch to ring a given bell as long as may be desired; and they 
come to rest after one notch at all stations has passed under its 


spring. 

Of course the notches are arranged to pass under the springs 
at different times for the several stations, and thisis indicated in the 
figure, where the bell at the nearest station is introduced into the 
circuit ; the springs v of the others being at different positions on 
the periphery of the wheel. [Patent 232,442, Sept. 21, 1880, eed 

c. Those in which a normally quiescent clock-train is controlle 
by an electromagnetic escapement, and permitted to move by suc- 
cessive beats, as a key at the central station alternately makes 
and breaks the circuit. [Patent 228,047, May 25, 1880, Eaton. ] 
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This could doubtless be made to work all right by putting ex- 


cellent apparatus into it, but like nearly all step-by-step devices, 
would generally be slow.“ 


10. All of the subdivisions of class 5, may either have the signaling device 
in the main circuit, or in a local circuit to be closed by the action of the 
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6. Bells in which all the hammers move forward to strike at 
the same time, but except the desired one are prevented from 
striking by an interposed mechanical obstacle, which in the bell 
of the wanted station is removed. 

This has been faithfully tried. It was operated by an electro- 
magnetic ratchet and pawl, and was uncertain in operation. It 
also developed another fault, viz., that even the bells which are 
not to respond, make a considerable rattling. [Patent No. 
219,059, Sept. 2, 1879, Anders.] 

7. Bells in which the ringing is done by circuit arrangement, 
or conductor combinations. ‘Two series of circuits may radiate 
from a central to a number of sub- stations, and one of each series 
caused to enter all stations. No two stations, however, have the 
same two circuits. Only when the current traverses both circuits 
does the bell ring at the stution they enter. 

This is very promising. It cannot, however, be applied to a 
multiple switchboard system, It requires relays and a local 
circuit bell ; but no specialy constructed apparatus. It is also 
very 8 y; the single pressure of a given key will always ring a 
given bell, and no mistake can be made. This system is roughly 
illustrated by the diagram, Fig. 4, in which each outgoing con- 
ductor is shown to intersect each other conductor at some one 
sub-station, and thus afford facilities for producing a selective 
signal for 45 stations by using but 10 main lines. 
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Fig. 5. 


For example, if it be desired to signal station 41, it will be 
W to manipulate the lines d and 1. 

The diagram Fig. 5, more fully illustrates one way in which 
the idea is worked out, although there are several plans, all of 
which are more or less ad vantageous. A battery, B, branches its 
two poles to each of a series of keys k, each of which controls the 
terminals of two lines; for example, key k may control terminals 
of A and B, k? those of A and C, and so on. 

At each sub-station two lines both enter and pass respectively 
through relays, and the concurrent action of the two relays at 
any station is required to ring the bell, since the bell circuit is 
led through the armature levers and their front contacts of both. 

Taking the conductors in pairs, the number of possible com- 


binations is represented by the expression inl. and that num- 


ber of separate stations can be selectively signaled by the use of 
n wires, [Patent No. 219,188, Sept, 2, 1879, Vail; Patent No. 
224,855, Feb’y 24, 1880, Vail. ] 

8. Bells working on the principles of harmonic telegraphy. 
At each station the spring, pendulum or reed carrying the bell 
hammer is tuned to respond to a different note or rate of 
vibration. 

The central station transmitting device is adjustable, and can 
have its rate made to correspond with that of any sub-station 
bell. When set in operation the coinciding bell only will ring. 
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Operated always by experts, and carefully constructed and 
adjusted, these might do well. They are, however, too sensitive; 
tend to become operative as their proper number of vibrations is 
approached, and in some degree become irregular with tempera- 
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ture changes. Fig. 6 illustrates the idea, and shows a central and 
three sub-stations. 

9. Sub-station signals in which galvanometers, identically con- 
structed and calibrated, make the same deflection with a given 
current; to ring the bells diferent currents are sent, which pro- 
duce diferent deflections. Each, of course, has its ringing de- 
Jlection at a different point, which may by a mercury cup close a 
local circuit. 

These signals ought to work fairly well, if sufficient care and 
cost be put into them. It would not be difficult to add several 
other classes to this list, but those which have been mentioned are 
the oe important. [Patent No. 262,252, Aug. 8, 1882, South- 
worth. 

The plans of Bremer promise are: 

A. Those which by clockwork (as in 5b) are brought to a ring- 
ing point differing for each, the clockwork being then stopped, 
and the ringing done by a different kind of current. This is vir- 
tually the same plan of operation as is employed in the stock 
quotation printing telegraphs, and is reliable, but, when adapted 
to do the work well, costly. 

B. Those which as in class 7, require the coaction of two cir- 
cuits. 

Either of these when adopted should be worked in connection 
with a local battery. 

Probably in practice it will be found advantageous to have a 
separate circuit distinct from the telephone circuit, on which a 
great number of selective signals may be connected. 

The unison or zero device in some form may be considered as 
an essential auxiliary in all progressive signals, whether of the 
clockwork or step-by-step orders. Even the most perfect me- 
chanism slips occasionally, and as in the stock printing systems 
where instruments “throw out” or get out of step with each 
other, a suitable zero at which all can periodically be brought to 
rest, and start even, must be certainly required. A busy” 


Fig. 7. 


signal which indicates at each station whether the line is in use at 
any other is useful, but not essential. And lock-out apparatus, 
usually provided by closing a shunt circuit round the call-sending 
mechanism and telephones, at all stations on a circuit, except the 
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one or two which are actually communicating, is also highly ad- 
visable in order that privacy and freedom from interruption may 
be maintained. 

But, while some of these devices are necessary, and all useful 
if reliable, the contriver from this time forward must keep at all 
times before his eyes, the undoubted fact that selective signals 
where heretofore tried, have uniformly been handicapped by 
being too intimately associated with too many such auxiliary de- 
vices, and must be correspondingly cautious about the way in 
which they are added. 

Some such mode as is depicted in Fig. 7 is best for this pur- 


In the figure, M is a clock-tripping magnet; F the magneto 
generator for sending outgoing calls, b the station bell, and m 
and n two metallic wheel commutators mounted on, and electri- 
cally connected with the same shafts. Arranged to press on the 
periphery of m isa contact spring v’ and similarly placed with 
respect to n, is a spring v. 

hen the station mechanism is at rest, it is desirable to have 
the generators in the line circuit, but the bells out. Accordingly, 
the bell is short-circuited through the disk n, spring v, and wires 
14 and 5; while a possible shunt circuit round the generator 
through disk m, spring v', and wires 1 and 14 is open, the spring 
v' being over the notch. The notches of m are placed alike at all 
stations, but those ofn differ at all stations; and therefore as 
noon as the shaft B begins to move, when the driving clock-train 
is tripped, the shunt circuit is established round all the station 
generators, and no station can interrupt by an attempt to send a 
call signal. 

Such a device is well enough because it can generally be added 
without at all impeding the operation of the signal proper, and in 
any case constitutes a perfectly proper adjunct to the equipment 
of a party line. But when associated with selective signals the 
greatest care is necessary to provide that the arrangement is such 
that the auxiliary appliance may not prove a drag on the signal- 
ing mechanism. 

Selective signals require a fair field and all the favor they can 
get. 


RAILWAY TRAIN LIGHTING. 
BY A. H. BAUER. 


THE first successful system of railway train lighting is that 
invented by Houghton, and adopted by the London, Brighton and 
South Coast Railway of England, in 1881-2. Since then the 
many improvements suggested by other inventors have made it 
almost automatic. 

The system consists of a Brush dynamo carried inside the bag- 
gage compartment, and directly counected by link belting to 
pulleys on the axle of the car. Attached to the dynamo is a ball 
governor, rotating vertically, whose office is as follows: 


Ist. To control the movement of a switch, which, when the 
speed and therefore the E. M. F. of the dynamo reaches a 
predetermined value closes the circuit, and also opens it 
again when the E. M. F. approximates that of the secondary 
battery. 

2d. The adjustment of a resistance which maintains the cur- 
rent constant, and 

3d. To shift the position of the brushes as the neutral point is 
changed by the varying speed of the armature. 


But one set of brushes is used, carried in rectangular holders, 
at right angles to the commutator, and always in contact with it. 

When the rotation of the armature is reversed by a change of 
direction of the train, the brushes are carried forward or back- 
ward by the friction on the commutator and a connection with 
the governor until the quadrant passes but a fraction beyond the 
vertical, when it is drawn to the proper position by a spring, the 
action being similar to that of the snap switch. Limiting stops 
are provided to prevent the quadrant going too far. 

The same movement of the quadrant also changes the position 
of a switch controlling the connection of the field coils, and 
therefore the polarity of the dynamo. It therefore follows that 
the current is alwaysin the same direction, no matter in which di- 
rection the armature may rotate. One set of accumulators, con- 
sisting of 25 cells, is provided for each train, and placed in the 
baggage compartment. The maximum number of lamps in a 
train is 70, of 10 c. p. each, at 50 volts. No attendant is neces- 
sary, but at certain stations on the line an examination of the 
plant is made, and required repairs attended to. I am informed 
the system is so reliable that since the year 1888 but two failures 
have occurred. 

It will be noted that the key of this system is the convenience 
with which the connection between the armature pulley and that 
on the axle can be made. Throughout Europe the rigid wheel 
base is universally employed under railway cars; consequently, 
by setting the dynamo across the car, the armature shaft will 


1. Abstract of a paper read at the general meeting of the American Insti- 
tute of Electrical Engineers, Chicago, Ill., June 6, 7 aud 8, 1892. 


THE ELECTRICAL ENGINEER. 


problem, however, 


583 


always be parallel with the axle, and the connecting belt runs in 
practically the same plane. : 

In this country the bogie truck is exclusively used. Several 
attempts have been made to drive dynamos by connections with 
the axle of bogie trucks. All, however, have failed, for the 
reason that no provision was made for maintaining the armature 
shaft and axle parallel at all angles of the truck, and because 
sand, dirt, etc., gathered by a moving truck will soon destroy any 
mechanism that may be used for the purpose under the car. The 
as not been abandoned, and I am in hopes 
that within a very short time a solution will be found. 

Numerous propositions have been made to use primary bat- 
teries for car lighting, but I am not informed of a successful 
installation of that character. 

Secondary or storage batteries have been more or less em- 
ployed for the purpose, with varying success. The first attempt 
in this direction was made in 1887-8 on two Pullman limited 
trains of six carseach. Each car was equipped with 80 cells of 
battery, having a capacity of 150 ampere hours, and weighing 50 

unds per cell, or 1,500 pounds per car. Duplicate sets were 

ept charged at each end of the line, and, on arrival of the train, 
exchanged for those that had been exhausted while on the road. 
The average number of lamps per car was 26, of 16 c. p., at 60 
volts, or a total of 156 in the train. After 60 days’ trial, it was 
clearly demonstrated that, under existing conditions, the system 
could not be made successful, and it was abandoned. 

The reasons for its failure were that the capacity of the bat- 
tery was insufficient to maintain the number of lamps required 
for the proper lighting of Pullman cars on long runs. 

A second reason was the deterioration of the batteries them- 
selves, which were of the pasted grid type. Close observation in- 
dicated the loss during one handling to be equal to, if not more, 
than that caused by 1,000 miles of travel on the car. This was 
five years ago. Since then, improved methods of manufacture, 
as well as more intelligent care in handling, has, to a great ex- 
tent, overcome their objections and thereby increased the life of 
the battery. 

Since these experiments were made, car lighting for short dis- 
tance, only, from storage batteries, has n made successful. 
For the past two years four cars, each equipped with 82 cells of 
150 ampere hours capacity and 26 16-c. p. 60-volt lamps have been 
running between Chicago and Cincinnati, and Chicago and In- 
dianapolis. Two of these cars are charged every day at Chicago 
for about nine hours with sufficient current for a round trip. 
The batteries, however, are not changed; the cars are always 
placed on the same side track to which wires from the dynamo 
are led, and the charging is done without removing them. The 
average length of time the light is required during a round trip is 
six hours ; the cars leave each end of the line at 8 and 9 p. m. re- 
spectively. Repairs are made by removing the defective cell and 
substituting another if necessary. 

The cost of repairs and renewals of all kinds from September, 
1891, to January, 1892, inclusive, per month, was as follows: 


September, 181 6 osoescssesssooeoe svcccsecs $36.44 
October, d dd aces 108.82 
ir 51.24 
Perl. ⁵ð³ðxü 79.21 
January, 1892, ĩo˙ o ͤ ⁵²mͤͥ r ⅛7˙Ldudvü ĩð 38.31 

Total siaccciaicans.s inane, e aie een $314.02 


which, divided by four, is $78.50 per car per month, or $2.61 per 
car per day, and this divided by 26 gives 10 cents as the cost per 
lamp per day. As the engine and boiler are used for furnishing 
power for other purposes while running the charging dynamo, it 
is difficult to get the cost of the power for charging these bat- 
teries, that factor, therefore, is not included in the above state- 
ment, 

In January, 1888, a solution of the problem of lighting six-car 
trains for long distances was sought for in another direction. 
Two trains running between Jersey City and Jacksonville, 
Florida, a distance of 1,100 miles, were selected for the experi- 
ment. At first an attempt was made to utilize the power of the 
axle, but for reasons already stated did not prove successful. 

The next step was the substitution of a vertical single-stroke 
engine, located in the baggage car, for the axle connection. 

The system which has been used for the past five years on all 
Pullman trains, consists of a Brotherhood three-cylinder engine 
and Eickemeyer dynamo, bolted to a cast-iron bed-plate, and 
located in the forward end of the baggage car, occupying an en- 
closed space of 6 feet 6 inches by 3 feet 3 inches. The engine and 
dynamo are connected by a flexible coupling which allows for the 
irregularity should they not be in perfect line. A two-gallon 
sight-feed pressure lubricator bolted to the end of the car, fur- 
nishes oil to all wearing parts of the engine. The average con- 
sumption of oil is about one gallon every 20 hours of actual run- 
ning of the engine. 

Steam is taken from the locomotive boiler, a tap being made 
at the dome, the pipe passing under the tender and car, between 
which a flexible rubber hose makes connection. With 50 pounds 
pressure, the dynamo will, at 900 revolutions, generate 80 am- 
peres, at 72 volts, when all the lamps and batteries in a six-car 
train are in circuit; and 50 to 75 amperes, at 80 to 85 volts, at 
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the same speed when the batteries alone are connected, depending 
on the counter E. M. F. of the batteries. 

On the side of the car is placed an automatic switch, which 
will break the circuit when the E. M. F. of the dynamo equals 
that of the batteries. A voltmeter and ammeter are kept con- 
stantly in circuit while the plant is in operation. A tachometer, 
belted to the armature shaft, is also provided for noting the speed 
of the engine and dynamo. This plant is enclosed by a tongue- 
a a partition surmounted by a wire screen. 

The system of wiring adopted is the equi-potential, in which 
the pressure is practically equal at each lamp and battery. A 
‘third wire leads from the negative pole of the dynamo to the 
rear end of the rear car, where it ends. This third wire is tapped 
to the negative pole of each battery.and the remaining side of 
each lamp. The wires are always placed on the roof of a car. 
For this purpose whitewood mouldings, thickly coated with 
asphalt paint, is nailed from end to end as near the centre as pos- 
sible, usually 1 inch from the edge of the smoke-jack if the 
car is equipped with centre oil lamps, and from 6 to 24 inches 
when gas lamps are applied. 

The sizes of wire used are all of B. & S. gauge, and consist of 
No. 2 for those leading from the dynamo, Nos. 6 and 10 for the 
lamp mains and No. 14 for the lamp drops. The connection 
between cars is made by bringing the wires from the roof through 
the hood to the inside of the vestibule, where they terminate in 
square brags tubing called connectors, which are permanently 
attached to the vestibule frame. The connection between these 
connectors is made with three-conductor flexible cables, each 
conductor of No. 6 gauge. 

When the batteries alone are in circuit, the E. M. F. of the 
dynamo will be from 67 to 88 volts, which, minus the loss, will 
overcome the counter E. M. F. of the batteries, viz., 57.6 to 73.6 
volts. When both lamps and batteries are in circuit the external 
resistance is of course reduced and the E. M. F. of the dynamo 
falls in proportion, and that at the lamps will be from 60 to 66 
volts. 

Each car is provided with 82 cells of storage batteries, placed 
16 in each of two boxes, securely fastened under the centre, and 
directly over the truss rod. The weight of batteries and boxes 
complete, is about 2,000 pounds. As already stated, with the sys- 
tem of wiring adopted the batteries and lamps are permanently 
connected in multiple arc, so that should the train be parted and 
connection with the dynamo become broken the batteries will 
supply current necessary to maintain the light; or should the 
batteries under one car become disconnected, its lamps will be 
supplied from batteries under other cars in the train. 

he lamp equipment of a six-car Pullman train is as follows: 


pombine? smoking and baggage cadmdmddn cece ee . 21 lamps. 
ining arr. E Sa ete ⁵⁵—— 88 32 
Three gleeping cars.... ...... / T cs ¢ . 90 * 
Combined observation and sleeping car..... ...... onsas seen. 289 
% ³ĩ¹¹¹ww..ru ͤ eeene oe 172 lamps 


Of this number, 98 are 16 c. p. and 74 are 8 c. p. The latter 
are placed in hallways, toilet-rooms and vestibules. During 
six months of the year, seven 1¢ h. p. fan motors are added, viz, 
three in the dining, two in the smoking and two in the observa- 
tion cars, each absorbing the current of four 16 c. p. lamps, or a 
total of 28, which, added to the 172, makes the total, 200 lamps in 
the train. To maintain the 200 lamps requires 144 amperes. As 
the dynamo will generate but 80, the batteries must supply 64 
amperes, or 44 per cent. This is effected by charging the batter- 
ies during the day and part of the night ex route, and while the 
train is standing in the yards. 

The following, taken from the January records of a train, will 
give an idea of the number of lamp bours required : 


CHICAGO TO JERSEY CITY. 


| No. of | Lamp 
Time. Hours. lamps. | hours. 
4A.M.to9P. M. 5 172 860 Leaving Chicago. 
9 * 11 * 2 140 280) 
u * 12 * 1 > 42 l 
4 Z“ 7T " 3 172 516 | Arriving at Jersey City. 
During day in tunnels and 
depots....... ...... 2. 172 172 
Totalo rio scere —8 1.870 
JERSEY CITY TO CHICAGO. 
| ez an a 
: No. of | Lamp 
Time Hours lamps. | hours. 
F 6 = 3 en Sis ae 
4 P. M. to 9:30 P. M. 5} 172 916 Leaving Jersey City. 
9:30 “ 11 s 14 140 210 
11 72 12 35 | 1 2 42 
6 A. M. to 7:30 a. M. H 32 48 | Arriving at Chicago. 
During day in tunnels and 
depot ai 1 172 172 
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Total, 3,288 lamp hours during the round trip. 

The cost of an installation for a six-car Pullman train—consist- 
ing of one combined baggage and smoking, three sleeping, one 
dining and one combined sleeping and observation car is $5,808.20, 
or an average of $968.00 per car. As the fan motors are used but 
six months in the year, the average number of lamps will be 
172 + 14 = 186. Therefore, the cost of equipment per lamp will 
be $5,808.26 + 186 = $31.22. 

The average cost of labor and material for maintaining the 
lighting of three trains, or 18 cars for 19 months, from August, 
1890, to February, 1892, inclusive, was as follows: 


Average total cost per monte. $1,265.96 
fy per car per daꝶcggg˖s ssssoos 1.9 
in 8 of labor per month .. .... nn 712.39 
> s r car per da- 1.11 
ae t of material per month......... À 511.51 
a ‘ s per car per day ...... 87 
“ s r lamp per da. 07.17 


pe 
Average number of lamps in use.. ........ 


The item of labor includes the wages of five attendants on the 
train, at $3.00 per day each, and two men at each terminal station, 
at $90.00 and $55.00, and $75.00 and $50.00 per month respec- 
tively. That of material includes the cost of renewal of batteries, 
etc. 

The cost of labor is practically constant, while that of material 
varies from 12 cents to $2.04 per car per day, the average for 19 
months being 87 cents. The cost per lamp per day varies from 
3,5; cents to 12,5, cents; the average is 7.17 cents. 

The cost of power furnished by the locomotive boiler is not 
included in the statement, for the reason that a satisfactory 
measurement of the quantity of coal and water used has never 
been made. 

So long as the dynamo can be run, and the batteries properly 
charged, the system is reliable. 

During the coldest pa of the winter, or as sometimes happens, 
when a poor quality of coal is furnished, it is difficult for the loco- 
motive to supply sufficient steam to run the dynamo. In such 
cases the batteries are called upon to maintain the light. Asa 
rule, they have sufficient charge to do so for about four hours. 
Trains so equipped have been run between Jersey City and St. 
Augustine, Florida, during the months of January, February, 
March and April of each year since 1888. The system has also 
been used on other trains, viz., between New Orleans and the City 
of Mexico, Omaha and San Francisco, Chicago and Portland, Me. 

It was early seen that the only uncertainty connected with the 
system is due to the absolute dependence upon the locomotive 
boiler for power to run the dynamo, for, as explained, there is a 
constant liability of the failure of the steam supply which, if pro- 
longed beyond the capacity of the battery will result in the use of 
oil or gas for light. many other problems connected with the 
system have been successfully worked out, it is believed that the 
solution of this one will also be found. 

There is no doubt that the ideal way of running the d o is 
by a connection with the axle. Many apparent solutions have 
been suggested, only to be condemned as uncertain or impracti- 
cable. It is, however, thought that within the next year a reliable 
connection will be had, after which I believe the lighting of rail- 
way trains by electiicity will be universally adopted. 
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SOME POINTS FOR THE ELECTRICAL ENGINEER.“ 
BY HORATIO A. FOSTER. 


Ir bas been the fortune of the writer during the last 10 
months to visit and inspect, both technically and financially, con- 
siderably more than a hundred central lighting stations. Taken 
as a whole, it really seems as if much of the ordinary commercial 
common sense and the usual keen judgment of self-interest had 
been on a vacation when these plants were erected. 

So much diversity of opinion is shown in designing these 
stations, and oftentimes by those whose opinion should have no 
weight, but unfortunately does, that it has the effect to convince 
some of the investing public that the electrical engineer does not 
know his business and they might as .well go it alone. If some 
action could be taken by this Institute through a committee 
which should examine into proper station design and report on 
some few general plans and suggestions as to lines to be followed, 
it wight go far toward establishing a better backing for our mem- 
bers who are in that branch. 

Quite often officials of the electric lighting companies take a 
jaunt through the country visiting different stations for models 
for a new one for themselves. Fnis often results in a worse 
muddle than ever, as they seldom find two stations at all similar, 
and they return resolved to use their own judgment. This lea ves 
the real electrical engineer out in the cold, at a point where, if 
known, he could by consultation do much good; but many of 
these company officials never heard of the American Institute of 
Electrical Engincers and need to have it brought to their notice 
in some way. Perhaps if instances be mentioned under the fol- 
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wing heads a better understanding can be arrived at, viz.: 

cation ; foundations; construction of station; motive power ; 
j rangement of machinery, and location and construction of 
ines. 

Locatton.—The location of plants is not now so generally bad 
as in the past, although we occasionally find a station in a location 
for which no excuse is apparent, as, for instance, one located in 
the basement of a carpenter shop at a long distance from fuel 
supplies, and only plenty of condensing water to recommend it ; 
insurance rate, three per cent. or more. Another located nine 
miles away from a village of 2,000 people to take advantage of 
water-power never surely available all the year, and since de- 
stroyed entirely for the greater part of the year. 

One advantage of some of the older centrally located stations 


has since been learned in the increase in value of such real estate. 


One such station visited will enlarge and rebuild soon, and will 
sell its present real estate for enough advance to go far toward 
paying for the new station, and there are others which cap, I 
think, tell the same story. In fact, in the present problematical 
growth of the future, a well-selected piece of ground may prove 
a very valuable part of the investment. 

Foundations. Foundations are now much better than in the 
past, and some of those now placed under dynamos would sustain 
almost anything that could be put on them. Poor foundations 
are occasionally seen though, as for instance those under a large 
bank of boilers in a station which was erected and in six 
weeks. The boilers have since lurched forward until the fronts 
are some two or three inches out of plumb. In fact too little 
attention seems to have been paid to boiler foundations as a gen- 
eral thing. Engines have fared better and when the ground has 
been good the foundations are to be little criticised. 

Very few bad dynamo foundations are now met, but many un- 
balanced armatures are found which no amount of foundation 
would hold steady. 

Station Construction.—In station construction there has been 
no settled design, therefore the promoters have generally built as 
they saw fit, 55 following suggestions of the nt. Of 
course many plants are located in buildings already up, in which 
case the machinery had to be made to fit. 

In many of those built especially for the work, no attention 
has been paid to designing for a low insurance rate, and brick 
stations are found sheathed all over the inside with pine, the one 
thing that insurance inspectors always criticise. A couple of 
coatings of whitewash or paint would have been much cheaper, 
safer, and looked quite as well. 

When stations have been remodeled, very little improvement 
has been made in the smaller ones, but those in large cities have 
generally taken advantage of all the improvements to date, if not 
too strongly attached to some one parent company. 

Motive Power.—The selection of motive power has of course 
been governed by local conditions; in the northern and north- 
western part of New York State, water-power is abundant and is 
largely used as motive oS for stations, but almost invariably 
with steam reserve. ater-power ulone has been found very 
difficult to govern for uniform speed, and some of the devices 
used for that purpose are, to say the least, ingenious. 

Of engines there is no end tothe different design, style and 
size used. Some use high speed, belted direct to dynamos, others 
slow speed belted to counter, some simple non-condensing where 
compound condensing would be decidedly best. I know of at 
least three plants located in water-works pumping stations, using 
high speed simple non-condensing apina on a practically steady 
load, all of which have been erected during the past three or four 


years. 

Two stations I remember having an all-night and every-night 
load of arc lights and situated on a lake shore which run high 
speed simple non-condensing engines. 

To offset this there is one station that deserves mention as it 
embodies many points of value. The building is substantial, of 
brick, two stories high and on a river bank. The boilers are 
very efficient and well set, the engine isa moderate speed com- 
pound condensing, with shaft extended for three dynamo pulleys, 
and one for the power condenser. There is a heater between the 
exhaust and condenser and a pra pump attached to one side of 
the condenser. The flow to the boilers is governed by a bye-pass 
valve, as the pump is of course in motion all the time the engine 
is running. This station has only an arc load and runs all night; 
it was built entirely under the supervision of a local mechanical 
engineer with the eras 1 8 of connecting the lines and dynamo 
terminals to the switchboard, and would, I think, be hard to 
beat for results. 

Arrangement of Machinery.—The arrangement of machinery 
is as diverse as the style of motive power; when direct belting is 
used the arrangement is generally simple and plain, but often. 
times so crowded as to be very inconvenient. 

There seems no end to the arrangement of shafting; some have 
a line shaft through the middle of the dynamo-room and belt 
both ways to dynamos, others a shaft on either side of the room 
belting to dynamos in the centre, others the shaft under the floor 
belting up to dynamos and occasionally to engines also, others 
have the shafting overhead; in fact, there is no end to the styles, 
some good and some bad. In most cases friction clutches are 
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used with shafting for stopping individual dynamos and some 
few may use loose pulleys on independent sleeve for the same 


purpose. l i 
e length of belt centres varies greatly, some apparently 
thinking if long belts are better than short, very long ones must 
be much the best. 

The improvement in switchboards seems to me more marked 
than in any other one department, which is 3 owing to 
the pressure of insurance men who look at the switchboard as 
the most dangerous fire risk of all. 

Line Construction.—In line construction I cannot see that any 
very marked improvement has been made, excepting in some 
cases, the substitution of larger and better poles for the older 
ones. The use of black-covered wire in place of white has per- 
haps made the lines a trifle less conspicuous but that is about all. 
The lines still have the apparent aimlessness of direction men- 
tioned by Prof. Thomson at Buffalo. People in the larger in- 
terior cities are already agitatnk the question of underground 
wires and it seems probable that unless something is done soon 
by the companies themselves to rid the streets of the more con- 
spicuous of these wires, there will be very costly trouble for them 
to contend with. 

In street lighting the favorite method is the cable suspension 
across the street. Where the work is neatly done this serves very 
well but it would be difficult to find a more unsightly thing than 
some of the lamps so suspended. Considerable trouble is 
occasioned in the above method by breakage of the wires at the 
joint with the line and at the cross-bar over the hood. There is 
no apparent reason why twin or duplex wire should not be more 
used for this purpose, instead of the kinked and straggly single 
wires. 

It seems to me that if some action was taken by a non-partisan 
association like this Institute, an advance toward better engineer- 
ing might be made, if a few general laws could be suggested to 
be followed in laying out the different parts of a lighting station. 
Perhaps it may said that much of the above work should 
more properly come before the National Electric Light Associa- 
tion, but as many of that society are members of this Institute, 
I feel sure they would individually appreciate its backing in the 
future when the time comes for enlargement, and they have 
need of combined expert opinion. 


Society and Club Notes. 


PROF. E. J. HOUSTON BEFORE THE BROOKLYN INSTITUTE. 


A Mor interesting, instructive and suggestive lecture was 
delivered on Wednesday, June 1, before the Electrical Section of 
the Brooklyn Institute, by Prof. E. J. Houston, on The Advance 
of Electricity During the Last Hundred Years.” In addition to 
reviewing the work done in various departments of electrical 
science and application, Prof. Houston touched on many points 
of importance concerning all branches of invention and discovery. 
Great ideas or inventions can be arranged he said, under three 
great types or „ viz: 1. Immature or incomplete; 2. Mature 
but unripe ; 8. Ripe. Ideas or inventions of the first type pro- 
duce but little effect in the world—at times, however, they tend 
to direct thought to certain channels and thus act as forerunners 
of greater and more valuable ideas, Ideas of the second type are 
mature, but the times are unripe for them ; the condition of the 
environment is unsuited, and therefore, though matured and com- 
plete in themselves, like unripe fruit they produce no progeny for 
the development of the world. 

Ideas or inventions of the third type are of far greater value 
to the world than those of the second type, since they bear fruit 
almost immediately. It matters little to the world whether they 
have been conceived before or not. When practicable, they must 
necessarily find birth or creation as soon as the times are ripe for 
them. The fact that such ideas are subsequently found to be old 
ones does not prevent them from being original with their later 
producer. As to this class of inventions, if the world is ripe and 
ready to receive them, it may happen that they may be made in 
different parts of the world at about the same time. Prof. 
Youmans expresses it as his opinion that great ideas belong to 
eras rather than to individuals; that intellectual progress may 
move in waves toward the boundaries of the unknown, and many 
investigators moving with that wave may, at very nearly the 
same time. discover new features and facts on the horizon beyond. 

Prof. Houston went on to show how most if not all of the great 
electrical industries had passed through these stages, and how 
one invention sprang from another. He predicted that as the re- 
sult of what had already been seen and done, the near future 
would enjoy a cheaper means of producing electricity than the 
present dynamo-electric machine ; the entire replacement of the 
steam engine by the electric motor ; the solution of the problem 
of aerial navigation by means of electricity ; the substitution of 
the present electric light by other forms of the kind exhibited by 
Nikola Tesla, and a more intelligent therapeutical application of 
the electric current. 
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“FROM CHICAGO TO ST. LOUIS BY ELECTRIC 
EXPRESS.” 


UNDER the above title a very striking address was delivered at 
the New York Electric Club, on Thursday evening, June 2d, by 
Dr. Wellington Adams, of St. Louis, with the help of a number of 
lantern slides illustrative of the line of road and the apparatus 
which it is proposed to use. The road is to be 248 miles long and 
will be absolutely straight except where it curves into the cities 
of St. Louis and Chicago. For at least 200 miles the country is as 
level as a billiard table, and the worst grade on the whole line 
does not exceed two per cent. There will be two main tracks, 
and later other parallel tracks are to be built for trains that are 
not through expresses. The road-bed will be drained, will have a 
ditch on each side, and will be laid with 70-pound overlapping 
rail, so making a continuous circuit. Between, the two road-beds or 
tracks will be centre poles carrying the trolley wires to supply the 
current, and the line will be divided up into ten-mile sections, so 
that the service wire on each will deliver an alternating current 
of 100 amperes at 8,000 volts. Current is to be fed into the prim- 
ary line from two generating stations and raised to 25,000 volts 
and then lowered to 3,000 by a converter for each section. There 
are to be two generating stations along the line, one about 60 miles 
from Chicago utilizing a water-fall of 10.000 h. p. and the other 
ata coal mine at Edinburg, about the same distance from St. 
Louis These are each, therefore, E ENE from the terminals 
and will take care of an equal part of the line on each side of them. 

The service of transportation will be done by means of indi- 
vidual motor cars of the type shown in the accompanying en- 
graving. Each car will weigh about 15 tons. The roof will be 
only nine feet above the rails. The driving wheels will be six 
feet in diameter. and on the bogie truck at each end of the car, 
driving directly, will be a 200 h. p. alternating current motor, 
apparently of the synchronous type. Each motor will weigh 
6, 130 pounds and give 200 h. p. at 400 revolutions per minute. 
Forty passengers and mail and express matter can be carried. 
There will be a pilot wheel in front and one at the rear. The for- 
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ADAMS HIGH-SPEED MOTOR CAR. 


ward end of the car is cone-shaped to lessen the atmospheric resist- 
ance. The one driver and attendant stands in the front com- 
partment. He is to do everything including the collection of 
tickets. The trolley arrangement is to consist of two sliding shoe 
contacts, between which is a 12-inch wheel maintaining touch 
with the line. The trolley wire will be but slightly above the roof 
of the car and is to be so carried by poles and suspensions as not 
to 


of the right of way has already been secured. The company 
counts on getting its road ready in time for the World's Fair and 
on carrying there 3,000,000 passengers at $5 each for the round 
trip. At present there are 1,200 through passengers between 
Chicago and St. Louis daily, and the carriage of the mails pays 
*105,000 per annum. The proposed running time will be 25 
hours as compared with 84¢ as at present. 

After the lecture, Mr. G. M. Phelps, who presided, asked for a 
discussion of the daring project thus unfolded. Mr. O. T. Crosby 
and Prof. George Forbes were both of a rather doubtful and mis- 
giving state of mind, and while they wished Dr. Adams success, 
they seemed to question the practicability of his schemes. Dr. 
Adams said in conclusion that he could not, for reasons as to 
patents, etc., go into further details of his proposed apparatus. 


CHICAGO ELECTRICAL ASSOCIATION. 


THE meeting on June 14th will be held at Atheneum Hall, 28 
Van Buren street, where Mr. George Cutter will have facilities for 
an illustrated lecture on ‘‘ Thomson’s Induction Experiments.” 
The principles underlying the modern applications of the alter- 
nating current are now widely known, yet comparatively few 
have seen the interesting experiments devised by Prof. Elihu 
Thomson. Mr. Cutter has built apparatus for repeating many of 
these, and will also show a number of new experiments bearing 
on the same lines. All interested will be welcomed by the asso- 
ciation. 


THE COMMISSIONERS OF THE DISTRICT OF COLUMBIA recently 
gave notice that all the theatres of Washington must be fitted 
throughout with electric lights. 
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The cost of the road is placed at $6,000,000. Over 60 per cent. 
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Literature. 


American Telegraphy: Systems, Apparatus, Operation. By 
William Maver, Jr.. Electrician Consolidated Telegraph and 
Electrical Subway Company ; Ex-Electrician Baltimore and 
Ohio Telegraph Company, etc. With 450 illustrations. New 
York, 1892. J. H. Bunnell & Co. Large 8vo, pp. xvi + 
574. Price $5.00. 


ALTHOUGH MR. MAVER has chosen a comprehensive title for 
his work, it may be truthfully said that his treatment of the sub- 
ject has been no less comprehensive than the title indicates. In 
his introductory chapter the author tells us that in its modern 
signification, the word ‘‘ telegraph” embraces ‘‘any means 
whereby intelligence is conveyed to a distance by signs or 
sounds,” and it is from this generic standpoint that he has chosen 
to deal with the subject of American telegraphy. Of the vast 
expenditure of labor and time required to accomplish such a 
result in an adequate manner, no person unfamiliar with the field 
of applied electricity as it exists to-day can form the slightest 
conception. Whether it was worth while to undertake to em- 
body the results of such a wide research within the limits of a 
single volume is a question which it is perhaps unnecessary for us 
to discuss ; but it can scarcely be gainsaid that not only the elec- 
trical industries in general, but even that department of them re- 
lating exclusively to telegraphy, using the word in its broadest 
sense, have become so largely specialized by the rapid and diverse 
progress of invention and application, that it is no longer possible 
for any one person to hope to become an adept in every branch of 
the art. Accordingly, we see in later years a marked tendency 
towards the production of books in which the author has confined 
himself to an attempt to treat exhaustively some special branch 
of the art; books of which Kempe's Handbook of Testing and 
Douglas's “ Telegraphic Construction” may be mentioned as ex- 
amples. But standing as we do to day, in a certain sense, at the 
parting of the ways between the old and the new, it is at all 
events not to be regretted that one so exceptionally well qualified 
for the task as Mr. Maver should have undertaken a minute and 
detailed survey of the entire field, so that all who come after may 
be enabled to know, in the language of the technical expert, the 
precise ‘‘ state of the art” as it existed in A. D. 1892. 

Of the 574 large pages of text of Mr. Maver's work, approxi- 
mately one-half is devoted to a description of the standard Morse 
telegraphic apparatus in its various modern commercial appli- 
cations, together with the innumerable details having to do with 
its installation and practical management. In the remaining 
portion of the work, the author has managed to find room to dis- 
cuss almost every form of apparatus known or used in the United 
States for the communication of intelligence to a distance by 
means of electricity. In telegraphy proper for example, we find 
the submarine, automatic, autographic, typographic, and syn- 
chronous multiplex. Then we have the numerous special sys- 
tems for communicating alarms and signals, such as the time- 
service, the district messenger call, the fire-alarm, the municipal 
or police service, the railway block systems, the burglar alarm, 
and so on. There are also special chapters devoted to subter- 
ranean and subaqueous lines and cables ; and the construction and 
maintenance of d lines, together with examples of specifi- 
cations of apparatus and material, and a variety of useful tables 
of the weight and dimensions of commercial wires, and other 
cognate matter. 

It must by no means be inferred, from what has been said as 
to the extended scope of Mr. Maver’s work, that the several sys- 
tems and apparatus referred to have failed to receive adequate 
individual treatment at his hands. On the contrary, if any error 
has been committed, we should be inclined to say that it is rather 
in the opposite direction, that of over-elaboration. The author's 
strong point ison lies in his thorough mastery of the minutise 
of the every-day working of electrical apparatus, and his unusual 
capacity for taking infinite pains in the conscientious explanation 
of what each instrument does, how it does it and why it does it. 
This predilection for detail, combined with a certain distaste or 
lack of capacity for generalization which is apparently inherent 
in the mental constitution of the author, gives to the work an 
encyclopeedic character, which, while not in the least detracting 
from its merits as a book of reference, nevertheless may possibly 
a to render it somewhat tedious to the general scientific 
reader. 

Keeping in mind these limitations, which, after all, have refer- 
ence only to the general plan and scope of the work, the execution 
may fairly be said to deserve almost unqualified praise. The 
descriptive matter, though often couched in somewhat uncon- 
ventional language, is clear and accurate, and the illustrations, 
nearly all of which are apparently drawn from the author’s own 
sketches, are abundant, and what is better, are really illustrative. 
It would not be easy to find, throughout the whole range of 
electrical literature, more satisfactory examples of illustrative 
diagrams than those, for instance, on p. 24 explanatory of E M. F., 
or that on p. 222 showing the distribution of potentials in the 
Field quadruplex transmitter. 
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Mr. Maver has long been acknowledged to be a specially well- 
qualified expert in A ee and quadruplex apparatus, and accord- 
ingly the portion of the work relating to this subject is, as might 
have been expected, of unusual value to those having to do with 
these systems in ordinary practice. One cannot but be amazed 
at the marvelous flexibility of the quadruplex system, and the 
facility with which it lends itself to an infinite variety of special 
adaptations to meet the wants of the diversified service of the 
present day. A couple of dozen, more or less, of these modifica- 
tions are described and figured, and these are obviously but types 
of many others that may readily be devised by the skilled quad- 
pup ee expert, whenever an exigency arises requiring it to be 

one. 

Many special systems and pieces of apparatus of recent origin 
are described in this work, which may be sought for elsewhere in 
vain. In short, in spite of its somewhat unsystematic arrange- 
ment—a defect which is largely remedied by an excellent index— 
this treatise will be found to furnish a solution to no small share 
of the perplexing problems which continually arise in the every- 
day service of the telegraph. 

We wish we might conscientiously praise the publisher’s work 
as highly as we can that of the author, but a strict regard for 
truth compels us to express the opinion that the size and shape of 
the pages are inconvenient and awkward, and that the typography 


throughout is a ER 1 9 5 example of a certain indescribable 


lack of style“ which characterizes the productions of the rural 
rintery; an odd jumble of different styles of captions; mixed 
onts of type in the same caption; eccentricities of spelling which 
have passed undetected by the proof-reader, and so on. Theexcel- 
lence of the subject-matter, and 5 of the numerous, 
beautiful and costly illustrations, might certainly have justified a 
far more elegant setting. Perhaps a desire to put the book 
within the reach of every operator, as shown by the price, may 
excuse this. But these minor blemishes, after all, detract but 
little from the solid merits of a work which must long remain a 
monument of the conscientious industry, unfailing grasp of his 
subject and painstaking fidelity of its author. 


Inventors’ Record. 


CLASSIFIED DIGEST OF ELECTRICAL PATENTS 
ISSUED MAY 24, 1892. 


Aoceumulators :— -° 


Manufacture of Electrodes for Secondary Batteries, J. F. McLaughlin, 
475,535. Filed Jan. 31, 1890. 

Relates to the method of a plying the active material to the electrode 
supports and also in the formation of the electrode. 


Alarms and Signals :— 


Electric Signaling Apparatus, W. C. Moore, 475,384. Filed June 19, 1891. 
An improvement in individual call apparatas. 

5 Electric Alarm, F. S. Palmer and L. H. Delisle, 475,840. Filed 
an. 9, : 
An automatic heat alarm for journal bearings. 


Conductors, Conduits and Insulators :— 


Anti Inductive Conductor, B. H. Wesslau, 475,648. Filed Jan. 21, 1892. 

Employs an open net-work of threads of insulating material with air spaces 
5 0 0 them and an outer envelope of insulat 
whole. 


Dynamos and Motors :— 


Commutator Brush, C. L. Coffin, 475,668. Filed Sept. 5, 1891. 
A commutator brush consisting of strips of perforated sheet metal, 


Lamps and Appurtenances :— 


Electric Arc Lamp, L. Brianne, 475,280. Filed July soa 1891. 

A combination with a solenoid traversed by derived current of a movable 
armature sector, fly-wheel and rack. 

Electric Arc Lamp, R. 8. Dobbie, 475,544. Filed June 11, 1891. 

An arrangement for increasing the intensity of an arc light by localizing 
the heat of the arc and for preventing the obstruction of the light by the 
gasen produced by the arc. 

ystem of Electric Lighting, M. J. Cowgill, 475,538. Filed Oct. 22, 1891. 

A lighting system using a current of greater voltage than the rated voltage 
of the lamps which current is periodically forced through the circuit. 
Incandescent Lamp Socket, C. A. B. Halvorson, 475,555. Filed Aug. 5, 1891. 

A lamp socket adapted to be used interchangeably upon the various forms 
of incandescent lamps. 

Electric Arc Lamp, J. E. Gaston, 475,727. Filed Sept. 4, 1891. 

Has for its object to increase the reflecting power of electric head-lights 
and to simplify their construction. 

Incandescent Electric Lamp, H. B. Meech, 475,698. Filed Nov. 10, 1890. 

A series of incandescent lamps enclosed in a 1 globe. 
Incandescent Lamp Socket, F. C. Rockwell, 475,345. led Feb. 24, 1823. 

A very cheap keyless socket attached directly to the lamp globe. 
Incandescent Electric Lamp, H. Green, 475,394. Filed Aug. 22, 1891. 

So constructed that a circuit may be formed with the filament through 
conductors in a recess in the neck of the lamp, without the aid of filliag, eto. 


Measurement :— 


Electric Meter, A. G. MK onna and H. T. Wead, 475,11. Fled July 11, 1891. 
Oonsiste of au electrolytic meter-cell contaiaing morourial salt aad havlug 

electrodes and receptacles for catching the deposited mercury, 

Sune a. or aid for Registering Mechanism, O. F. Holt, 475,399. Filed 
une . 


material covering the 
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Metal-Working :— 
1 for Heating Metal Rods, A. D. Williamson, 475,651. Filed May 24, 


An arrangement for . heating metal rods, etc., in close proximity 
with the tools employed in work ng them. 
Hoop Welding Apparatus, C. L. Coffin, 475,667. Filed Apr. 25, 1891. 
Miscellaneous :— . 
Kere „ Reciprocating Motion, H. S. McCay, 475, 410. Filed 
ug. 20, : 
Particularly adapted to drills or stone-cutting tools in which the armature 
is attached directly to the tool stock. 
5 lectrical Apparatus, H. Wickham, 475,527. Filed Dec. 11, 


1891. 
Rheostat,C. Willms, 475,528. Filed Jan. 14, 1992. 

Employs an adhesive resistance material containing finely divided con 
ductive material and metal filings or the like. 
Rheostat, C. Willms, 475,529. Filed Jan. 14, 1892. 

Similar to 475,528. 

Automatic Electric Time Check, C. K. Jardine, 475,566. Filed Dec. 10, 1891. 

Claim 8 follows: 

In an automatic time check the combination with the deflector of an elec- 
tromagnet for operating the same and aclock provided with a circuit closer 
for operating the magnet. 

Lightning Arrester, A. G. Waterhouse, 475,645. Filed Dec. 18, 1891. 

A lightning arrester composed of three stationary flash 1 two con- 
nected at different points to the main circuit and the third to i 
Cable Hanger, J. J. Nate, 475,600. Filed May 24, 1892. 

Consists of a hook having a base which holds wires adapted to pass around 
the cable for tne purpose of suspension. 

Sealing Device, C. Cuttriss, 475,442. Filed Mar. 5, 1892. 
A device for electrically melting sealing wax. 
Amaigamator, J. M. Thompson, 475.360. Filed Jan. 12, 1891. 
1 Arrester, J. E. Browne and F. H. Tidman, 475,482. Filed July 10, 


As ng ball lightning arrester. 
Elect 7 Heated Sandbox, L. E. Pease, 475,703. Filed Nov. 16, 1991. 


Railways and Appliances :— 


Trolley for Electric Railways, J. W. Newhouse. 475,467. Filed Nov. 14, 1891. 


Employs a housing intended to more firmly secure the trolley wheel and 
hold the ends of the shaft. Á É 


1 Overhead Wires, A. O. Hoyt & P. W. Leffler, 475,504. Filed 


Sept. 10, 1891. l 
mprises a pair of discs detachably connected and each bearing a pair of 
opposite rail arms, constituting the oey guide. 
Electric Car Lighting System, J. F. McElroy, 475,514. Filed Dec. 19, 1891. 


aa system of car lighting by means of a dynamo operated by the motion of 
o car. : 


Station Indicator, R. B. Ayers, 475,878. Filed Dec. 3, 1891. 
Station indicator designed to economize power and space. 
peso 5 eee cin 1 Pilea June 3, 1880. 
of a com electromagnetic railwa tem embrac th 
generation, distribution and utilization of currents ak oiva power. ii gi 
ectric Locomotive, T. A. Edison, 475,492. Filed June 9, 1880. 


Electric motor for railways emplo a supplemental grooved tracti 
wheel adapted to grip the track. none 3 ii 


Electric Locomotive, T. A. Edison, 475,498. Filed June 9, 1890. 

A motor in combination with two derived circuits one including the rotat- 
b and the other the coils of the fleld magnet. 
Electric Railway, T. A. Edison, 475,494. Filed June 8, 1880. 

Claim 8 follows: 


Combination with a section of main conductors of a short section thereof 
cut out of the main section and connected reversibly thereto by conductors 
arranged to reverse the direction of the current in such short sections. 
Electric Motor Car, W. H. Patton, 475,702. Filed Sept. 7, 1891. 

An electric car carrying a generator operated by a gas engine, 

Telegraphs and Apparatus :— 
Telegraphic Relay, C. Cuttriss, 475,441. Filed Dec. 1, 1991. 

Employs a combination with a movable coil, of a divided local circuit, a dis- 
tensible carbon spiral in each branch of the latter connected with a movable 
coil on op te sides of the circuits and a receiving instrument in a bridge 


Dow on ə divisions of the local circuit. See Taz ELECTRICAL ENGINEER, 
ay 25. 


Electrical Transmitting System, F. E. Now, 475,468. Filed Dec. 4, 1891. 
Has for its object to create greater efficiency inthe manipuiation by a 
single operator of a number of separate telegraph circuits. 


Telephones :— 


Extension Transmitter for Telephones, V. A. Cook, 475.300. Filed Jan. & 


College Notes. 


UNIVERSITY OF ILLINOIS. 


On May 19, an audience of two hundred and fifty listened to a 
lecture on the Electric Transmission of Power.” The speaker, 
Mr. George Cutter called special attention to the new phases of 
this subject which have followed the developments in alternating 
current working. Mr. Cutter had brought with him a collection of 
apparatus with which he repeated the induction experiments de- 
vised by Prof. Elihu Thomson, and in the course of his talk he 
showed their bearing on transmission problems of the future. 
The multiphase plant at Frankfort also came in for its share of 


attention, and the hearers were impressed with the grand outlook 
in this field. 


WASHINGTON UNIVERSITY. 


TSE course in electrical engineering at Washington Univer- 
sity, St. Louis, Mo., commences with the Junior year and ex- 
tends through the Senior and one year of post graduate work. 
Even more than the usual amount of mechanical engineering is 
included in the course, and certain vacation work is also required. 


The electrical laboratory is well equipped and conveniently wired 
for experiments and tests. 
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TRADE NOTES AND NOVELTIES 
AND MECHANICAL DEPARTMENT. 


Better is a large advertising account and much 
business, than false economy and poverty therewith. 


THE SPRAGUE ELEVATOR AS A PHEN IX. 


A BRIEF note in our last issue called attention to the fact that a 
recent fire in the Cassidy Building, in this city, had burned through 


SPRAGUE ELEVATOR AFTER THE FIRE. 


the fourth floor where the elevator is situated, and had created 
eral havoc before it was got under control. The accompany- 
ing engraving o reproduction of a photograph taken imme- 
diately after the fire—shows how intense the heat must have been; 
15 ar the elevator at first sight appeared to be completely dis- 
abled. : 
The insulation had melted from the wires, switches had burned 
off, the fuses were gone, the controlling cylinder was split, the 
regulating gear was stiff and somewhat distorted, and the whole 
machine blackened and clogged with mortar. Part of the ma- 
chinery had been flooded. It was twelve o’clock before anything 
could be done towards removing debris, nnd at seven o'clock at 
night the elevator was in operation. It altogether seemed a re- 
markable test of reliability of electrical apparatus when well 
constructed and properly taken care of. 


ENTERPRISE ELECTRIC CO. 


THE above-named company who are manufacturer’s agents» 
mill representatives and wholesale distributors of electrical sup- 
plies of every description, have now got their handsome store in 
the Manhattan Building, 818-815 Dearborn street, Chicago, in order 
and are prepared to handle a large business in the most expedi- 
tious and efficient manner. They are agents for Day’s Kerite 
wire, the fine quality of whose insulation is so well known and 
which recommends it to users of rubber-covered wire. They are 
also agents for the Western Electric Co.’s weatherproof line 
wire which is held in high appreciation by those who have used 
it, and also their electric light and house goods supplies, which 
are noted for their quality. In addition to these g they carry 
a full line of Paiste switches, Bryant sockets, together with their 
porcelain goods and a full line of other high e goods, amon 
which are poles, cross arms, brackets, oak pins, porcelain an 
glass insulators, porcelain goods, main line switches, under- 
writer’s wire, and in fact all kinds of material for both inside and 
outside construction. They have made especial arrangements for 
making shipments with care and greatest promptness. Attention 
is called to their announcement in our advertising pages this week, 
and they will be pleased to receive correspondence from all in- 
terested in the purchase of supplies for telegraph, telephone, elec- 
tric light or electric railway construction. 
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EDISON SWITCH FOR ELECTRIC PUMPS. 


THE EDISON GENERAL ELECTRIC Co. has just designed and 
put on the market an automatic switch for use with electrically 
operated pumps employed in filling water tanks. 

This is a simple single-pole switch with ebonite base, mounted 
upon an angle- piece and operated by a ball float. As the water 
rises in the tank, the ball float rises with it until it reaches a point 
where the switch is opened by the operation of a spring. The 
motor consequently stops and no more water is pum into the 
tank. Asthe water is drawn off, the ball falls with the water 
level, the switch is closed, the pump starts and continues worki 
until the tank is again filled to the desired point. The ball an 
other parts in contact with the water are insulated from the 
switch connections and line terminals, so that no part of the cir- 
cuit can be grounded through the tank. The switch may be 
screwed to a wall or partition by the side of the tank, or, if con- 
venient, may be placed within and screwed directly to one side of 
the tank. 

The 
an arm 
operate with a variation of 6 inches in the water level. 


ticular switch shown in the illustration is fitted with 
inches long, and a ball 754 inches in diameter, and will 
It requires 
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EDISON AUTOMATIC PUMP SWITCH. 


a space of 1174 x 18% x 20 inches, and can be used in any 
ordinary tank capable of holding more than thirty gallons. 

Switches of this type can be used in connection with motors up 
to 2 K. W. capacity, and can be arranged to operate upon any 
reasonable change in water level. 


DETROIT ELECTRICAL WORKS. 


THe above concern, of Detroit, Mich., has reduced its capital 
e ei $1,000,000 to $750,000. The latter amount has all ons 
paid in. 
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THE SECURITY CLEAT. 


THE accompanying illustration shows a front and back view 
of the new Security cleat manufactured by the Security 
Insulator Co., of 186 Liberty street. The cleat is entirely novel in 
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design, and is claimed to 8 ad vantages over the old styles 
which will place it in the lead at once. It is made especially for 
incandescent wiring and, like the Security insulator, will 
hold a wire of any of the usual sizes. The construction of the 
cleat makes it very strong, and but one screw is needed. No 
kink whatever is made in the wire, and the insulation is not 
harmed in the least. It is made of the best vitrified porcelain, 
glazed or unglazed, and will, doubtless, prove a great convenience 
as an economizer of time and labor. 


THE AMERICAN FEED-WATER HEATER. 
THE accompanying illustrations, Figs. 1 and 2, show the new 
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Fig. 1.—AMERICAN FEED-WaTER HEATER. 


American feed-water heater, the result of long practical experi- 
ence in heater-building. It possesses many valuable features, 
and not a few novel ideas, which are claimed to give it some ad- 
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vantages over other styles. The coils are made of seamless copper 
tubing and are brazed to the metal fittings, thus eliminating, 
in a large measure, all liability to leak from bad joints. These 
fittings necessarily pass through the shell, and are threaded for 
the reception of the feed pipes, so that there are no joints inside 
the sh The circular coils are perfectly smooth, have no in- 
ternal obstruction and, consequently, very little internal friction. 
In designing these heaters, the area of the shell has been made 
considerably larger than the area of the exhaust pipe, so that it is 
not necessary to pass all the exhaust steam through the heater, 
though sufficient steam will always pass through on account of 
the vacuum created to raise the feed-water to 200° Fahrenheit. 
These heaters are well adapted to use with compound engines, 
increasing the vacuum and delivering the feed-water heated to 
the maximum degree. Fig. 2 represents a form of heater which 
is also designed for use as a panner It has a large water space 
unobstructed by tubes, and the conical shape of the bottom gives 
the mud or sediment a good opportunity to be effectually blown 
out. The top chamber can be readily taken off, being in no way 
attached to the steam or feed pipe3, and the interior can be 
easily cleaned out. The coil can also be readily removed, and if 
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FIG. 3.—AMERICAN FEED-WATER HEATER AND PURIFIER. 


coated with lime or other incrustation, easily cleaned and replaced 
at slight expense. From the peculiar arrangement of its connec- 
tions, it can be at once cut off from the exhaust steam, or a limited 
amount of steam can be passed through it when desired, so that 
any temperature of feed-water can be procured. The coils are 
made of seamless copper, and the shell, as in the other heater, of 
cast iron or boiler steel. 

These heaters are manufactured by the Whitlock Coil Pipe 
Company, of Elmwood, Conn., who have a New York office in 
the Mail and Express Building, 208 Broadway, with Mr. John J. 
Finnell nanen The Jarvis Engineering Company, of Boston, 
are nts for New England, and have already installed several in 
the tern States, where they are giving entire satisfaction. 


MR. P. C. ACKERMAN, New York agent of the American Elec- 
trical Works, has just returned from a trip through the West, 
and reports a journey both remunerative and eventful. Mr. 
Ackerman chanced to be in the locality recently visited by the 
disastrous floods and had some thrilling experiences. In one 


instance a train upon which he was 5 d through a 
flooded district w the water actually reac the platform of 
the cars. An excellent trade and similar prospects are reported, 


the flood of orders being as high as the top floor of the factory. 
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THE STANDARD AUTOMATIC OVERLOAD SWITCH. 


THE Standard automatic overload switch shown in the illus- 
tration. is designed to open quickly and positively and make a 
wide break so that a current of high potential can be broken in 
such a manner as to make it impossible to hold an arc. The 
length of the arm is about ten inches, while the switch apening is 
over one foot in length. The arm being thrown up by a strong 
spring, the break is made so quickly that the arc is broken with 
certainty. 


STANDARD AUTOMATIC OVERLOAD SWITCH. 


In order to compare the time taken to open this switch with 
that required to opon a circuit by fuses, a fuse block was put in 
circuit with one of these switches wound and adjusted to open at 
one hundred amperes, and different fuses attached. It was found 
that with a twenty-ampere fuse in circuit the switch was invari- 
ably opened so quickly when one hundred amperes was thrown on 
that the fuse had scarcely sufficient time to warm. When a ten- 
ampere fuse was placed in the circuit both switch and fuse opened 
at the same time when the current was turned on. Clearl 
stated, this switch will open as quickly as a ten-ampere fuse will 
melt on a one hundred-ampere current. Similar fuses were 

reviously tested and were found to open on currents indicated. 
Tue switch is so constructed that mechanical contacts are avoided 
by the use of mercury cups which insure good contact with per- 
fect freedom of motion. The latch which holds the arm in place 
is thrown off by the armature of an electromagnet not connected 
to the latch. and 5 free to move. The armature is heavy 
and has quite a distance to travel, so that when it reaches its 
et a heavy blow is given to the latch insuring certain libera- 

tion of the switch arm. 

These switches are claimed to open within one per cent. of the 
current to which they are adjusted, whether the current is raised 
quickly or slowly, and to dotheir work so quickly that even ona 
short circuit the load cannot become heavy enough to throw off 
belts or damage machinery. They are made by the Electro- 
Dynamic Co, of Philadelphia, who wire them for any current 
from an arc-light circuit to the heaviest power generator. 


AN ILLUMINATING ELECTRIC ‘‘SPELLER.” 


AT the recent graduating exercises of the Columbia University 
Law Class, 92, a very pretty and novel effect was obtained by the 
aid of what has been termed the electric ‘‘speller.” This is 
nothing more or less than a machine which spells words, and 
even can be made to construct entire sentences. It consists of 
any desired number of boxes, ranged side by side, and made light- 
tight, except in front, where they are covered with letter 
transparencies cut from ordinary cardboard, and having differ- 
ent colored tissue paper pasted over them to give various colors, 
if desired. In each box is a 16 c. p. lamp. The ‘ speller,” which 
is driven by a C. & C. i h. p: motor, makes about eight revolu- 
tions a minute. It is a cylinder about 14 inches in diameter, 
around which are placed any desired number of brass strips. The 
first ap goes completely around, each of the others being two 
inches shorter than the next one adjoining. From one end of 
the cylinder to the other, and connecting with the strip that goes 
entirely around, is another strip to which all the others are con- 
nected. Independent brushes carry the current to each strip. 

During the graduating exercises above referred to, which were 
held in the National Theatre, in P annon; D. C., the lamp- 
boxes were in the shape of an arch suspended above the 
stage. First flashed out the letter o in orange; next the letter o 
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in blue (these being the colors of the University), until the entire 
sentence, Columbia University Law Class 92 was presented in 
bright colors. After being lit for about fifteen seconds all the 
letters simultaneously went out, only to be repeated again at the 
will of the operator. The ‘‘speller” can be made to do its work 
backward or forward by a reversing switch. By the addition of 
smilax, vines and flowers, with a sprinkling of electric lights 
artistically arranged, the effect can be made very beautiful. 

This machine was designed and built by the Washington Con- 
struction Co. for decorative use in the many entertainments 
that Washington is noted for. Weare indebted to Mr. Messner 
of this firm for a description of this interesting device. 


A SHORT RAILWAY PLANT FOR GRAND RAPIDS, MICH. 


IT is safe to say Mr. James R. Chapman, general manager of 
the Consolidated Street Railway Co., Grand Rapids, Mich., is one 
of the best satisfied men operating an electric road. Mr. Chap- 
man has from the first been an enthusiastic believer in a gear- 
less ” street car motor. He placed a large order for these motors 
with the Short Electric Railway Company, of Cleveland, Ohio, 
several months ago, and on Sunday, May 22d, the first gearless 
car was run over his lines. Two trips were made by a large party ; 
one in the morning taking that portion of Grand Rapid lines 
having grades of from three to five per cent. Later in the day 
the car was run over the steepest and most difficult sections of 
track in the system, where it was demonstrated to the satisfaction 
of every one that the Gearless” is a first-rate hill-climber. The 
car ascended one 91¢ per cent. grade at a speed of nine miles an 
hour without the least difficulty. This run was made several 
times in succession ; the car being stopped and started in the middle 
of the grade with as much ease as on level track. The s at- 
tained on the level was surprising to those accustomed only to 
cable cars and to the rates attained with the average geared electric 
motor. 

The Short Company manufacture two types of gearless motors; 
one for high speed on level track, the other for slower speed on 
grades. The Grand Rapids motors will be of the latter t 
owing to the stiff grades on the road, but will make twenty-five 
miles per hour easily on the level. 


THE BRIGGER PATENT WOVE LEATHER BELTING. 


THE BRIGGER BELTING COMPANY, of Akron, Ohio, are placing 
on the market a belt entirely different from any other at present 
made and one that is said to be giving the best of satisfaction. 
Those acquainted with the manufacture of leather belts are well 
aware that certain portions of a hide will stretch badly. The 
Brigger Belting Company, however, claim to have obviated this 
truuble by a pee similar to the ordinary weaving of a piece of 
cloth. The finished product is shown in the accompanying illus- 
tration. Strips of leather cut to a certain width and submitted to 
a special stretching process are placed on a loom and form the 
warp, the woof consisting of very strong twine treated chemi- 
cally. Any width and any length is thus possible. After the 
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BRIGGER PATENT WOVE LEATHER BELTING. 


belt is woven exactly to the width required, it is taken from the 
loom, placed on a single facing of leather of the same width and 
fixed ahere by a cement, which is also a production of this com- 
pany, at a pressure of about 15,000 pounds to the square inch. 
The Brigger Belting Company though not old, have succeeded 
in placing a large number of belts in different parts of the 
country and are in receipt of a t many excellent testimo- 
nials. The works are situated in the lively manufacturing town 
of Akron, Ohio, where the company have large landed interests. 
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THE ELECTRIC LAUNCH “ELECTRA” 


AMONG those who have had an abiding faith in the success of 
electric launches is Mr. Fred. Reckenzaun, who, in an article 
published in the ENGINEER some time since. showed that a profit- 
able business awaited those who should undertake the systematic 
exploiting of this field. Mr. Reckenzaun’s figures were based on 
the results of actual experience, and many of our readers will re- 
call the Magnet which was built and operated by Mr. Recken- 
zaun in New York Harbor and adjacent waters. This little vessel 
has since been sold to the Pacific Coast, where, after several years 
of duty, it is still in excellent condition. 

More recently the subject of providing electric launches has 
been taken up by the Electric Launch & Navigation Co., of this 
city, of which Gen. C. H. Barney is the general manager and Mr. 
Fred. Reckenzaun, the electrician This company has just 
finished the construction of an electric launch called the Electra,” 
which is now being run on the Passaic River at Newark, N. J., 
and at the invitation of the company, a party of gentlemen repre- 
senting the electrical press last week enjoyed the privilege of a 
sail up the Passaic. 

The Electra is 34 feet long, 6 feet beam and draws 28 inches 
of water, and is able to accommodate comfortably from 15 to 20 
passengers. She is equipped with a 4 h. p. series wound Recken- 
zaun motor, having a Gramme ring armature, and the fields of 
which are entirely of wrought iron, being built up of parallel bars. 
The armature is directly connected to the screw shaft made of 
Tobin bronze; the thrust is taken up by a ball bearing running in 
oil. The motor weighs 420 pounds, ` 

The motive power consists of 78 cells arranged in two sets and 
having a capacity of 125 ampere-hours; each cell weighs 88 
panes. The controlling switch which was designed by Mr. 

kenzun is mounted on a shaft concentric with but independent 
of the steering wheel, so that the helmsman has perfect control 
over the vessel with the least possible effort. 

With the motor running at its normal rate of 650 revolutions 
per minute, a speed of about seven miles an hour is obtained 
which can be maintained for 10 hours, thus giving the boat a 
traveling distance of 70 miles without recharging the batteries. 
bel different speeds are obtainable, viz., 3, 7, 9 and 11 miles per 

our. 

It is interesting to note that the storage cells are operated with 
gelatinous electrolyte which Mr. Reckenzaun has found to be 
almost indispensable in electric launch work, as it obviates com- 
pletely all splashing and spilling of the solution as generally em- 
ployed, and leaves the vessel without a trace of the odor of acid. 

e behavior of the Electra” is admirable in every way; the 
vibration due to the screw is almost inperceptible and there is an 
entire absence of those vibrating shocks inevitable with even the 
smoothest running reciprocating engine. 

Negotiations are now in progress by the Electric Launch & 
Navigation Co., to introduce their boats on the lagoon and lakes 
at the Chicago World’s Fair, and it is to be hoped that they may 
prove successful. 


ROPE DRIVE TRANSMISSION. 


THE Hotel New Netherlands at the corner of Fifth avenue and 
59th street will contain, when completed, one of the most power- 
ful rope drives for electric light and power purposes in the 
country. There will be one 200 and one 800 h. p. drive from Arm- 
ington & Sims engines to jack-shafts, one of 120 h. p. from engine 
to dynamo, and four of 120 h. p. from jack-shafts to dynamos. 
The rope used from engines to jack-shafts is that known as Lam- 
beth cotton, made in Manchester, England, and ee im- 
ported for this installation, while raw-hide rope will used on 
the dynamo drives. The sheaves are of the built-up pattern, 
capable of having extra grooves added at any time. 

The Link-Belt Engineering Company of Nicetown, Phila- 
delphia, and 49 Dey street. this city, to whom the contract has 
been awarded, have curte blanche, and will make the plant a 
model one in every respect. We may add that, in conformity 
with the rule of the hotel, the sheaves, etc., will rejoice in a 
costume of ‘‘ baby” blue with gold stripes. 


THE RAILWAY EQUIPMENT CO. 


THE RAILWAY EQUIPMENT COMPANY, Chicago, reports business 
as rushing in all departments. They have added largely to the 
established business of the Electric Merchandise Company, whose 
business they purchased some few weeks since. Owing to the 
fact of the standard appliances of this company having such an 
established reputation, a very large number of late contracts for 

uipment have been made with the understanding that such ap- 
pliances will be used. 

The company reports a largely increased business over the last 
season, but having increased its manufacturing facilities, it is 
able to guarantee immediate shipments. The managers of the 
company having devoted their entire time and attention to“ elec- 
tric railway supplies only” for several years, are prepared to 
furnish reliable and complete information to parties about to 
equip electric street roads. Such inquiries are given the most 
careful attention, are answered fully and without charge. 
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MICA ASBETITE. 


“~ THE ELECTRIC APPLIANCE COMPANY report having closed ar- 
rangements with the Mica Asbetite Insulating Company to 
represent them in the Western market and carry a large and 
complete stock of their goods in Chicago. Mica Asbetite is possibly 
the latest insulating compound in the market for electric railway 
use, although not new, as it has been in use for some considerable 
time on some of the largest lines in this country, and the wonder- 
ful resalts that bave been obtained has led the Asbetite compan 
to decide to take an active part in electric railway work and pus 
their goods to their proper place in the frontrank. The Mica 
Asbetite compound is unaffected by heat, in fact the appliances 
are subjected to a heat of over 800 degrees in the process of manu- 
facture. The compound resists water perfectly and the bells can 
be soaked in water or even acid for any length of time without 
affecting the compound. The Electric Appliance Company claim 
to have the coming insulation for railway work, and an exami- 
nation of the material seems to substantiate their claim. 


POWERFUL TURBINES FOR NIAGARA. 


THE immense new pulp and beret plant of the Cliff Paper Co., 
at Niagara Falls is to be supplied with late new designs of the 
horizontal shaft double-discharge James Leffel wheels, built by 
James Leffel & Co., Springfield, Ohio. ‘The contract for this 
work was signed, after the Cliff Co. had made a full and careful 
investigation, of the merits of various wheels presented during 
the past year for their consideration. Each of these turbines is 
to be 1,100 h. p. capacity; and built essentially upon the plan of 
their style No. 23, illustrated in the pamphlet of James Leffel & 
Co. These wheels will connect directly to the pulp grinder 
shafts at each end of the wheel shafts, without belts or gearing. 

This water-wheel company has celebrated its thirtieth year of 
continuous business in this line of work. They have added many 
improvements, to their James Leffel wheel in the past two years; 
and have designed a large number of new styles. incorporating in 
them the best ideas of their large experience. The manufactur- 
ing plant of this company, bas also been recently greatly extended; 
and various pieces of new, improved, and heavy machinery 
added; all adapted to the heavy water-wheel work they are now 
manufacturing. They shipped some time since one James Leffel 
wheel and casing weighing forty-five tons; als» filled one order 
for nineteen large wheels for one pulp and paper company. 


QUICK RACE REPORTING IN ENGLAND. 


WITH regard to the very quick reporting of the Oxford and 
Cambridge boat race on the Thames, recently mentioned in our 
columns, it should be stated that this feat was due to the enter- 
prise of the Exchange Telegraph Co., Ltd., of London, from 
whose boat a cable was paid out so that no time was lost in send- 
ing news of each stage of the great contest. 


AN EXHAUST STEAM PLANT FOR CEDAR RAPIDS, IA. 


THE CEDAR RAPIDS, IA., ELECTRIC LIGHT AND POWER COMPANY 
has contracted with the American District Steam Company, of 
Lockport, N. Y., for the construction of about one mile of 12, 10, 
8 and 6-inch steam mains, to be used for the distribution of exhaust 
steam for heating dwellings, offices, stores and public buildings in 
that city. 


THE PREMIER ELECTRIC MOTOR. 


THE PREMIER ELECTRIC Co., of 17 and 19 Whipple street, 
Brooklyn, have sent us the following communication: 


BROOKLYN,N. Y., May 25, 1892. 

We desire to state publicly through the columns of THE ELECTRICAL EN- 
GIN EE, that we have the sole right to manufacture electric motors, under 
Letters Patent 321,049 June 30, 1885, and that Mr. Wm. S. Pendleton, of the 
Premier Electric Co., is the sole owner of the above patent, which fully covers 
the use in a motor, of an armature having three poles as connec to make a 
self-starting motor. We are prepared to fill the wants of the trade and manu- 
facturers; and the trade at large are hereby warned against the manufacture or 
sale of motors, having this armature other than our manufacture, as all in- 

fringers will be prosecute’: aor 
ery respectfully yours, 

THE PREMIER ELECTRIC Co., 

By ELAER F. KELLY. 


THE PURITY OIL FILTER MANUFACTURING CO. 


THE following is an abstract from a letter recently received by 
the above company, that speaks for itself : 

We pour into the No. 4 Ideal Steam Oil Refiner every 21 hours about 10 gals, 
of dirty oil and draw out an equal amount of purified oi] which seems to be excel- 
lent for all uses about the Rod Mill engine except for cylinders. and moreover, 
we find we can substitute the purified oil for the more expensive lard of! which 
we have hitherto deemed it necessary to use on the crank pin and ead 


slides. 
New Caste (PA.) WIRE Nat Co. 
Edward King, vice-president. 


Mr. F. S. TERRY, general manager of the Electrical Supply 
Co., of Chicago, has returned from a business trip East. 
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NEW YORK NOTES. 


THE SHORT ELEOTRIC RAILWAY COMPANY report orders for 
additional apparatus from the Bloomin City Railway Com- 
pany, Bloomington, Ill., ten 40 h. p. single-reduction equipments 
and one 100 h. p. generator; South Covington and Cincinnati 
Street Railway Company, four 40 h. p. single-reduction equip- 
ments; Schuylkill Electric Railway Company, Potteville, Pa, four 
50 h. p. single-reduction equipments; West End Street Railway 
Company, Rockford, III., six 20 h. p. gearless equipments; George- 
town and Tenallytown Railway Company, Washington, D. C., 
two 40 h. p. single reduction equipments; Wilkesbarre and 
Wyoming Valley Traction Company, Wilkesbarre, Pa., three 60 


h. p. single-reduction equipments, one 200 h. p. generator; and. 


the Braddock Electric Railway Company, Braddock, Pa., one 40 
h. p. single-reduction equipment. They have also closed contracts 
recently with the Baltimore Traction Company, Baltimore, Md., 
and the Janesville Street Railway Company, Janesville, Wis. 


THE JERSEY CITY AND BRRORN RAILROAD COMPANY, of which 
Mr. C. B. Thurston is president. has just closed an important con- 
tract with the Ball and Wood Co., of New York, for three of their 
improved cross-compound engines of 800 h. p. each. The engi- 
neers of the Pennsylvania Railroad have carefully investigated 
eight leading mak: s of engines, which were in competition for this 
contract. The intention of the company is to make the plant 
which will operate its lines a model one not only in respect to the 
latest and most approved type of engines but in its other equip- 
ment and arrangement. 

SHORT ELECTRIC RAILWAY Co.—The Philadelphia agency has 
been consolidated with the New York and Mr. Wm. Hazelton, 8d, 
has removed to Cleveland, Ohio. Messrs. S. L. Nicholson and Frank 
R. Ford will be located at the New York officeas agents. A great 
deal of attention has been given to the work of the Short Co. by 
the New York papers during the past week, owing to the an- 
nouncement that Prof. Short is ready to grapple with thè problem 
of running the Third Avenue Elevated Ro y electricity. 


THE CRESCENT INSULATED WIRE AND CABLE Co., of Trento 
N. J., suffered from a firein its factory, last month. The roo 
and fourth fluor of the structure were completely destroyed. The 
company write us: The loss from our enforced stoppage, though 
for a brief period only, will be considerable, as we have been for 
the past three months taxed to our utmost capacity and far be- 
hind our orders. We hope to be able to resume running full in 
about two weeks.” 

A CORRECTION.—The E. S. Greeley and Co., write us that Mr. 
Ralph A. Schoenberg, who was recently reported to be represent- 
ing that concern, has no connection with it whateoever, and that 
his recent business trip was made entirely in his own behalf, 


Mr. EUGENS PHILLIPS, president of the American Electrical 
Works, was a New York visitor last week and called at the new 
headquarters of THE ELECTRICAL ENGINEER. 


NEW ENGLAND NOTES. 


THE REDDING ELECTRIC COMPANY, of Boston, have recenti 
been doing an excellent business in watch-clocks, and last w 
received orders for no fewer than twelve complete clock equip- 
ments. As is well known, their clock is the only one which gives 
a plain printed record, a fact which seems to be telling largely in 
their favor as they become better known. These twelve clocks 
ordered are going to the following cities: Denver, Col., Provo 
City, Utah. Huntington, W. Va., New York City, Pittsburgh, Pa., 
Syracuse, N. Y., Evansville, Ind., Lexington, Ky., Jackson, Mich., 
and three to Mexico. 

THE CONSOLIDATED ELECTRIC MANUFACTURING COMPANY, of 
Boston, are in receipt of an important order for Heymann arc 
lamps from Central America, which they received direct from an 
illustrated article in a recent issue of THE ELECTRICAL ENGINEER. 
The purchaser wrote saying, The article in THE ELECTRICAL 
ENGINEER caught us dead.” The Consolidated Company are 
extremely busy in this line of work, and judging by the number 
of orders which they have received for the Heymann,” it seems 
to have taken the public and to be giving satisfaction. 


THE WESTINGHOUSE ELECTRIC COMPANY have sold, through 
Mr. R. S. Brown, their New England agent of the railway depart- 
ment four car equipments to the Natick and Cochituate Street 
Railway Company of Natick, Mass. This road has previously 
been operated by horses, but will now be 5 095 over into an 
electric line. and will be extended to Saxonville, a distance of 
about 10 miles. There will be one motor on each car of 25 h. p. 

THE THOMSON-HOUSTON INTERNATIONAL ELECTRIC COMPANY, 
whose headquarters have hitherto been at 620 Atlantic avenue, 
Boston, will remove their offices about July 1st to larger and 
more commodious offices on the eighth floor of the Edison Build- 
ing, New York City. 

Mr. Francis R. Hart, of the Massachusetts Electrical Engi- 
neering Company. of Boston, has just returned from a three 
months’ business trip in Jamaica and the Republic of Colombia, 
and has a few real Mexican cigars to regale his friends with. 
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MR. James H. Mason, general manager of the Simplex Elec- 
trical Company, of Boston, has just returned from a four weeks’ 
trip in the West, and is well pleased to find that Simplex still 
finds hosts of admirers in that section. Some of the largest build- 
ings in the West are wired with Simplex, and the good record 
which they have given is inducing many more architects to 
adopt it for a thoroughly good safe insulation. 


THE PETTINGELL-ANDREWS Company, of Boston, have just 
added another useful specialty to their long line of goods in the 
shape of the P. A. blow lamp. This lamp is used for soldering 
line work both inside and outside of doors, and is also largely 
used by painters for scorching off old paint. It is quite different 
in design from all other blow lamps in the market, and should be 
of interest to all wiremen. 


ALBERT & J. M. ANDERSON, of Boston, are in receipt of their 
first order from Mr. Blackwell, their London agent, for the line 
equipment of an electric street railway, and are congratulating 
themselves that ‘‘ Ætna” seems to have caught the British public. 
They have just appointed Messrs. J. C. White & Co, of St. Louis, 
Mo., as their agents for line material in that territory. 


THE EASTERN ELECTRIC LIGHT AND STORAGE BATTERY COM- 
PANY, of Lowell, Mass., are furnishing a tested fuse wire in all size- 
from 8 to 100 amperes, in one-pound spools. This wire is made 
from a special alloy, and each size is guaranteed to carry the cur- 
rent marked on the spool, and bears a certificate of the company 
to that effect. 


WESTERN NOTES. 


Mr. THos. G. GRIER, Western manager for the Bryant Elec- 
tric Co. has removed from 427 the Rookery Building to 1522 
Monadnock Building, and is now settled in his new office. Mr. 
Grier for the past year has been managing the H. T. Paiste busi- 
ness in the West. The Bryant Electric Co. have purchased the 
patents of the Paiste single-pole switch. In addition to the other 
specialties manufactured by the Bryant Electric Co., Mr. Grier 
will handle the Paiste single-pole switch. The Bryant Electric 
Oo. have also purchased the absolute control of the K. W. rosettes 
and cut-outs. 


Mn. W. L. Sitvey, of the Dayton Manufacturing Co., Dayton, 
Ohio, recently shipped two carloadsof his No. 30 storage battery to 
the C. & O. railroad for train lighting work, and he has also un- 
filled orders for four carloads more. He is making these bat- 


‘teries in three different sizes and among other uses to which the 


are being put is the lighting of horse street railway cars, whic 
is somewhat of a new departure. He has recently furnished a 
set to H. Ward Leonard, of New York, to be used for testing pur- 
poses. . 

Mr. GILRERT M. SMITH, manufacturers’ agent, 925-927 Uni 
Building, 79 Dearborn street, Chicago, announces that he wi 
represent directly at that place a few leading makers of brass and 
copper bare and insulated wire, hardware specialties, etc. Mr. 
Smith has had eleven years’ experience with the Ansonia Brass & 
Copper Co. and for the past four years acted as manager of their 
Chicago branch. 


MR. H. G. OsBURN, who has been connected for some time with 
the Edison General Electric Co., has resigned his position and 
associated himself with the Bain Electric Mfg. Co., to look after 
the selling part of their business. Mr. Osburn, with his pushing 
qualities and apparatus so well known as the Bain, will undoubt- 
edly largely increase that business. 

Mr. JOHN R. MARELE, financial and fuel gas, steam and elec- 
trical expert, of Detroit, Mich., was a Chicago visitor last week 
and called at the office of THE ELECTRICAL ENGINEER. The 
Western office of THE ELECTRICAL ENGINEER was also favored by 
a call from Mr. E. H. Cutler, manager of the Elektron Mfg. Co., 
Springfield, Mass. 

Mr. J. H. Cooke, manager of the Chicago office of the Buck- 
eye Electric Co., reports that since May 1, their orders for Buck- 
eye incandescents have far exceeded their most sanguine ta- 
tions and that their coiled filament lamp is in great demand. 

Mr. W. S. MULLEN, of the Union Electric Co., 45 Broadway, 
New York, manufacturers of storage batteries, spent a few days 
in Chicago last week. 

Mr. R. HUMFFREYS-ROBERTS, secretary and manager of the 
Fontaine 8 Co., Detroit, Mich., spent a few days in 
Chicago last week. 


tF Departmental items of Electric Light, Electric 
Ratlways, Electric Power, Telegraph, Telephone, 
New Hotels, New Buildings, Apparatus Wanted, 
Miscellaneous, etc., will be found in the advertising 
pages, 
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THEORETICAL ELEMENTS OF ELECTRO-DYNAMIC 
MACHINERY—VI.! 


A. F. Kennet, 


RELUCTANCE. 


N order to determine the flux in a magnetic circuit, 
we might, in accordance with results thus far ob- 
tained, proceed to find the distribution of poten- 
tials (assuming that such existed), from this, the 
gradient B, and then calculate the- surface integral of 
B over au area drawn once across the circuit. But 
there is another method more direct and comprehensive, 
which will enable the flux to be found, ideally, at least, 
if not practicably, and that is, by determining the total 
reluctance in the circuit. This reluctance, divided into 
the M. M. F., gives the flux as quotient. Reluctance is 
thus the analogue in the. magnetic circuit, of resistance 
in the galvanic, with the distinotion already referred 
to in Part I, that while resistance checks the flow 
of current, it exchanges the electrical into thermal energy, 
while reluctance acts as a regulator of flux only. 

We are now enabled to apply Ohm’s law to the mag- 


netic circuit in the form F = P’ where F is the flux, M 


the M. Mu. F., and R the reluctance of the circuit. 

Simple as is the rule, and easy of recollection by its 
analogy to the fundamental law of the galvanic circuit, it 
very frequently fails in practical application, owing to the 
difficulty in detail with the calculation of reluctances. This 
is incidental to the fact that there is no known magnetic 
insulator. Resistances in the galvanic circuit are usually 
easy to determine numerically, for they commonly belong 
to wires, which are uniform cylinders or are considered as 
such. Magnetio paths are, on the contrary, almost always 
divergent and irregular. 

The problem of finding the reluctance of a circuit is gene- 
rally similar to that of finding the joint resistance of a 
bundle of metallic wires all connected in parallel, whose 
ey iar are variable, and whose individual cross-sections 
differ from point to point. Apart from this numerical 
difficulty, the determinations of reluctance and resistance 
are essentially alike. A substance would have unit specific 
resistance or resistivity, when a block of it one centimetre 
cube, would offer one unit of resistance between two 
metallic plate electrodes pressed against opposite faces. A 
M. M. F. of unity, separating two opposed parallel faces one 
centimetre apart, would establish unit intensity in the 
intervening space, because the gradient of potential would 
evidently be one erg on the unit pole per centimetre, for 
which one c. d. 8. line of flux will be accorded to every 
square centimetre of surface. In other words, unit reluc- 
tance is that of one centimetre cube of space in the air- 
pump vacuum. In reality the difference between the reluc- 
tance of space in the exhausted air-pump receiver, and that 
of wood, copper, flint, and nearly all substances except the 
magnetic metals, is so small that it may be practically left 
out of consideration. 


1, Copyrighted 1892, by A. E. Kennelly. 
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As an example of applying the principle of reluctance to 
magnetic circuits, let us consider a closed circular solenoid 
of the anchor-ring type, already discussed in Chap. IV. 
Let the cross-section of the ring have any shape, and an 
area of a square centimetres. Also suppose the mean 
radius of the ring to be r centimetres, and 7 to be so large 
compared with the ring’s thickness that the intensity which 
we know to be greater at the inner and lesser at the outer 
circles, may be taken as uniform through the ring without 
sensible error. The winding is to have NM turns, and 
through these a current of c units is to circulate. Then for 
each centimetre of magnetic circuit, there will be a square 
centimetres in parallel, giving a reluctance per centimetre 


of path = ca and since the total length of circuit (a circle 
a 


; 2 * 
of radius 1) is 2 2 r, the total reluctance will be ma 


The M. M. F. is 4 7 times the current turns on the ring, or 
4 1 WO 2Neca 
4 x Nc, and the flux = ———___- 2 ——— 


= , the result 
2 * 17 r 
obtained in Chap. IV. 

As an example, let the ring have a mean radius of 50 
cms., and a section of 5 square cms, If uniformly wound 
with 1,200 turns of thin wire carrying a current of two 
amperes, or 0.2 C. G. 8, the M. M. F. will be 

4m X fy X 1,200 = 3,016; 
2 * X 50 


and the reluctance = 6.2832. 
a 3,016 f a 
The flux will thus be eT 480, and the mean intensity 
480 
= — — 96. 
B ; 


Closely related to the conception of reluctance, is another, 
often very useful, permeance.” The two are mutually 
reciprocal. Reluctance having its galvanic analogy in 
resistance (ohms), permeance represents conductance 
(mhos). The flux in a circuit is the M. M. F. multiplied by 
the permeance, and if we represent the latter by the 
symbol P, : 


F = 5 = MP; so that P= X or K 12 

The permeance of a conducting channel in which the lines 
of flux are parallel, would be the area of the channel in 
square centimetres, divided by the length in centimetres ; 
but as such uniform channels are rarely encountered, the 
permeance has to be found by supposing the actual chan- 
nels divided into a large number of short columns, com- 
prised between successive equipotential surfaces, determin- 
ing the permeance of each lamina separately, and after- 
wards compounding them in series. 

As an instance of the application of permeance and its 
principles, to the determinations of magnetic circuits, we 
may consider the case of a closed, circular solenoid whose 
cross-section is too large, relatively to its radii of revolu- 
tion, for the assumption of a uniform intensity every where 
within. We will suppose that its section is rectangular, as 
shown in Fig. 14, with sides parallel to the axis of revolu- 
tion. Let the radii be R and r, and the height „. Also, 
let the winding layer be so thin that the amount of flux in 


2. Silvanus P. Thompson, The Electromagnet,” page 178. 
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the substance of the conductor need not be considered. 
As before, the M. u. F. will be 4 1 Nc. The mean path of 
the flux will be greater than 2 m r and less than 2 z R; 
but it will not be the arithmetical mean of these two limits, 
because the flux is denser at the inner portions of the sec- 
tion. By dividing up the section into a large number of 
thin rings such as that represented between the radii 
p and p + d we may find the permeance of each sepa- 
rately, and then sum them all for the total permeance. 
The permeance of the thin ring indicated will be its area 
h d p divided by its length or 2 7 p, and we have to sum 
all these terms between the radii r and R, this is given by 
the integral 


„h Pap h yy R 
p 2 7 r 
representing the total permeance. 


e flux in the solenoid is 
R R 


FAA Ne E log. = 2 Neh log, — 


x r 


Fid. 14. 


This will be the formula to employ for a closed circular 
solenoid of rectangular section, when the simpler expres. 
sion already given is not sufficiently accurate for the pur- 
pose in view. 

As an illustration, let R = 15 cms. ; r= 10; h=5; 
and V = 500, with c = 1 ampere or 0.1 unit; M=47 
* 500 X 0.1 = 628.3. 

The permeance 

„ x log. Ewe 0.3227, 
6.2832 10 
so that F = MP = 628.3 X 0.3227 = 202.8 with a mean 
B of 202.5 = 8.112. 
25 
If we had been content to employ the previous formula, 
with a mean radius r of 12.5, and a cross-sectional area of 
25 sq. cms., we should have obtained 
PFa 2 X 500 X 0.1 X 25 
12.5 
and the mean 75 = S.; or we would have underestimated 
the flux by about 1} per cent. 

Although the difficulties that beset the numerical de- 
termination of reluctances are generally prohibitive, the 
ideas it embodies and suggests are often valuable in dealing 
with magnetic circuits. Thus it is evident that the flux 
through a single circular turn of wire carrying nc amperes 


= 200, 
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must be greater than that through a long solenoid of the 
same diameter, having n turns through which a current of 
c amperes circulates, for although the M. u. F. in each 
magnetic circuit will be the same, there will be, roughly 


speaking, an additional reluctance in the solenoid of 2A 
a 


where / is its axial length and a@ its cross-sectional area, 
besides that due to a longer exterior path. For a given 


number of turns, short coils of large area emit the greatest 


flux. Practice in the measurement of magnetic circuits 
trains the eye to form an estimate of the flux that a coil 
will emit, per ampere of circulating current. The condi- 
tions for the maximum total flux are often adverse to 
the development of a high intensity. 

Permeances vary directly, and reluctances inversely, with 
the linear dimensions of a geometrical system of conduc- 
tors. Suppose that any arrangement of coils or wires is 
fixed in space, and that a steady ourrent is flowing through 
them. If we imagine all the equipotential surfaces properly 
described, the values of the intensity and of the flux in the 
circuits or combination of circuits will be definitely 
determined. Then if the linear dimensions of the whole 
system be suddenly increased, or diminished, in a given 
ratio—if its scale of construction be altered—the perme- 
ances of each circuit, or corresponding portion of a circuit, 
will have been altered in the same ratio. If the scale 
had been increased three times, the relative arrangement 
of equipotential surfaces will not have been affected by the 
change, but corresponding distances being everywhere 
trebled, the gradient of potential will be three times leas. 
The lessened intensity will, however, be carried through 
areas that will be all correspondingly increased nine times, 
and the aggregate flux will therefore be three times as 
great as in the original. Or, from the point of view sug- 
gested by the conception of permeance, each elementary 

ath of flux will have been lengthened three times, but en- 
arged nine times in cross-section, so that its reluctance 
will be three times less and its permeance three times more. 

Consequently, if the flux is once determined for a mag- 
netic circuit, it increases directly with the dimensions or 
scale. This implies that the diameter of the conductors is 
altered in the same proportion. With this assumption, the 
flux in a circuit of a given form, number of turns, and 
current carried, will be proportional to the length of wire 
it contains. 3 


A NEW SUBWAY COMMISSION FOR BROOKLYN. 


Mayor Boopy has appointed Prof. George W. Plympton 
and Frederick R. Lee as the two members of the new 
Brooklyn Electrical Subway Commission provided for in 
a bill signed by Governor Flower recently. The measure 
was drawn by the local electrical companies, and the $3,000 
a year to be paid to each commissioner, in addition to the 
running expenses of the commission, will be raised by these 
companies, Prof. Plympton was a member of the old 
Subway Commission, and has charge of the Scientific De- 
partment of the Polytechnic Institute. Mr. Lee isa lawyer 
and haa been prominent in all the independent Democratic 
movements of recent years. 


ELECTRIC POWER ON A STEAM ROAD. 


Onr of the first experiments in the country in using 
electricity in place of steam on a standard gauge railroad 
will be made at Ellwood, Pa. H. W. Hartman is going to 
introduce iton one of his roads, the Beaver and Ellwood, 
from Ellwood to Ellwood Junction, a distance of three 
miles from Pittsburgh, where it connects with the Penn- 
sylvania lines and the new bridge crossing the Beaver 
River, and connecting with the Lake Erie Railroad. The 
electric cars will be run over the same road and rails used 
by the present steam line. 


3. Vide a paper by Carl Hering before the Franklin Institute, May, 1892. 
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THE NEW EDISON PLANT AT NEWPORT NEWS, VA. 


S IN nearly all cities in the 
Union laying claim to com- 
mercial importance, electri- 
city has been called in to play 
its part at Newport News 
and a short description of the 
Edison plant erected there 
will prove of interest. 

Recently a company was 
formed to light the town on 
a more comprehensive scale 
than it had been hitherto. 
This company, the Peninsula 

Electric Light Company, began work at once by intro- 

ducing the Edison three. wire system of distribution for in- 

candescent lighting. The two arc machines forminy the 
plant of the old company were purchased by the new one 
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to have long belt oentres, and these vary from 22 to 26 
feet. Link belts are used exclusively. The leads from the 
dynamos are brought overhead to the switchboard, bare 
copper rod supported on porcelain insulators being used 
throughout. 

As the dynamos are of the compound-wound type there 
are three wires from each dynamo to the switchboard, and 
in order that either one of the dynamos may be used on 
either side of the three-wire system a special switchboard has 
been devised by the Edison Company and shown in the cut. 
It is practically a double-throw three-blade switch with 
@ cross-connection between the upper centre and the right- 
hand lower clip. Connections are made to these switches 
in such a way that when the handlee are all up the dyna- 
mos are all connected on the positive side of the system, 
and when the handles are down, the dynamos are all on the 
negative side. When two handles are up and two down, 
two dynamos are on each side of the system. Five feeders 
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and set up in the new station, and to the Edison General 
Electric Company was confided the entire work of install- 
ing the new station. 

At the outset it was computed that two 45-kilowatt Edi- 
son compound-wound dynamos would suffice to meet the 
demand, but before the work of putting in these was com- 

leted, the Peninsula Company found the demand increas- 
ing so largely as to necessitate the installation of two ad- 
ditional 45-kilowatt machines. The capacity of its incan- 
descent plant is now, therefore, 180 kilowatts, or about 
2,200 lights, 

The engines used to drive these dynamos are of the 
Green automatic type, slow speed engines, belted directly 
to the dynamos so that there are no cowntershafts, as 
shown in the accompanying engraving. The belts 
from the dynamos run off this slow speed shafting by 
means of very large pulleys, the diameter of which is 
about 12 feet. This extreme diameter renders it necessary 


run from the switchboard. Each of the outside wires of 
the feeders is provided with a switch with a safety fuse 
attachment, the neutral of each feeder having a simple 
safety catch holder with fuse. On each side of the main 
switchboard is another smaller one on which are mounted 
the pressure indicator and galvanometers. 

The pole line is about four miles long and there are about 
21 miles of wire in the system. The line has a capacity of 
1,500 lights burning at one time, and the idea at first was 
to wire the buildings for about 1,000 lights. Before the 
installation was complete, however, the demand for lights 
suddenly increased and the total numberof lights connected at 
the time the station was started was about 2,000 16 c. p. lamps. 

The energy displayed in the erection and completion of 
this plant shows the appreciition by the Peninsula Company 
of the fact that there existed an urgent demand for electri- 
city in this rapidly growing town, and a desire to satisfy it 
without delay with as good a plant as could be obtained. 
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THE LAUNCH “ ELECTRA.” 


In our last issue we gave a brief account of the new 
electric launch “ Electra ” and this week we are enabled to 
present several views of her. 


Fia. 1.—TaseE ‘‘ ELECTRA.” 


her as she appeared on the Passaic River and Fig. 2 is a 


view looking towards the bow. 
The arrangement of the cells and motor are well shown 


in Fig. 3 which is taken from the same point of view as 


Fig. 2. The Rlectra” was built by the Electric Launch 
and Navigation Co., of this city, and is intended as a sam- 
ple boat for the- passenger traffig on the enclosed waters, 
at the World’s Columbian Exposition, Chicago. She is to 
be submitted for test and approval by the Exposition man- 


agement, and has already been shipped to Chicago with that 


end in view. This passenger traffic is expected to require 
some 50 or more such boats. 
The dimensions of the “ Electra” are as follows: 
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ELECTRO-TECHNICAL EDUCATION.’ 
BY PROF. R. B. OWENS. 


UNTIL within the t few years the value of the manual 
element in education has been sadly overlooked in elementary 
instruction in this country. Special and distinct schools, called 
variously Manual Training Schools, Schools of Mechanic Art and 
Developing Schools, have arisen where those elements which 
underlie all industrial pursuits have been introduced into general 
elementary education, not because students leaving such schools 
expect always to enter upon some trade or into some Trade 
School,” but because such instruction is eminently desirable for 
the roundness and unity of general education, and valuable no 
matter what the future of those so educated may be.”* The Mas- 
sachusetts Institute of Technology, the Washington University, 
St. Louis, and others, have attached to themselves schools of 
mechanic arts and manual training schools for the reason, I take 
it, that the elementary public schools do not afford such instruc- 
tion, and they recognize the great educational value of their 
training. 

In studying the various courses given in the best technical 
schools in this country and abroad, and the opinions of educators 
and engineers, I take it that a technical school is primarily a place 
for the preparation of men who expect to earn their living as 
engineers, It is not a school of general culture, nor is it a school 
of abstract science. It is a device to save time, and teaches the 
applications of pure science to industrial purposes. 

A technical school is also, I claim, a post-graduate school 
in the ordinary sense, and in this respect should rank with 
schools of law and medicine. If the engineer is a man who uses 
both the results of science teaching and mechanical skill, he must 
certainly have great familiarity with both, and the attaining of 
such familiarity will constitute his undergraduate work. But, 
after such general knowledge is acquired, no time should be lost 
in fitting each student to be of the greatest immediate value to 
those who 9 him. Unfortunate as it may be, we must 
reconcile ourselves to the necessity of becoming specialists. It 
may be a eed that The more a man knew of all the related 
branches the better he could perform his special work, but this is 
ony arguing the advantage of omniscience.”* Time was when 
all known about electricity would not greatly tax the ordinary 
intellect, but now each student can only hope to become an ex- 
pert in one very narrow department, and I believe we must shape 
the courses, as far as possible, in our electro-technical schools to 
meet the requirements of the times. 

Of course, to employ a number of specialists and to give each 
student the opportunity to choose the work he is best fitted for 
will be expensive, but if our country is to keep pace with others 
in industrial progress she must educate her engineers. When 
private generosity fails, State aid must be forthcoming or we will 


Figs, 2 AND 3.— VIEW TOWARD Bow; SHOWING ARRANGEMENT OF BATTERIES AND MOTOR. 


Length, over all, 34 feet; length toate water line), 314 
feet; beam, 6 feet; maximum draft, 26 inches. She will 
seat from 25 to 30 passengers. Her motive power consists 
of 78 storage cells of the Consolidated Electric Storage 
Co.’s 17 S type, and a 4 h. p. Reckenzaun motor capable 
of developing as high as 12 h. p. for a stretch. She is fitted 
with an electrical whistle or trumpet and with electric in- 
candescent lamps for signal lights and illumination. 


Tae WIGHTMAN ELECTRIC MANUFACTURING COMPANY, of 
Scranton, Pa., has its contract for the furnishing of twenty car 
equipments and a 800 h. p. generator for the Seashore Electric 
Railway Company, at Asbury Park, N. J., well under way. 


have to witness others surpass us in the race for international 
position. It is in consequence ” of superior industrial and tech- 
nical education ‘‘that Germany is gaining a better industrial 
55 daily.“ “ And the same might be said of several other 
oreign countries, so that on the score of economy no more profit- 
able expenditure of public money is possible than for the support 
of technical schools. Education is not a money-making business. 
No fact is more firmly established all over the world than that 
higher education can never be made to pay for itself.“? No con- 
siderable income can be anticipated from student fees. Higher 
education must look for its support to private munificence or 


1. Abstract of a paper read at the genera! meeting of the American Institute 
of Electrical Engineers, Chicag , June 6,7 and 8, 1892. 

2. President J. D. Runkle, * Manual Element in Education.” 

3. T. M. Drown, Journal Franklin Institute . 

4. Prof. R. H. Thurston. 

5. Prof. Rowland. 
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public help, and, as suggested to the English Institution of Elec- 
trical Engineers by Prof. Ayrton, it would seem to be the duty of 
such a body as this to influence as far as possible public opinion in 
favor of advanced electro-technical education. 

Having seen the importance of manual training as a factor in 
elementary education, and knowing its special value to those 
intending to become either handicraftsmen or engineers, I would 
recommend that a fair knowledge of forging and foundry work, 
pattern making, wood and metal turning, and drawing be required 
of every student for matriculation into any college course. Such 
an elementary knowledge can readily be acquired by the average 
student by the age of 16 or 17, along with the elements of English 
education, such as given in our high schools and academies. 

The importance of drawing can hardly be overestimated. It 
is rightly called ‘‘the shorthand lan e of modern science,” 
and every one can learn to draw with a fair degree of accuracy, 
although the ‘‘ negative faculty of drawing in some people is 
almost miraculous.”* I do not mean artistic drawing, painting 
and perspective, but the elements of orthogonal projection can be 


as easily acquired as the art of writing, and for some purposes it 


is just as useful. At the age of 16 or 17 a boy having had good 
advantages should be able to enter any of our best American 
colleges, and here, if he intends becoming an electrical engineer, 
I would have him study for three years mathematics, chemistry 
and physics, with German and French. These apparently few 
subjects will abeorb the greater portion of hisenergy. Nothing is 

ined by working at excessive pressure in early life; and as to 

owing anything about engineering itself, it would seem best to 
leave that alone until a thoroughly good scientific education had 
been first acquired. When electrical engineering is taken up in 
earnest the student should have such a command of physical and 
chemical facta and methods, and be such a master of mathemati- 
cal analysis as to leave him free to discuss engineering problems 
without the necessity of first acquiring the facts and methods he 


modern methods, is too well known to need comment. 
the amount of general physics mi hi I should say the student 
ought to be familiar with the theory of heat measurements, 
thermo-dynamics, the principles of fluid motion, the dynamics of 
a particle, and of solid and rigid bodies, the theory of sound and 
physical optics, and the facts and principles of magnetic and 
electric actions. Above all he should be able to EPP y mathe- 
matical reasoning to physical problems and be skilled in the art of 
experiment. ; 

In ordinary electrical work a knowledge of inorganic chem- 
istry would perhaps suffice, but if one expects to make a specialty 
of electro-chemistry, then both organic and inorganic chemistry 
should be required. ; ; 

Besides mathematics, chemistry and physics, which must be 
considered as principal subjects of the directly 5 course, 
German and French should be acquired, as so large a part of our 
best electrical literature is in these languages. Sanscrit and 
psychology might be classed as electives, as affording variety. 

Assuming that a thorough working knowledge of mathematics, 

hysics and chemistry is possessed by the student, then I believe 
he should spend three years in studying the applications of his 
acquired facts and principles before attempting to practice his 
profession. 

We must, I think, recognize three classes of electrical engi- 
neers in this country at this time: First, the installing engineer, 
who superintends the equipment of central or isolated electric 
light or power plants, electric railways, mining plants, etc., and 
runs them when completed. In this class of work more than a 
knowledge of electricity is required. It becomes essential to have 
a thorough knowledge of steam engineering, track and pole line 
construction as well. He should be as well able to choose the best 
engine and boiler for a given set of conditions, and to install and 
operate them economically, as he is able to choose the best dynamo, 
motor, line wire, or lightning arrester. A practical knowledge of 
building foundations, laying out railway curves, and running 
pole lines, is to this engineer a matter of greatest importance. 

The next distinct class of electrical engineers I would recog- 
nize, are designing engineers, who rather have to do with the 
manufacture of electric apparatus, than its installation. Such 
men design and superintend the construction of the apparatus put 


6. Prof. Huxley. 
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on the market by the several manufacturing firms, but rarely also 
bave to do with steam engines, track construction, or pole Jna. 
To this second class, a correct knowledge of machine design is of 
equal importance with a knowledge of magnetism and electricity, 
and it was perhaps of such men that Lord Kelvin was thinkin 
when he said an electrical engineer should be nine-tenths m 
chanical and one-tenth electrical, 

The third class of engineers are employed by standardizing 
bureaus, and in laboratories, to make tests of electric and magnetic 
constants, calibrate, instruments, etc. For such work neither a 
knowledge of pole lines, foundations, or machine design, is so 
aportant as familiarity with delicate methods of measurement 
and skill in manipulating sensitive instruments. It would seem 
best then to shape the course in any electro-technical school, as 
far as possible, to meet the requirements of these distinct classes of 
engineers. 

The proportions of the three kinds I have named vary greatly 
in different parts of the country. To meet the immediate home 
demand for engineers, I believe our Western schools of engi- 
neering must make a specialty of training installing engineers. 
In the East the case is different. More men are employed by 
manufacturing firms, testing and standardizing bureaus, than by 
construction and E companies, so that the course given 
in the Eastern schools of engineering, and which are largely for 
the designing engineer, are justified. 

A synopsis was then given of the course of instruction in elec- 
trical engineering at the University of Nebraska, the electrical 
equipment of which was declared by Prof. Thurston some months 
ago to be the finest, considering its size, in the United States, and 
the author closed as follows : 

No attempt has as yet been made to teach telegraphy practi- 
cally, and as we have here some members who have had much 
experience in practical telegraphy, I hope they will express their 
opinions as to the advisability of introducing it into electro- 
technical schools. Some dec it properly belongs to engi- 
neering, and others contend, with much truth, I think, that it 
properly belongs to a trade school. Similarly with wiring, elec- 
troplating and electrotyping. Is a practical knowledge and skill 
in them to be gotten in or out of the school? 


THE TECHNICAL EDUCATION OF THE ELEC. 
‘ TRICAL ENGINEER. 


BY PROF. DUGALD C. JACKSON. 


PERHAPS it would be well to call my subject the College 
Education of the Electrical Engineer,” for it is strictly of the 
technical college course that I shall speak. We can truly affirm 
that the technical education of an engineer does not end until his 
work is ended, and the college course is but the commencement 
uf it. It is neither possibie nor desirable that the courses of study 
of electrical engineering students in the various schools should be 
alike, but a certain unity of purpose and treatment should be ob- 
served, and all can profit by the suggestions made by the practical 
man. With this in view, I present the subject to your attention 
as it is looked upon at the Engineering School of the University 
of Wisconsin. There is no originality claimed for the ideas pre- 
sented, as they are based upon the recorded experience of some of 
the country’s most successful practical men, and are virtually 
followed in such other engineering schools as make their courses 
thoroughly practical, and therefore, in the true sense, professional. 

In order to enter the freshman class of the best engineering, 
schools, the applicant must have a thorough common school edu- 
cation, including mathematics through ordinary algebra, a fair 
knowledge of English, a reading acquaintance with German or 
French, a little elementary physics and chemistry. In order that 
an engineer may use his abilities and training most advantage- 
ously, he should have a good general education, including a fair 
knowledge of literature, history, economics and certain elements 
of law. To have an average chance of proving successful, an 
electrical engineer must be well grounded in three sciences besides 
those gained in the common schools, and which cannot be classed 
as engineering. These are: Higher mathematics, as far as it may 
be practically applied in engineering; chemistry and physics 
(including elementary electricity and magnetism). 

At the University of Wisconsin, during the first year the 
student is given a course of four subjects, continuing through the 
year. These are: lst, English and rhetoric, with such reference 
to technical forms as seems desirable so early in the course ; 2d, 
mathematics, beginning with higher algebra, passing through 
trigonometry and descriptive geometry, and into analytical 
geometry ; 3d, advanced French or German, grammar and reader ; 
4th, manual training. In the latter, which continues during the 
following two years, we do not think it necessary or desirable for 
the student to spend sufficient time during his course to become 
a carpenter, machinist, blacksmith or foundryman. His future 
calling will probably not demand that his wages be earned in any 
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of these trades; but they are tribu to his profession, and he 
must have an intelligent mastery of the tools. and an appreciation 
of shop requirements. Mathematics are also continued through 
the second and third year, during which time analytical geometry, 
calculus and applied mechanics are passed through. All mathe- 
“matics are taught with special view to future practical applica- 
tions, and good use is made of the laboratory in applied mechanics. 
During the second year of the course, elementary chemistry and 
physics are disposed of, and here again the laboratory is put to 
good service. At the same time, work in draughting and the 
elementary designs of machines is begun. Tue third year is 
about half, and the fourth year wholly, devoted to what may 
propery be called professional studies. 

t may here be asked, Of what use is the severely specialized 
education to the successful student in the engineering courses? 
The graduate does not become an engineer merely because he has 
successfully met the college examination. College cannot make 
an engineer, however practical the course of study may be. 
Practice has made thousands of good ones without the aid of the 
college, but I venture to say that these would Seny have be- 
come more eminent if they had received a thorough technical col- 
lege course. While theory alone, wherever learned, cannot 
make a practical man, it is the one who can follow the guide of 
theory along the paths of practical work and experience, who 
makes the fully developed engineer. In order, however, that 
neither theory nor practice may lead him astray, he must have 
a well-educated common sense. 

The true object of the technical college is to teach the funda- 
mental theories, with a common sense view to their practical ap- 
plications, in such a way as to aid in a diagnosis, not by the ap- 
plication of a mathematical formula, but by comparing the accu- 
mulated experience of the practical world. Taketwo young men 
of equally good ability and equal age; put one through a thorough 
technical college course and the other through an apprenticeship 
of the same length of time. Finally, put them side by side in a 
working position, where they must work out their own salvation, 
and the college m:n will usually have more ambition and adapta- 
bility, and will outstrip his mate, though pene not at once. 
The college man may fall behind at first, but, having worked 
through the transition period, he will prove the winner. I ven- 
ture to say this is the well-nigh universal experience of those who 
have had the opportunity of dispassionately trying the ex- 
periment. 

It is comparatively easy to properly teach the fundamental 
theories; hence it is so frequently overdone. It is not so easy to 
educate the judgment of a student in electrical engineering, 
. whose entire knowledge of his future profession has been acquired 
from the electric bells in his father’s house, and who may never 
have examined a dynamo or storage battery until he visited the 
college laboratories. But it is wonderful how rapidly such stu- 
dents, when of goud timber, absorb a inner's information and 
a thirst for investigation. In this part of the student’s education, 
the manufacturers and large users of electrical apparatus, who 
have become directly or indirectly interested in the work of the 
graduates, can assist with little direct inconvenience and much 
indirect advantage. In a properly organized technical school, as 
shown above, the student gains his fundamental theory durin 
the first three years, and, if of good timber, he will absorb muc 
of the practical methods of thought required for successful after- 
work. Moreover, a considerable part of the third year is spent in 
practical instruction. As the fourth year is wholly spent in prac- 
tical training; or the education of the common sense, the student 
must have some acquaintance with the methods of commercial 
work before entering it, in order that he may properly profit by 
the instruction. It is impossible for many, and doubtless undesir- 
able for the majority, to take a year from the midst of their col- 
lege course for outside work. The summer vacation between the 
third and fourth year should, therefore, be occupied in some such 
employment as wireman on electric light or telephone construc- 
tion, or better, in the station and repair-room of an electric rail- 
way, under the eye of an appreciative superintendent. Three 
months spent in this work may seem very little, but it will do a 
deal of good in giving an apt student a fair idea of how far exact 
furmulas will carry him. It is only by the generous co-operation 
of employers, that students can obtain thia summer's work. At 
first thought it appears that the employer gains no advantage 
from it, but upon careful consideration, an advantage is evident. 
To begin with, the properly trained student will not prove useless 
during the summer, and the satisfactory one will usually find em- 
ployment after graduation, with the interests of those who af- 
forded hin. summer work, and who thus gain the benefit of his 
greater advancement during his last year at college. Ina similar 
manner, the manufacturer gains an advantage from plac.ng his 
apparatus in the technical school laboratories for proper use in 
instruction. 

We can now usefully inquire into the specialized work that 
should be prescribed for the average electrical engineering student 
during his last two years at college. Up to this point, students in 
mechanical and electrical engineering courses have received vir- 
tually the same instruction. Here, we hold, with several others, 
their paths should diverge. The student of mechanical engineer- 
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ing goes into careful 1 of shop practice, designing and utiliz- 
ing various types of machinery, and similar subjects. The elec- 
trical engineering student must receive a good working knowl- 
edge of the problems of the mechanical engineer, but he must 
abeve all be trained in the practical problems of electrical en- 
gineering. He, therefore, goes into a study of that which will 
aid most in making him truly an electrical engineer. His knowl- 
edge must all be based on mechanical laws, but he must be much 
more than one-tenth electrical. 

Before reaching his truly professional studies, the student 
should gain, during his course in physics, a common sense grasp 
of the elementary notions of electricity and magnetism,and of the 
‘‘all-pervading law of Ohm.” The latter can be properly en- 
forced in the laboratory by placing in the student's hands ordinary 
electrical instruments, such as bridges, galvanometers, ampere- 
meters, voltmeters, etc. Before beginning his specialized work, 
the student’s knowledge of Ohm's law and its common results 
should have become almost instinctive. 

With due regard for his preparation, it seems best to arrange 
the professional studies for the average electrical engineering 
student in four divisions, thus: 

lst. Electromagnetism and its application to practical uses, 
with special reference to dynamos and motors. 

2d. Electro-chemistry (including primary and secondary bat- 
teries) and electro-metallurgy. 

3d. Alternating currents and alternating current machinery, 
including dynamos, converters, condensers, etc. 

4th. The special application of the preceding divisions in elec- 
tric light, power, railway, mining and other types of plante. 

The last division is allotted about twice the amount of time 
given to each of the others. 

While higher mathematics is a useful aid in each of the divis- 
ions, its limitations as an agent must be carefully set forth in the 
class-room and laboratory. For the purpose of educating the 
judgment and fully defining the limitations of theories and 
mathematical deductions, the laboratory is indispensable. As 
much as one-half of the total time spent by the student under the 
direct instruction of the professors of electrical engineering, 
should be devoted to the laboratory. This work, moreover 
should, as far as possible, deal with commercial instruments an 
machinery, and actually follow the methods of testing and re- 
search used in practice. Physics, chemistry, mechanics, steam 
engine, hydraulics, dynamos, electrolysis, alternating currents, 
and other subjects, should all be properly represented by a com- 
mercial laboratory equipment, which is made useful in every-day 
instruction under the direction of a man who has had experience 
in similar commercial work. 

The student who satisfactorily completes a proper professional 
course at college, whether laid down in the college catalogue or 
carefully elected from that prescribed, is not likely to become 
one who turns out results like a cornsheller, and never grows 
wiser or better, tho’ it grinds a thousand bushels of them.” 


PRACTICAL NOTES ON THE ELECTROLYTIC RE- 
FINING OF COPPER.! 


BY F. B. BADT. 


IT is the object of this paper to give a few practical data in re- 
lation to American practice, and to give a short description of the 
processes in vogue in this country. While the writer has erected 
some of the largest copper refineries in the United States, and ex- 
amined a few of the other plants, the data which the writer sub- 
mits in the following are not claimed to be either complete or to 
be absolutely correct. The writer has endeavored to tabulate the 
electrolytic copper refineries in the United States. 

In the following we give a list of electrolytic copper refineries 
in the United States. It shows us that there are at present 36 dy- 
damos of a total capacity of 1,814 kilowatts used for the elec- 
trolytic refining of copper, and that the total output of these re- 
fineries (when all are completed) will amount to 8,630 tons per 
month, or 43,800 tons per year. A capital of over $1,000,000 is in- 
vested in these refineries. 

The Census Report, dated Washington, D. C., July 15, 1891, 
shows the United States to be the largest producer of copper in 
the world, its product for the year 1889 being 226,055,962 pounds, 
or 113,028 (short) tons. The total expenditures involved in this 
production were $12,062,180, of which there was paid in wages, 
$6,096,025; in salaries, $120,896; to contractors, $334,443; for 
materials and supplies, $4,067,970; and for taxes, rent, etc., 
$1,442,846, the total capital invested being $62,628,228, and the 
total number of employees, exclusive of office force, 8,721. The 
same Census Report gives some statistics on copper refining,” 
but unfortunately fails to state how much copper was refined by 
the electrolytic process. 

The returns cover establishments which produced 159,693,252 
pounds (79,847 tons) of refined copper, valued at $19,686,561.86. 
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Hence if our list is approximately correct only about 25,000 tons 
out of 79,847 tons of refined copper were treated electrolytically. 
In the table below, I mention, in the fourth column, the names 


11g. 1 


MULTIPLE 


Fig. 3 


aii 


HAYDEN STALMANN 
— ANODE 
CATHODE 
—~----—-~~- SCREEN 


METHODS OF COPPER REFINING. 


of certain processes in vogue in the United States, and it might be 
well to show the main features of each. The crude material used 
in the anodes is black copper, or blister copper, containing from 
97 per cent. to 98 per cent. of copper. The electrolyte is a solution 
of sulphate of copper. In some processes refined copper is a by- 
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numerous other reasons wel] known to the electrical engineer, an 
arrangement of vats in single series is most advantageous. 

Another procers is the Smith process (United States patent 
No. 393,526, Nov. 27, 1888.) In this process there are no cathodes 
of pure copper. The plates of black copper (anodes) are not sus- 
pended vertically in the solution, but are placed horizontally. As 
it would not be practical in many places to cast the plates large 
enough to give a sufficient amount of surface, several plates are 
placed side by side so as to form one large plate. These layers 
are then placed one above the other at a distance of about 13 
inches, the layers being supported by strips of wood running 
lengthwise of the vat. The top plate is connected as an anode to 
the generator, and the other pole of the dynamo with the bottom 
plate. The spaces between the plates are filled with the solution 
of sulphate of copper, which forms the only connection between 
the plates. The copper is dissolved from the under surface of 
each layer and deposited on the upper surface of the next layer 
below. The insoluble foreign matters in the copper, including 
gold and silver, fall upon screens of cotton cloth whicb are 
stretched between each two layers. The 5 is kept up until 
all the black copper is dissolved and nothing remains but plates 
of electrolytic copper. Fig. 2 shows the relative position of plates 
in one vat. The inventor claims several important advantages 
over the common vertical multiple arrangement. He claims that 
the silver or other foreign insoluble matter is removed, that the 
space required for a given amount of depositing and the amount 
of solution required are relatively small, that the connection be- 
tween the plates in one tank is made by the solution only and that 
the copper is easily handled and prepared for the vats. Smith 
arranges all vats in series. 

Another process mentioned in the list is the ‘‘ Hayden ” (Fig. 3, 
United States patent No. 465,525, Dec. 22, 1891). The Hayden 
process differs materially from that of the Smith only in that he 
places his plates in vertical position instead of placing them hor- 
1 and that he does not use any screens. Hayden also ar- 
ranges his vats in series. 


b 


LIST OF ELECTROLYTIC COPPER REFINERIES IN THE UNITED STATES. 


Name of company. Generators. 5 
1. Anaconda Mining Company. 5 Edison —60 volts, 1. 100 amperes. 320 


Anaconda, Mont. 
2. American Nickel Works (Jos. 1 Excelsior—6 volts, 1,0°0 am- 48 


Wharton), Camden, N. J. 3 in series 
3. Balbach Smelting and Refin.| 7 Excelsior —15 volts, 2.000 am- 7 series 
ing Company, Newark, N. J. peres. 1 Excelsior—30 volts. of 48, 1 
8,000 amperes. series of 96 
4. Baltimore Copper egg 6 Edison*—150 volts, 400 amperes, |............ 
and Rolling Company, Balti. 
more, Md. 
5. Baltimore Refining Company. 2 Edison—80 volts, 700 amperes. |............ 
Baltimore, Md. 
6. Boston & Montana Consgoli- 3 Thomson-Houston, multipolar | 288 
dated Copper and Silver separately excited, 165 volts, 
Mining Company, Great 1,000 amperes, 
Falls, Mont. | 
7. Bridgeport Copper Company. 1 Thomson- Houston, 1 Mather, 1 3 series 
Bridgeport, Conn. | Edison— 150 volts, 400 amperes. | of 10 
8. Chicago Copper Refining Com- 2 Edison—80 volts, 800 amperes. | 165 
wey: Blue Island, III. | 
9. Electrolytic Copper Company. 3 Mather — 100 volts, 300 amperes | 75 
Ansonia, Conn. | 
10. Lewissohn Bros.t Pawtucket, 1 Excelsior—15 volts, 2,200 am- 60 
R. I. pe res. in series. 
11. Omaha & Grant Smelting 1 Excelsior- 6 volts, 1,000 am- 48 
Works, Omaha, Neb. ' peres. in series 
12. Pennsylvania Salt Manuf ae kk... 
turing Company, Philadel- 
phia, Pa. 
13. St. Louis Smelting and Refin- 1 Excelsior—16 volts, 2,400 am- 48 
ing Company, Cheltenham, peres. in series. 
Rt. Louis, Mo. 
14. Washburn, Moen & Co., Wor- 
cester, Mass. 


Montana; Arizona Copper Com 


P e | clectrolyti 
rocess (arrangement o e ytic 
vats). copper per Remarks. 
| month, tons. 
Partly multiple, partly 350 Plant being extended for ultimate 
Stalmann. capacity of 900 tons per month. 
Multiple........... ...... 30* By-product. 
M (18 auodes, 81 650 They refine the product of the Ox- 
odes). ford e „ whose smelters 
are in New Jersey, and who are 
general purchasers of copper ores, 
matte and bullion. 

Hay den. 800 Generators have sectional fields 
which can be plugged for different 
voltages. 

Hayden 300 

Multiple (19 anodes, 19 550 Plant in construction. 

cathodes). Dynamo capacity in excess of pres- 
ent requirements. 

Hayden (100 electrodes in 400* They refine the entire product (black 

each vat). copper) of the Parrott Silver and 
Copper Company, Butte, Mont. 

Multiple. .......... ..... 150 

Sign 100 

Multiple (19 anodes, 19 110 

cathodes). 

Muldip le 30 

Smti n sen 30* By-product. 

Multiple.... ........ 60* This 1 8 5 is operated in connection 
with an electrolytic silver refinery, 
using the Moebius process. 

CC 90 Plant burnt, being erected. 


t Agents for the following mining companies: Boston & Mor tana Consolidated Copper and Silver Mining Company, Montana; Butte & Boston Miving Company, 
ny, Arizona: Huron Copper Mining Company, Lake 5 


y 
uperior. Mich.; Tamarack Mining Company. Lake Superior, Mich.; Osceola 


Mining Company, Lake Superior, Mich.; Kearsarge Mining Company, Lake Superior, Mich.; Santa Fé Copper Company, New Mexico; Peninsula Copper Mining 


Company, Lake Superior, Mich. 


product only, especially when it appears in a concentrated form 
in the mattes of lead smelters and refiners. In the process which 
we call the multiple process,” anodes and cathodes in each vat 
are arranged in multiple, in about the same manner as the plates 
in a storage cell. (See Fig. I.) In this process there is usually one 
more cathode than there are anodes. The electrodes are sus- 

nded in a vertical position in wooden vats usually lined with 
ead. The vats themselves may be arranged either in series, in 
multiple, or in multiple series. For simplicity’s sake and for 


Another inventor, Stalmann (United States patent No. 467,350, 
Jan. 19, 1892, and No. 467,484, Jan. 19, 1892), practically uses the 
same process as Hayden, only, instead of using single plates he 
uses, with the exception of the initial anode and the terminal 
cathode, pairs of plates of crude and refined material, but brings 
the two plates together by connecting them by one or more 
bolts or rivets so that they become practically a pair of anode and 
cathode plates with no electrolytic solution between them (Fig. 4). 

One pound of copper will be deposited in one hour theoretically, 
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by a little less than 386 amperes out of a solution of sulphate of 
copper. lf we, therefore, pass 386 amperes through one vat, we 
will deposit one pound every hour and if we pass the same 
current tbrough a series of 100 vats, we will deposit 100 pounds 
each hour. The amount of power 5 in each vat, however, 
is O ? X R, but as it is always possible to reduce the resistance of 
a vat by increasing the surface of the plates, we can greatly re- 
duce the amount of power required for the same output in copper 
per horse power hour. We may also reduce the ampereage for a 
given production by joining more vats in series, or we may com- 
bine both methods. 

It is therefore always possible to largely reduce the expendi- 
ture of electrical energy, and consequently that of the motive 
power. As a matter of fact, theoretically, any amount of copper 
may be refined with any given horse power, but as soon as we 
attempt to largely increase the production of copper with a given 

wer, we find it necessary to largely increase the size and num- 

r of vats and the quantity of copper under treatment. These 
conditions have been thoroughly examined, and the laws govern- 
ing them have been explained in the several hand-books extant. 

Another important item in order to obtain a pure deposit is the 
density of the current. American copper refiners usually adopt 
10 amperes per square foot of active cathode surface as a max- 
imum. Iam told, however, that some of the refineries operating 
on the Series processes go even beyond 15 amperes per square 
foot, which may account for certain impurities found in the elec- 
trolytic copper and for a greater efficiency of the plant; that is, a 
larger output of copper for a given number of vats and amount 
of copper under treatment. 

High voltage in an electrolytic plant of course means consider- 
able saving or lees drop in conductors, less trouble from poor con- 
tacts, etc., and it is probable that for these reasons the so-called 
series 55 show a greater efficiency per given horse power 
than the processes employing electrodes in multiple. 

Another important item for the obtaining of pure deposits is a 
good circulation of the electrolyte. This insures a uniform speci- 
fic resistance in che solution between the parts of the plates. 

In American practice, the electrolyte is sometimes kept in cir- 
culation by arranging the tanks on the cascade po and have 
each higher vat siphon through a pipe whose orifice is near the 
bottom of the next lower vat. A better plan now usually adopted 
is to have a trough run through the whole refinery, and have 
each vat fed independently by means of a rubber hose. The elec- 
trolyte;is raised from the collecting tank into the troughs by 
means of lead pumps or steam injectors. Both, however, are 
objectionable. The pumps are always getting out of order, and 
the steam injector means waste of steam, besides having the dis- 
advantage of putting too much moisture into the electrolyte, 
which in necessitates the adding of free acid continually. A 
better plan is to have two collecting tanks, which are to be used 
alternately. Just as soon as one is full it is made air-tight, and a 
small air compressor driven by an electric motor compresses the 
air above the solution and drives the solution under a pressure 
of, say, 25 pounds through a pipe up into the troughs. Smith 
claims that in his arrangement no artificial circulation of the 
electrolyte is required. 

We might mention another incidental advantage of the mul- 
tiple process over the series processes. Some of the patentees 
claim one-fourth of a cent per pound of refined copper as a royalty. 
In one instance one plant gives the patentee, under this arrange- 
ment, an income of over $100 per day. Taking this in combina- 
tion with the very doubtful advantages claimed for the series 
process, we need not wonder that there exists prejudice against 
erecting electrolytic refineries employing these patented opera- 
tions. 

I could enumerate a long list of defects that exist to-day in 
almost all of the electrolytic refineries, and which may all be 
traced to one cause, and that is, the imperfect knowledge of the 
refiners, of matters electrical. As a matter of fact, all the ex- 
periences which we have gone through for the last ten years in 
constructing electric light and power plants, have been of no 
benefit, it seems, to most electrolytic refiners. Even in the few in- 
stallations where a voltmeter is used to indicate the proper work- 
ing condition of the vats. this voltmeter is carried by two men 
from vat to vat, and the voltage of each vat is taken in this cum- 
bersome manner. 

In a plant just being erected, the writer proposes the erection 
of a potential board in the office of the superintendent. Both 
terminals of each vat are to be connected with two contact points 
of the potential board, and a voltmeter is to be so arranged that 
by simply turning a switch handle the potential of each vat can 
be taken almost instantaneously. One of the occurrences which 
has to be guarded against is the short-circuiting of an anode and 
a cathode, which in the multiple plan means the short-circuiting 
of a whole vat. Such an occurrence should be detected imme- 
diately, as otherwise the contents of the vat may be spoiled. The 
author proposed for a plant just being erected an electric teil-tate 
in connection with the potential board. 

Some of the electrolytic refineries in the United States buy 
copper matte of from 45 to 54 per cent. of copper from the min- 
ing companies. In these cases they own their own smelters, re- 
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smelt the copper matte, producing black copper of from 97 to 98 
per cent. of copper. This black copper is then cast into anodes 
and subjected to the electrolytic process. Other refineries buy the 
black copper direct from the smelters owned by the mining com- 
panies. For instance, the Bridgeport Copper Company, of Bridge- 
port, Conn., buys the entire product of the Parrott Silver and 
Sopper Company, of Butte, Mont., as black copper. 

here is another matter which should be mentioned, as it is 
very often misunderstood by the public and the electric com- 
panies. If copper matte contains, according to the assay, 30 ounces 
of silver or less per ton of matte, no extra charge is made for the 
silver, but the copper matte is sold at the reigning market price. 
If it contains, however, over 80 ounces, the silver is to be paid in 
accordance with the assay. Thirty ounces of silver per ton of 
matte, of course, means a double that amount per ton of 
electrolytic copper. It can easily be seen that electrolytic re- 
fineries prefer to buy copper matte containing just a trifle less 
than 80 ounces of silver per ton. 

There are quite a number of points which need the attention 
of electrolytic copper refiners. There are, for instance, only a few 
of the refineries which manufacture their owr. sulphate of copper, 
but buy it at high ratesin the market. Sometimes the cost of 
freight and haulage doubles its cost. Each copper refinery should 
have a little installation of its own for the manufacturing of the 
necessary sulphate of copper, which it can do at a small fraction 
of what it has to pay for it. The same holds good in relation to 
the refining of theslime or mud which collects at the bottom of the 
vats, and which contains the precious metals. Each copper re- 
finery should have its own little plant for the refining of the mud. 
These little installations can be run at a small expense in con- 
nection with copper refineries, and it is almost nonsensical to have 
other concerns make large sums of money which could be saved 
by the refiner himself. 

A few words as to electric generators may not be out of place. 
The author prefers separately excited machines for the reason 
that they cannot be reversed and for other incidental advan 
When water-power is used as prime mover a good deal of trouble 
has been experienced in the regulation of the wheels. As a matter 
of fact there is no water governor in existence which will regulate 
so perfectly as the governor of a modern automatic engine under 
varying loads. By running all the exciters from an independent 
prime mover (either water or steam) the strength of the fields of 
the generators will be uniform at all times whether there are fluc- 
tuations in the external] circuit or not; the strength of the field of 
the generators which, with self-exciting machines, is subject to the 
fluctuations in the external circuit, and is a variable, becomes a 
constant. The author proposed this arrangement over three 
5 5 ago for railway and power stations with the very best re- 
sults. 

There are other processes which contemplate the extraction of 
copper direct from the ores by means of electrolysis. The best 
known are the Siemens and Hoepfner.” If we are correctly 
informed the Siemens process is now being used in one experi- 
mental plant only, which is used by the Siemens firm. is is at 
Martinicken Fields, near Berlin. Dr. Hoepfner’s process, it is 
claimed, is now in operation in three plants; one at Schwarzen- 
berg, which began 1 ed in September, 1890, and two others 
about which very little has been published. Dr. Hoepfner uses in 
his process a cuprous chloride solution, out of which a current of 
one ampere will deposit 2.35 grammes per hour, while out of a 
solution of sulphate of copper, only one-half of this amount of 
copper can be deposited per unit of current per hour. 

We finally give below the approximate cost of a refinery with a 
capacity of 1,000,000 pounds of electrolytic copper per month: 


Building..... J T E E ⁵ðͤ K tee . . $30,000 
Pavement (asphalt) gilt Cees ice seats 2,000 
Pipes for steam heating ee crew enrceees 4,000 
/// ²ĩ˙]üm¹AA ͥ ae VVCCCCCCCCCCCCCCCCCCCC be sweats "6,000 
Lead for lining vats, collecting tanks and troughs... s. . 28,000 
Lead burning....... .........05- i nh e tay awe aaa 1,500 
Copper onder x >> 11,000 
Rails for overhead blocks for handling plates 2,000 
Sulphate of copper .......sse «tuehia dacs sees vss ewseese . 3,500 
Sulphurſe se %ůuuiii!!k!kkkkk Eee ees 1,000 
Steam injectors or pumps or air compressor cece eee 1,000 
Electric generators, switchboard, instruments. ..........0..+eee0.. 30,000 
Shafting and belting ....... 6.1 wc ccc eee . qͥ i $,000 

Total- 58 tee sd ⅛ &i: ERS a Oe $123,000 


To this sum must be added the copper under treatment, which 
in this case will amount to at least $80,000, and, if a steam plant 
should be required, another $20,000 must be added, bringing the total 
of this plant up to $228,000. The above items include labor of 
erection, but do not include freights. These figures. although 
approximate and true only under certain conditions, will demon- 
strate that electrolytic copper refineries are expensive plants, and 
should be erected on carefully prepared plans and under the super- 
vision of responsible and competent engineers. 


THE WASHINGTON CONSTRUCTION Co. are installing a 200-light 
Edison plant at River View, one of the many Washington river 
resorts. 
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LONG-DISTANCE TRANSMISSION FOR LIGHTING 
AND POWER.: 


BY CHARLES F. SCOTT. 


A DESCRIPTION is here given of two plants, one for lighting and 
the other for the transmission of power. The conditions which 
have been met include a very considerable distance, extreme diffi- 
culties of climate and roughness of country, exacting uire- 
ments in continuity of service, and a pressure above that ordina- 
rily used in the class of machines employed. The plants to be de- 
scribed are the first of their type installed in this country, and the 
apparatus in the power plant is of a kind that has not been here- 
tofore used. The type and construction of the machines, and the 
arrangement of apparatus are new in many particulars, and as 
they have contributed largely to successful operation they will be 
described with some minuteness. Alternating current machinery 
is employed, constructed by the Westinghouse Electric and Man- 


We 
c ne 
r 
8. 
Hile 3 
Pe Be 
I 
, 


Re Srared revere . 


FId. 1. 


ufacturing Company, the pioneer company in alternating work 
in this country. , 

The lighting plant was first installed. It is operated by the 
Willamette Falis Electric Company, of Portland, Ore. The falls 
of the Willamette River at Oregon City, ia the combined points 
of size, accessibility and nearness to the seaport, are unequaled. 
These falls, estimated at from 200,000 to 250,000 h. p., are about 
13 miles from Portland, and it requires but a moment’s thought 
to appreciate the value of an agent which can make this power 
available in the city. f 

The Willamette River is about one-quarter of a mile wide, and 
the fall is about 40 feet. The present station is located on an 
island at the middle of the river. Victor wheels of 300 h. p. are 
geared to horizontal shafts, from which the dynamo belts pass to 
an upper floor at an angle of 45 degrees. Two alternating cur- 
rent dynamos for incandescent lighting are driven by each wheel. 
The current, at a pressure of 4,000 volts, irectly to the 
line of No. 4 B. and S. wire, which is carried on ordinary double- 
petticoat glass insulators across the level country to a sub-station 
in Portland. The current is received at 8,300 volts by trans- 
formers in the sub-station and is reduced to 1,100 volts for distri- 
bution by various circuits through the city to ordinary trans- 
formers, by which it is reduced to 50 or 100 volts. See Fig. 1. 

When the apparatus was designed, it was not considered prac- 
ticable to generate 4,000 volts with the ordinary type of machine, 
in which the wire is wound upon the surface of the armature, on 
account of the difficulty of insulating for more than 1,000 or 2,000 
volts. The work was undertaken with a new type of armature, 
which is specially noteworthy, as it has rendered high potentials 
practicable in a machine of simple construction. 

The field of the dynamo is of the ordinary type of alternating 
current machine in use in this country. The casting is circular 
in form, with 12 inwardly ee poles of laminated iron, on 
which the field coils are placed. 

The armature, Fig. 2, is built up of laminated discs, which are 
punched with 12 T-shaped teeth. The armature coils are wound 
in a lathe, are carefully taped and insulated, and are then placed 
over the teeth and sprung in under the projections. The space 
between adjacent coils is filled by a block of wood, which holds 
them in place securely. The field current is supplied from a 
direct current machine, and the main current is taken from two 
collecting rings on the armature shaft. 


1. Abstract of a paper read at the general meeting ofthe American Institute 
of Electrica) Engineers, Chicago, Ill., June 6, 7 and 8, 1892. 


THE ELECTRICAL ENGINEER. 


601 


The reducing transformers are placed in a vault in the sub- 
station at the city. They are arranged in banks, or units of 10. 
Each bank is supplied by a separate dynamo, and has a capacity 
of 1,250 16 c. p. lights. The coils of the transformers are sepa- 
rately wound and taped, and are separated from one another and 
from the iron by strips of wood, Fig. 8. The primaries are con- 
nected in series for receiving 3,800 volts, and the secondaries are 
in series for delivering 1,100 volts, so that there are 880 volts in 
the primary, and 110 volts in the secondary of each converter. 
This method of connection throws small differences of potential 
in any single coil and permits the use of conductors of good size. 
The efficiency of the transformer at full load is 96 per cent. 

The operation of the system is simple. The voltmeter or po- 
tential indicator is supplied by the secondary of a converter 
reducing in the ratio of 30 to 1. In the voltmeter circuit, Fig. 1, 
there is placed a compensator, which is a small transformer with 
its primary in series with the main circuit, and its secondary in 
series with the voltmeter circuit, and connected in such a way 


te 


that the compensator pressure, which is proportional to the main 
current, is opposed to that of the converter. The compensator is 
so adjusted as to introduce into the voltmeter circuit a counter 
E. M. F. proportional to the loss in the conductors, so that the 
voltmeter indicates the potential at the distant end of the line. 
The compensator effects the same result as pressure wires run 
from the point of supply back to the station. The E. M. F. at the 
dynamo is adjusted for each load by regulating the field current 
so that the voltmeter shows the proper indication, thus keeping 
the pressure at the sub-station constant at 3,300 volts. The pres- 
sure at the dynamo is slightly in excess of this at light loads, and 
is increased to 4,000 volts at full load, to cover the loss of traus- 
mission, The secondary current from the reducing transformers 
is treated as if it were received directly from a dynamo. On 
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each supply circuit from the station there is a voltmeter with a 
compensator set for the loss in this circuit. The exact adjustment 
of E. M. F. on a circuit is made by a regulator, consisting of a 
transformer with its primary connected directly across the main 
terminals, and a secondary divided into small sections, each hav- 
ing an E. M. F. equal to one per cent. of the primary. Any 
number of these sections may be placed in series with the supply 
circuit, thus varying the E. M. F. at will. This form of regulator 
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is of high efficiency, as it converts but a small percentage of the 
energy, and the loes is a small fraction of this percentage. 

The plant was first installed with two incandescent machines 
and started nearly two years ago. Since that time, five additional 
machines have been added, so that there are now seven, each 
with a capacity for supplying 1,250 16 c. p. lights, in Portland. 
The total capacity is 8,750 lights. The dynamos run admirably. 
One explanation of the ceuccess of the plant is the intelligent 
policy of the general manager, in harmony with his statement 
that, It is not the first cost which counts, but the cost of throw- 


ing out and replacing ap tus.” 

The same policy has happily governed the installation of the 
second plant to be described —the wer plant. This is located 
near Telluride, Col., and is owned by Mr. L. L. Nunn. The Gold 


King mill requires power for operating its crushers and stamps, 
and fuel can come only from long distances at enormous cost. 
A few miles from the mill there is a water-power, but the country 
between the two points is steep and rough, and for many months 
in the year is covered with snow. Electricity is the one means of 
getting the power from its source to the mill. The conditions are 
of the most favorable character for demonstrating the value and 
possibility of electrical transmission. 

In this plant a Pelton wheel N water through a two- 
foot steel pipe, under a head of 320 feet, drives an alvernating cur- 
1ent generator. The current is carried over a line of bare wire to 
the mill, which is nearly three miles distant, and drives au alter- 
nating current synchronous motor of 100 h. p. The generator and 
motor are machines of the same size and form of construction as 
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the dynamos at Portland, already described, and diffe: from these 
ony in some minor modifications, 
he generator is provided with a composite field winding, Fig. 
4. A part of the magnets are excited by direct current from a 
separate machine, and the rest are excited by a current from the 
generator armature, which is proportional to the main current 
and is commutated by the equivalent of a two-part commutator. 
The adjustment is such that the E. M. F. on the main terminals 
rises as the current delivered by the machine increases, compen- 
sating for line losses and keeping the pressure at the motor 8,000 
volts. The speed is 838 revolutions, giving 10,000 alternations per 
minute. The switchbeard and regulating appliances are similar 
to those in the station at Portland. Ordinarily no adjustment is 
uired after the machixe is started, and the attendant has little 
to his besides looking after the mechanical running of the appa- 
ratus. 

The motor, Fig. 5, is similar to the generator except in the 
manner of exciting the fields. The field current is obtained, not 
from a separate machine, but a second winding parallel with the 
main coils around the teeth of the armature. This current is 
commutated and passes through the field coils. 

A motor of the synchronous type requires an auxiliary device 
for 1 which, in the present plant, is a small motor —a 
special modification of the Tesla type, Fig. 6. This motor comes 
quickly to its normal s and then has ample capacity for 
bringing the armature of the large motor up to speed. Both of 
the machines are belted to a countershaft, and the ratio of the 
pulleys is such that the speed of the large motor is a little greater 
than that of the generator. The large motor is then excited and 
runs as a self-exciting alternating current dynamo at the normal 
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E. M. F. of the circuit. The small motor is then switched off and 
the A of the large machine gradually falls until it is approxi- 
mately equal to that of the generator. The relation between the 


speeds of the two machines is indicated by the fluctuation in the 
intensity of lamps, which are connected in series with the sec- 
ondaries of two converters, whose primaries are connected with 
the generator and motor respectively. At the time of slow vari- 
ation and proper pee relation the machines are connected by 
closing the switch. The small motor is disconnected by its 
friction clutch and comes to rest, and the load is then thrown 
upon the large motor by a second clutch. The operation of 
starting requires but one man, and is accomplished in about two 
minutes. 

The connection of the motor to the generator is not a delicate 
operation. If the motor is running above synchronous speed at 
the time of connection with the generator it instantly adapts 
itself to the proper speed. If the motor speed is slightly lower 
than that of the generator it may fall into step when the switch 
is closed, but if it be running considerably slower it will not come 
into synchronism, but will further decrease in s When 
this occurs, the switch of the large motor is opened and that of 
the starting motor is closed, bringing the machine up to full speed 
again without any injury to the apparatus. If the E. M. F. upon 
each of the machines before connecting them be 8,000 volts it will 
remain unchanged when they are connected. If the field current 
of either machine be increased the E. M. F. will be raised, but the 
field current of the other machine may be lowered and the result- 
ing E. M. F. made equal to 3,000 volts. The current flowing 
between the machines depends upon the relative field charges, 
and is least, whatever the load may be, when the two machines 
are equally, or very nearly equally, excited. The field current of 
either machine may be made zero, and the motor will still run, 
but with a greatly reduced capacity. In a test with machines of 
a smaller size the E. M. F. was 2,000 volts when the two field 
charges were equal. When the field charge of either machine 


was cut out it fell to 1,200 volts, and the current increased very 
considerably. 


An efficiency test of the motor was made before shipment by 
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driving a dynamo which was loaded. The current and R. M. F. 
received by the motor and delivered by the dynamo were meas- 
ured and an allowance made for the loss in the dynamo. The 
full load efficiency in this way was found to be 93 percent. In 
a test upon smaller machines of similar type the 3 of the 
motor at full load was found to be 91.5 per cent. The efficiency 
of the synchronous motor system, leaving out loss in conductors, 
but including losses in generator and motor, in the plant for the 
delivery of 50 h. p. was found to be 831¢ per cent. at full load, and 
74 per cent. at half load. 

Full load may be thrown on the motor suddenly. In the Gold 
King mill the stamps, which are operated by the motor, are 
usually left raised when the plant is oe m order to avoid 
the extra strain of liftin them when the plant is started. It 
sometimes happens that the stamps are left down and the motor 
is required to raise them all at once. When the clutch is thrown 
in, the current indicates that the load is considerably above the 
normal capacity of the motor, and yet it is started without diffi- 
culty or apparent strain. i 

The pole line runs from the power station up the mountain to 
a height of 2,500 feet, and then crosses a rough but comparatively 
level country to the mill. The line at some places is at an angle 
of 45 degrees, and many of the poles had to be set in solid rock. 
The surface of the snow in winter is occasionally at a level with 
the tops of the poles, and parts of the pole line are practically in- 
accessible during some months of the year. This region is peculi- 
arly subjected to lightning discharges, and special precautions 
are necessary to protect the apparatus. In one instance there 
were 43 discharges of the lightning arresters in as many 
minutes. 
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THE SYNCHRONOUS MOTOR IN THE GOLD KING MILL. 


The plant was started for regular work in June of last year. 
An accurate record was kept from the middle of July to the first 
of May, showing the actual number and the length of the delays 
caused by electrical machinery. The aggregate time lost on 
account of the electrical apparatus was, by actual count, less than 
48 hours during three-fourths of a year. Such a record as this, 
with a new type of machinery, in acountry where line construc- 
tion and maintenance are peculiarly difficult, with practically con- 
tinuous service, with attendants who were not electricians, with a 
high voltage, a considerable distance and large power, places 
transmission by the paral current synchronous system 
beyond the stage of experimental trial and gives it the stamp of 
commercial success. 

This success is confirmed in a substantial way by the immediate 
extension of the plant. A 60 h. 0. motor is now being installed 
at a mill a few miles from the Gold King. An order has been 
entered for a 750 h. p. generator to be located in the power station, 
and a 250 h. p. motor for operating a mill about 10 miles distant. 
Lighting at Telluride, eight miles from the station, which has 
been heretofore done on a small scale on a circuit from the power 
generator, is being extended. The large generator is of a new design, 
and is notable as it has more than three times the capacity of any 
alternating current dynamo previously made in this country. 
Two machines of this size have been running for some months for 
incandescent lighting in St. Louis. 

This dynamo is of atype similar to the machines at Portland 
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and Telluride. The field has 28 poles, requiring a speed of 570 
revolutions for 16,000 alternations, the conditions of running at 
St. Louis, and 857 revolutions for 10,000, as it will be operated at 
Telluride. The armature has T-shaped teeth, as in smaller 
machines. The diameter of the armature is slightly over four feet 
and its length is about two feet. The total height of the machine 
is eight feet and its weight is 40,000 pounds. The electrical effi- 
ciency at full load is over 95 per cent. re 

The extension of alternating current working, both for lighting 
and power, by the use of larger machines is therefore 
provided for. The extension to greater distances is largely a ques- 
tion of E. M. F. Nearly every one is familiar with the rapidity 
with which the cost of copper diminishes as the vol is in- 
creased. If the cost be $100 with 500 volts it will be $25 at 1,000 
volts, and $1 at 5, 000 volts.. The higher the tension, however, the 
greater the difficulty and cost of construction and the greater the 
liability to accident with apparatus and line. There are a few 
points in connection with this subject which may be noted with- 
out entering into a general consideration of it. 

The smallest size of wire that can well be used for line work, 
on account of its mechanical strength, is about No. 6 B. & 8. 
This wire will transmit with 20 per cent. loss 100 h. p. 10 miles at 
4,000 volts, or twice the power half the distance. Unless these 
distances or powers are to be exceeded an increase in pressure 
would result in no saving in copper but simply in a less line loss, 
which is already not excessive. 

The use of 4,000 volts at the motor and a line loss of 20 per 
cent requires an outar for copper of only about 10 per cent. to 
15 per cent. of the total cost of the plant when the distance is 10 
miles. Unless, therefore, the cost of copper is to be an insig- 
nificant proportion of the total cost it is unn to exceed 
this pressure unless the distance be greater than about 10 miles, 

These simple considerations show that pressures practically the 
same as those employed in the plants which have n described 
are ample for considerable distances. The same type of apparatus 
which has been successful in them is available for larger capac- 
ities. The fundamental elements required for electrical transmis- 
gion in a very wide range of cases have therefore been tried and 
their success demonstrated. 

For considerably longer distances, where pressures higher than 
about 5,000 volts are required, good practice indicates the use of 
transformers for raising the pressure at the generator and reduc- 
ing it at the motor, similar in general to those employed at 
Portland. The increased pressure thus available greatly reduces 
the cost of copper required, and this reduction must, of course, be 
more than sufficient to cover the cost of the transformers, 

The alternating current motor has been one of the most com- 
plicated and difficult electrical prob ame; and yet the first large 
alternating current motor installed in this country excels direct 
current apparatus in simplicity of construction and operation, in 
perfection of regulation, and handles with simplesliding contacts, 
running for a week without adjustment, a pressure which with 
commutators is impracticable. 

There is another class of alternating current apparatus to which 
no reference has been made. The multiphase, or Tesla system, 
which has attracted much attention of late, the charac- 
teristics of this type of apparatus, which readily adapt it for com- 
bining simple construction with the use of high presures. There 
are also marked advantages in the characteristics of the motor 
which are of especial value where distribution of power is to be 
combined with transmission, Motors of this class are self-startin 
with load, and may be run either as synchronous motors or wit 
one winding short-circuited and no commutator or brushes. The 
latter is the ideal motor in point of mechanical construction. 

The simplicity, flexibility and range of the alternating cur- 
rent system make its ibilities the sole dependence of the largest 
enterprises, toward which the public and engineers are looking. 
The records of the plants at both Portland and Telluride, demon- 
strate that these possibilities are being realized, and that work in 
this field is fast passing from experimental investigation into prac- 
tical electrical engineering. 


UNIVERSITY OF WISCONSIN. 


A DETAILED account of the electrical engineering course at the 
College of Mechanics and Engineering of the University of Wis- 
consin, at Madison, is given in the circular for 1892-8. The aim 
of the college is not to produce engineers, but men with great 
ovo for becoming engineers. A through curriculum is pro- 
vided, under the direction of Dr. Davies and Prof. Jackson, in the 
theory of electricity, in addition to which the laboratory practice 
is made to conform with and illustrate in a thorough manner 
the instruction by text-books and lectures. Of the total number of 
hours given to instruction in the electrical engineering sub- 
courses nearly one-half (about four hundred and aty hours) is 
devoted to work in the laboratories. The results derived by 
students in the laboratory, together with a full description of the 
work performed, and the methods employed, are reported to the 
professor on blank forms furnished for the purpose. 
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We have no sympathy with the cant of the day with reference to 
% practical men’? tf by this term is understood those who act with- 
out reference to well-established general lawe and are only guided 


by emptrical rules or undigested experience.—Joseph Henry. 


PROF. HOUSTON ON CEREBRAL RADIATION. 


EW theories of modern times are more suggestive and 
full of scientific interest than that recently advanced 
by Prof. Edwin J. Houston as a possible explanation of 
hypnotism, telepathy, mesmerism and kindred phenomena, 
while the fact that its author is a man equally well known in 
the world of science and that of affairs, affords a striking 
instance of the catholicism of fin de siècle research. That 
a mysterious something exists, enabling one mind to 
exert absolute power over others apparently in tune with it 
is universally admitted, but the study of its nature has been 
too long left in the hands of visionaries. While Prof. 
Houston modestly confesses that his suggestions are in- 
complete, and, in fact, characterizes them as rather wild, 
they open an enormous field for labor upon lines already 
familiar to men skeptical as to spooks, but intensely alive 
to the importance of all that bears upon the questions of 
everyday life. 

Postulating the existence of luminiferous ether capable 
of passing readily through the densest matter, Prof. Hous- 
ton argues that cerebration, if attended by vibrations, must 
develop in this ether wave motions, having the brain atoms 
as centres; that is, the act of thought necessitates atomic 
disturbance and a consequent expenditure of energy. The 
various groupings of the brain cells would appear to cor- 
respond with certain combinations of thought, and vice 
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versa; thus study, by causing the constant repetition of the 
same set of motions, gives the brain particles a tendency to 
form groups more or less permanent, which call up the 
particular train of thought to which they belong. The 
existence of this atomic vibration of the brain cells, while 
not distinctly proven, is far from unlikely, and, indeed, 
certain facts seem to point very strongly to its probability. 
A fracture of the skull, for instance, producing abnormal 
pressure on the brain will suspend cerebration until the 
pressure is relieved, when the patient usually takes up the 
thread of life from the moment when consciousness was 
lost, without regard to the intermediate lapse of time. 

An active brain is, then, regarded as sending thought 
waves through the ether in all directions, like a conductor 
through which an oscillatory discharge is passing, and the 
possibility of the transference of specific cerebral vibration 
from it to a passive brain is explained by the action of 
sympathetic vibrations, as illustrated in the well-known 
experiments with tuning-forks and the phenomenon of the 
radiation of light. Electric resonance presents a still more 
striking instance of sympathetic vibration, where an oscil- 
latory discharge from one conductor traverses space with 
the velocity of light, and, upon meeting a circuit so tuned 
as to be in consonance with the original conductor, sets up 
oscillations in this circuit identical with those that excited it. 

If thought radiations partake of the nature of ether 
waves their phenomena should, naturally, correspond with 
those of thermal, luminous, electric or magnetic radiation, 
and it becomes possible to imagine the refraction of a com- 
plex train of thought, so to speak, by something corre- 
sponding to a prism; nay more, the author suggests even the 
remote possibility of obtaining photographic impressions of 
thought waves on a suitably sensitized plate or its equiv- 
alent, and the subsequent utilization of such a record to 
awaken in another brain thoughts identical with those re- 
corded. The image thus produced would convey no more 
meaning to the eye than do the marks on the cylinder of a 
phonograph, but the idea of such an instrument is, after all, 
no more preposterous than that of the phonograph, or even 
the telephone, would have appeared one century ago. 

Such, briefly outlined, is the theory that Prof. Houston, 
with many assurances that it is merely a suggestion, and, 
it may be, some misgivings that it is ahead of its time, has 
Offered to scientists interested (and who is not?) in the 
countless phenomena of thought transference. That he 
should have sufficiently overcome his diffidence to make 
public the result of these speculations, in which, he says, 
he has indulged for a number of years, is a subject for con- 
gratulation; it is, however, to be hoped that he will not be 
content to stop at suggestions. 


THE EDUCATION OF THE ELECTRICAL ENGINEER. 


“ As ye sow, 80 shall ye reap,” is a maxim, the truth 
of which needs no exemplification. Its force, however, is 
nowhere more apparent than in everything that relates to 
educational matters. At the meeting of the Institute at 
Chicago two papers, one by Prof. D. C. Jackson, and 
another by Prof. R. B. Owens, were devoted to the dis- 
cussion of the proper training for the electrical engineer, 
and the views expressed therein are worthy of the most 
serious consideration. It must be evident to any one at all 
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acquainted with the requirements of active practice, that 
no school, however well equipped it may be with able 
teachers and complete laboratories, can turn out finished 
engineers ready to cope successfully with the new prob- 
lems in electrical engineering which are daily presented ; 
or, indeed, to plan immediately and carry out work even 
of the most general character. In this respect electrical 
engineering does not differ from any other department of 
engineering; but in a branch as modern as that of electrical 
engineering the preliminary training ought to be specially 
thorough, because the many precedents and large accumu- 
lated experience of the past which can be drawn upon in 
other departments of engineering are not at the elbow of 
the electrical engineer. Prof. Owens makes a distinction 
between various classes of electrical engineers, basing his 
differentiation on the varied character of the work of the 
designing and the constructing engineer, and suggests the 
arrangement of the courses of study with a view to afford- 
ing each of these classes the best course of training. Prof. 
Jackson has done well to call special attention to the neces- 
sity of stimulating and fostering the eaercise of the 
student’s judgment, and more particularly his common 
sense; and this reminds us forcibly of the saying of a cele- 
brated engineer that every engineering formula ought to 
have a coefficient, “ K,” standing for common sense. We 
are not quite prepared to agree with those who take the 
stand that electrical engineer..ig is nine-tenths mechanical 
engineering, for although the work of the mechanical 
engineer enters, to a considerable extent, into some depart- 
ments of the electrical engineer’s work, it nevertheless 
does not occupy that ratio of importance which some of 
the adherents of this theory would seem to attach to it. 
The subject is one which is worthy of the most serious 
consideration and may well engross the attention of all 
engineers. 


THE STANDARD CENTRAL STATION. 

Ir the electrical census which is now being prosecuted 
with vigor under the superintendence of Mr. Allen R. Foote 
accomplishes no other object it will have earned its right 
to the thankful recognition of the electrical community by 
pointing out many examples of how not to do things, and 
more particularly how not to build and operate an electric 
light and power station. It is fortunate that Mr. Foote 
has called to his assistance so intelligent an investigator as 
Mr. Horatio A. Foster, who, in his paper read before the 
American Institute of Electrical Engineers, at Chicago, 
showed how many stations were, from their very inception, 
handicapped by bad engineering and worse management. 
To expect a profitable business under such conditions would, 
of course, be asking too much, and hence the reason why 
not a few electrical enterprises have turned out unsatis- 
factorily. On the other hand Mr. Foster showed how a well- 
designed station, operated by competent men, is a source 
of more than average profit. The remedy which he sug- 
gests for mitigating the existing evil is the employment 
initially of a competent electrical engineer. He deprecates 
in no unmistakable terms the usual method of installing a 
plant by paying visits to certain prominent electric light 
stations, without other guidance than possibly that of the 
representatives of the selling companies themselves, and the 
choosing of a plan of construction from among a mass of 
undigested information gathered on such trips. While 
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Mr. Foster's suggestion that the Institute, in connection 
with the National Electric Light Association, should lay 
down a set of rules and plans for a standard electric light 
station is one well worthy of consideration, the question 
seems pertinent whether the art has yet arrived at such a 
permanent state as to make such a step desirable at this 
time. The opinions of many competent men are still so at 
variance that it would appear problematical whether plans 
could be adopted, which would meet the views of even a 
majority of the electrical engineers of to-day. 


ALTERNATE CURRENT LONG-DISTANCE 
TRANSMISSION. 

Tux Chicago meeting of the Institute, besides its just 
claims as one of the most successful, thus far, in the career 
of that body, may also lay claim to having been the first 
to bring out a paper describing the practical operation of a 
long-distance alternate current transmission plant run “ for 
business.” We have heard and read so much about what 
could be done with the alternating current that it is doubly 
refreshing to learn what has actually been done. Mr. C. 
F. Scott’s paper describing the Telluride plant is therefore 
of more than ordinary interest. He rightly lays stress 
upon the fact that even with the comparatively low poten- 
tial of four thousand volts a large field of operation is 
within the scope of practical long-distance transmission, 
which, of course will be largely enhanced when we are 
able to handle higher potential. While the plan described 
is unquestionably successful, it might be claimed by some 
that such an installation does not combine all the elements 
of a successful system for general distribution of power by 
alternating current. But even if such were the case, there 
is a sufficiently large sphere of usefulness for the system 
as it stands to make its exploiting profitable to those 
engaged in this work. 


- ELECTROLYTIC REFINING OF COPPER. 


THE air of mystery that has for a long time surroundea 
the processes for the electrolytic refining of copper is, we 
are glad to note, being removed and in a manner which 
leaves no room for doubt that in the near future this in- 
dustry will occupy a leading position in the electric arts, 
Prof. Badt points out in his Institute paper that the prin- 
ciples are well established, and with proper attention to de- 
tails success in this field is assured. With the immense 
mineral resources of the United States, which have already 
made it the largest copper-producing country in the world, 
it is not difficult to foresee the time when we shall supply 
foreign markets with electrolytically refined copper. That 
this can be done profitably is evidenced by recent ship- 
ments of such copper abroad, so that the producer is not 
entirely dependent upon home markets for the disposal of 
his product. 


THE meeting of the American Institute of Electrical 
Engineers in Chicago, last week, was a most decided suc- 
cess, and that which made it so was the heartiness of the 
welcome given it by Western members and friends. An 
excellent programme of papers was discussed and enough 
work went over to start the fall season with an afternoon 
and evening session, 
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SERIES ELECTRIC TRACTION.! 
BY NELSON W. PERRY, E. M. 


IN railway practice, it is the distance rather than the quantit 
of current that forms the moet important factor of increase, thoug 
the latter cannot be neglected in planning for the future. In street 
railway construction, assuming the distance to remain the same 
but the traffic to double, the amount of copper required to main- 
tain the same relative economy must also doubled. This is a 
minor matter as compared with the case where both distance and 
traffic are doubled. In this latter case, to maintain the same econ- 
omy the weight of copper must not only be doubled but squared. 
The limit of extension even on these lines is, however, soon 
reached, and the only recourse, by existing methods, is to erect 
at or near the further point another generating station, with all 
that that implies in the way of additional investment in real 
estate, machinery, etc., and a duplicate set of employees. 

In long lines, the bugbear of the multiple arc system of distri- 
bution is the drop in potential at the further end. There are two 
remedies for this drop in potential at hand—either to increase the 
amount of copper in the feeders, which within commercial limits 
is but a partial remedy, or to increase the pressure, using the same 
amount of copper which, when the multiple arc method of distri- 


>—~ >_< 


Fia. 1. 


bution is employed, introduces as many difficulties as it obviates. 
There is still a third remedy, and that is, to employ the constant 
current method, in which, under all circumstances, the current 
remains the same and the pressure varies as the work performed. 

In the one case the copper must vary as the demands and 
distances the pressure remaining the same, and in the other the 
pressure varies, the copper and current remaining the same. 

If energy can be so much more advantageously distributed to 
long distances by the constant current method for arc lamps, why 
should this method not commend itself to the ever-increasing dis- 
tances to which our electric street railroads are reaching? If the 
steam locomotive is ever to be supplanted by the electric motor, 
why should not this method of distribution be the one to be 
adopted? The answer is that the constant current method, as 
heretofore develo has not been sufficiently elastic to meet the 
requirements, and although the generation of a constant current 
involved much less complex machinery, and the cost of distribu- 
tion to distant points necessitated a much smaller initial outlay, 
still the difficulties introduced by this method largely outweighed 
all its advantages. 

It is my purpose to show how the constant current system may 
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be made as elastic in every way, at least on paper, as the constant 
potential, without sacrificing in any way any of the advantages 
peculiar to the system, and how it is possible to make each unit in 
such a system nearly, if not quite, as independent of every other 
unit as is the case in the system now in vogue. 

The system which I am about to explain may properly be 
descri as consisting of a circuit interrupted by a series of 
breaks in multiples of two. Or one consisting of a circuit inter- 
rupted by breaks in multiple series with each other—the breaks 
being in multiples of two. The conception then would be like 
Fig. 1. But in order that a current shall pass around this circuit, 
it is necessary that one of the breaks in each multiple shall be 
normally closed. It matters not which one is closed, so our plan 
would now look like Fig. 2. 

If a translating device should successively occupy each of these 
breaks, it would receive current during the time that its terminals 
connected the ends of the two broken wires, in proportion to the 
relative conductivity of the two paths open to the current. But 
we are not satisfied to have a portion only of the current pass 
through our motor—it is necessary that all the current must so 
pass. We must, therefore, make the resistance of the other branch 
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infinite during the time in which the motor is bridging, through 
its terminals, the break, or, in other words, the normally closed 
branch must be broken. 

If, therefore, we place an electromagnet in series with the 
normally broken branch, so that when vitalized it will open the 


—— 
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switch in the normally clused branch, and allow it to close again 

by gravity or otherwise, when the magnet is devitalized, we have 

provided in a crude way for operating traveling translating devices 

m 5 Our conception now would be represented somewhat 
y Fig. 3. 

By this ar:angement, the nioving device only receives a 
momentary impulse as its terminals touch the ends of the break, 
and would have to rely upon its uired momentum to carry it to 
the ends of the next break. It will be apparent, however, that it 
is immaterial whether the device receives its next impulse by clos- 
ing the next break in the circuit or whether it skips that one and 
gets it from any other break, either on that circuit or from one 
connected with an entirely different dynamo. It is this feature 
that permits the use in my system of sidings on single-track roads, 
and of forks (the skipping of one or more breaks), and the inter- 
communication between separate circuits (the jumping from a 
break on one circuit to a break on another). 

It is desirable, however, that the moving device be impelled by 
as nearly a continuous force as possible, instead of by a succession 
of momentary impulses. Instead, therefore, of having the ends 
of the normally open break face each other, as represented here- 
tofore, we may extend these wires for some distance parallel 


with each other, and our plan assumes the form shown in Fig. 4. 

It is also desirable that the interval of time during which the 
device is without current, viz., that occupied in passing from one 
break to the next, shall be as small as possible. This naturally 
suggests having the normally open breaks all on the same side of 
the normally closed breaks, and if these parallel wires be continued 
so as to overlap those constituting preceding and succeeding 
breaks, a car or other moving translating device may pass from 
one break to another without even momentary interruption of 
current. In Fig. 5, the lower line which I call the ‘‘ feeder,” con- 
tains all of the normally closed breaks, represented by mercury 
cups normally connected electrically by a fork taking into them, 
which constitutes a double-pole switch actuated by an electro- 
magnet in the manner to be described. 

The upper pairs of wires, which it will be seen are merely the 
parallel extensions of the other possible path for the current, are 
in multiple with the path through the mercury cups. One of each 
of these pairs of wires, which will hereatier bs denominated sec- 
tions, is connected to the feeder wire on one side of the mercury 
cups, and the other has a similar connection on the other side. 
The two wires of each section normally without electrical con- 
nection with each other, constitute what has been termed the 


series of breaks normally open.” If, however, these two wires 
be connected electrically through the terminals of a motor, the 
latter will be in multiple with the mercury cups and momentarily 
receive only the current due to the relative conductivity of the 
path thus offered. By the arrangement shown in Fig. 5 the elec- 
tromagnet which opens the mercury cup switch is in series with 
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the motor circuit, and the latter no sooner receives current than 
the former is actuated, the switch is opened and the whole of the 
current which was momentarily divided between the two branches, 
is diverted to the motor. 

If the corresponding wires of the succeeding sections be caused 


to overlap without making electrical connection with each other, 
and these laps be staggered, as shown, a means is provided whereby 
the motor prepares the succeeding section for occupancy before 
wholly passing out of the one it is about to leave and accomplishes 
this without interruption to the current. Figs.6 and 7 show how 
this is done and the arrows show the paths taken by the current as 
the transition takes place. When the motor is in the position 
1epresented in Fig. 5, there is but one path for the current, viz., 
around the open switch in the feeder and through the electro- 
magnet by which it is kept open, back again to the feeder. 

As the motor proceeds to the right, one of the terminals first 
embraces the lower lap, thus offering two paths for the current, one 
passing through the switching arrangement that controls the sec- 
tion the car is about to leave, and the other through that control- 
ling the section it is about to enter (see Fig. 6). Asit progresses still 
further this terminal beyond this lap at about the same time 
that the other terminal embraces the other lap. This leaves the first 
switch without current and the succeeding switch is automatically 
0 There is no break in the circuit, however, even during 
the short interval occupied by the two switches in acting, for while 
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the further terminal embraces the further lap, both of the switches 
concerned are short-circuited, as shown in Fig. 7. Before the 
further terminal has passed beyond the lapping portion of the 
two succeeding wires, the first switch will have closed and the 
succeeding switch will have been opened, thus diverting all of the 
current to the section upon which the motor has now entered. 
On single-track roads where turnouts are required, the turnout 
constitutes merely an additional section to one side of the main 
line, which is skipped by the car keeping the main track, and 
taken by.the other car in passing. It, like every other section, 
has its own individual controlling switch, and when both the 
main track and poe are occupied by cars their motors are 
arranged in series with each other. We have thus provided a 
means by which acar may leave one section on a given road and 
enter another one on the same or another road without breaking 
the main circuit, provided the car is always going in the same 
direction. In all of the cuts thus far, the car is supposed to be 
going from left to right, and the switches are arranged accord- 
ingly; but, if we examine the drawings again, it will be found 
that in the plan suggested in Figs. 5, 6 and 7, if the car were 


going in the opposite direction, the circuit would be momentarily 

broken as it left one section and would fail to divert the current 
to the section it was entering. In a second plan the car is mo- 
mentary without current whenever it passes from one section to 
another. 
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By combining these two plans, however, all of the difficulties 
seem to be removed. Figs. 8 and 9 show how this combination 
is effected, and the courses of the current when the motor ter- 
minals are in different positions on the wire. It will be noticed 
that, as in the first plan described, the trolley wires of adjacent 
sections are lapped, and that these laps are staggered; that parallel 
to, but insulated from, the nearer laps, is placed the subsidiary 
wire which short-circuits the switch to the right. The switch- 
controlling magnet, as is shown, has two coils wound cumulatively, 
and may be operated either by the current passing through the 


subsidiary wire, by that passing through the nearer trolley wire, 
or by both when it takes both paths. 


A NEW SYSTEM OF ELECTRIC PROPULSION.: 
BY H. WARD LEONARD. 


Ir we could operate from the constant potential system a 
shunt-wound motor running at a constant speed and could inter- 
between this motor and the axle some device equivalent in 
its effect to an infinite number of different sets of mechanical 
gears, so that we could make use of any reduction desired, it 
would enable us while using a constant power to increase the 
torque as we decreased the speed, and vice versa, which is just 
what is desired in railway practice where the least torque is re- 
quired when at full on the level, and the greatest torque is 
required at the slow speed in starting and in operating on a grade. 
Numerous and very ingenious devices have been invented for 
ancon ph iina this variable mechanical reduction, but on account 
of the complication, noise and unreliability they have never 
proved successful. 

The writer has recently devised an electrical method of secur- 
ing all the results which could be obtained from such a set of 
gears described, with a freedom from the noise, wear, complica- 
tion ene rigidity which such a set of gears would necessarily 
involve. 


LEONARD SYSTEM_OF ELECTRICAL PROPULSION. 
T 


„trolley. 
M, motor portion of power canverter. 
, generator E of power converter. 
the propelling motor for the car. 
the regulating and reversing rheostat infield tof G. 
the connection to ground. 
the car wheel. 
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Following is a general description of the arrangement pro- 
posed, as indicated by the accompanying diagram. 

Each axle is driven by a gearless motor, either directly or by 
means of a connecting-rod. The fields of these motors are excited 
directly from the constant E. M. F. of the line and independently 
of the armature circuit. Beneath the car and between the axles 
there is suspended a motor-generator, each armature winding 
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being in a separate field. The motor portion of the motor-gener- 
ator—which will, for convenience, be called the power converter 
—is shunt wound and connected just as a shunt motor is for use 
upon ordinary constant potential circuits. The field of the gener- 
ator portion of the power converter has its field connected across 
the line and has inserted in it a regulating and reversing field 
rheostat. This field circuit is independent of the armature cir- 
cuit. The generating armature of the power converter is in 
metallic connection with the armatures of the gearless propelling 
motors. It will be noticed that this circuit including the arma- 
ture is a distinct and separate metallic circuit having no connec- 
tion with the line in any way. 

Suppose now that our shunt motor is running at full speed and 
that our controlling rheostat in the generator field circuit is at 
its central position, so that the generator field circuit is broken. 
Although the generator armature is being driven at full speed it 
is revolving in a field having no magnetism except the residual 
magnetism, and hence produces practically no volts. Let us now 
move our controlling switch so as to place the generator field 
across the line, but with a resistance in series with the field, of 
ten times the resistance of the fielu coils. We now get a slight 
excitation of the field and a development of volts at the brushes 
of perhaps 40 volta. This voltage will produce a current through 
the armatures of the driving motors dependent upon the ohmic 
resistance of this circuit only; and hence, even at this low voltage, 
a large current will be produced, which being in a field of full 
strength will cause a torque sufficient to start the armature. The 
speed of the armature will, of course, be governed by the counter 
E. M. F. which its revolution produces in its strong field ; and 
hence, just asin the case of a shunt-wound motor, its speed will 
be practically constant so long as the E. M. F. supplied is constant. 

f we now gradually increase the magnetic field of the gener- 
ator by cutting out resistance by moving the controlling switch, 
we will gradually raise the E. M. F. of the armature circuit, and 
with it the speed of the driving motors. Since these armatures 
are revolving in a constant field, the torque they produce will be 
exactly proportional to the current in them, and the current will 
automatically flow exactly as is required to produce the 3 
torque to maintain a speed such that the counter k. M. F. will 
approximately equal the E. M. F. supplied by the power con- 
verter. Thus it will be seen that the speed of the car will be 
dependent upon, and proportional to, the E. M. F. supplied by the 
power converter, and the torque or tractive effort will be depend- 
ent upon, and proportional to, the current supplied by the power 
converter 

Let us suppose that 60 amperes fiowing through the armatures 
in fully excited fields will produce a torque sufficient to move the 
load when upon a grade. It is evident from what we have seen 
that 40 volts from the power converter will produce this current. 
Hence, by an expenditure of 2,400 watts in the secondary circuit, 
or a total power, including field excitation, etc., of about eight h. 
p., we can start a fully loaded car upon a grade. 

Under the existing systems, we would need the same 60 am- 
peres in the same fully excited field, but would necessarily use the 
full voltage of 500 volts, and, therefore consume energy repre- 
sented by 30,000 watts, as against possibly 6,000 in this system. 
The current from the line in starting the car under ordinary con- 
ditions by this system would be about 12 amperes at 500 volts, in- 
stead of from 60 to 100 amperes at 500 volts. 

It will be evident from what has preceded that with this power 
converter system we can propel a car upon any practicable grade 
with a consumption of power no greater than is required to ope- 
rate the car at full speed upon a level, by merely reducing the 
speed to the required extent. In street railways of from five to 
ten cars, this is of great importance, for it means that we can 
equip a road with about six h. p. per car, as regards the engines 
and dynamos, and that our conductors can be reduced to about 
one-third of the amount at present necessary, for we will never 
require more than 20 am at the distant point, where to-day 
we have to provide for 60 amperes with the same loss and same 
initial k. M. F. 

Under the rheostat system the plant is severely taxed when an 
unusual crowd must be moved from a certain point, and it is then, 
when it is of the greatest importance that no break-down should 
occur, that it usually does occur. With this power converter sys- 
tem we could, upon a five-car road, start up and move witb per- 
fect safety 10 or even 20 cars from the most distant point on the 
road, though of course at a reduced speed, but the crowd would 
be handled with perfect success and without subjecting any por- 
tion of the plant to any unusual strain, 

In the large cities it is no unusual sight to see an electric car 
moving at the slowest possible speed for perhaps several blocks. 
Perhaps 12 amperes are required to obtain the necessary torque. 
This at 500 volts is 6,000 watts. The power required for this slow 
rea the proposed system would not exceed one-fifth of this 
amount. 

Following is a tabulated statement (Table I) showing the 
results we may expect to obtain by this system in operating with 
fully loaded car under three different conditions: First, at 12 
miles per hour on level; second, at three miles per hour on five 
per cent. grade ; and third, at one mile per hour on level. 
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LEONARD SYSTEM OF ELECTRICAL PROPULSION. 
TABLE I. 


Duty of Car. 


Showing various losses expressed in watts. 


8 tons at 3 miles 
(or 5 tons at 5 (8 tous at 11 miles 
miles) per hour per hour on 
on 5 per cent. level. 
grade. 


8 tons at 12 miles 
per hour on 
level. 


Full speed, 4 full full speed, full) 1b full speed, 
ue; armature|torque; armature full torque; : 


Various losses current, 60 am- | armature cur- 


current, 10 am- 


involved. peres. peres. rent, 10 amperes. 
Power Power Power 
converter. £ | converter © | converter 2 
„ 
Mot'r Gen. E Mot'rſ Gen. |A H Mot'r Gen. d È 
part part. part. | part part. a 
Field. e 250 275 250 250 60 250 250 285 W 
C? Rin ar mature 160 60 | 60 250 2.0002. 000 20 60 60 
Frictioůonn 60 60 | 120 60 600 30 60 80 10 
Foucault currents, hyster - 
esis, eto 200 400 400 200 50 50 200 10 10 
l! 670 | 795 880 760 2, 1702.90 580} 125 390 
Total watts wasted........| . 2,2055. 5.2000 988 
Watts of work done. 4.0 ¶ꝶ 1 6.0000 4000 
Total watts absorbed .....|...... 6,205 .... . 11.20 1,885 ..... 
Amperes at 500 voltss 0 S888 X 2.8 


In arriving at the losses, as indicated, the motor part of the 
power converter has been assumed as having the following fea- 
tures : E. M. F. 500 volts, current capacity for 10 hours continuous 
duty, 15 amperes; resistance of shunt field winding, 1,000 ohms, 
armature resistance, 1.1 ohm. 

The generator portion of the power converter and the driving 
motor are assumed as arog the following features: E. M. F. 500 
volts; current capaeity for 10 hours’ continuous duty, 40 amperes; 
resistance of field 900 ohms; armature resistance, 0.55 ohm. 

The roliing eee with gearless motors on good level track is 


assumed as r ton. Car is assumed to be eight tons in 
wer fully loaded and five tons for moderate load. 
We find that with 12 tons movin 


at 12 miles te hour on a 
level we will require 12.6 amperes which is practically the same as 
by present series motor systems. With eight tons moving at three 
miles per hour upon a five per cent. e 22.5 amperes will be 
required, which is about one-third of the power required by pres- 
ent systems. With eight tons at one mile per hour on level 3.8 
amperes will be required, which is about one-fifth of by present 
systems. With five tons moving at five miles hour on five per 
cent. grade 18.5 amperes will be required, which is about 40 per 
cent. of the power required by present systems. 

The author then showed the various advantages accrutng from 
the use of the . system, basing his figures on the state- 
ments and results obtained by various writers and experimenters 
on electric railways, and which are tabulated in Table III. 

The comparative first cost of a railway of moderate size, say, 

from tive to ten cars equipped b ay pack systems, and by the 

er system, giving the detai figures per car are given in 
able 


TABLE II. 


Showing probable comparative first cust per cur by present and 
proposed system. 


Present | Proposed 
system, | system. 


st Se a a 


Steam plant, generators and conductors 500 car (steam 


plant 1,000; generators, 700; conductors, 500) 2.200 1,100 
Motors (two 15 h. p. equipments)..... cc... 0... .ꝑ 1,800 | 1,400 
Power con vert-e rr 0 900 
Controlling switches, cables, rheostats, etc 200 30 

Total first cost per att e 4200 3. 
Saving in favor of proposed system per car. $770 


Table III gives a summary showing the features of the pro- 
posed system as compared with the corresponding features of the 
present system. 
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TaBLE AI. 

Present | Proposed 

system. | system. 
First cost of steam plant, generators, conductors and car 

equipment per ae $4,200 $8,430 

Amperes at 500 volts required to start full load on level. 75 2.8 
Amperes at 500 volts for full load at full speed on level. 12.5 12.5 
Amperes at 500 volts to start full load on 5 per cent. grade.. 125 10 
Amperes at 500 volts ior working speed on 5 per cent. grade 60 22.5 


Amperes fed back to system in coming down 5 per cent. 
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The features of the proposed system which seem, at first sight, 
to be very objectionable are: The increased cost of the car equip- 


ment and the fact that we are adding an additional machine, 
having two fields, two armatures and t bearings ; but, as we 
have seen, there is only an apparent increase in the first cost, for 
the saving in the generators and distributing plant far exceeds the 
additional cost of the car equipment; and the use of the motor- 
generator for elevators, traveling cranes, etc., has demonstrated 
that, as regards the attention it requires and the depreciation it 
suffers, it has a marked advantage over the rheostat or commu- 
tated field used in the present methods of operation. 


NINTH GENERAL MEETING OF THE AMERICAN 
INSTITUTE OF ELECTRICAL ENGINEERS, CHI- 
CHAGO, JUNE 6, 7 AND 8, 1892. 


THE ninth general meeting of the Institute began in Chicago 
on June 6, at 10:30 a. m., at the Grand Pacific Hotel. The pro- 
ceedings were opened by President Sprague, who called Mr. T. 
D. Lockwood to the chair. 

The first business taken up was the reading 570 Mr. Carl 
Hering of a paper by Dr. Louis Duncan, of Johns Hopkins Uni- 
versity, entitled Some riments on Alternating Currents.“ 
Dr. Nichols remarked that the paper showed how much pro 
had been made in this work. A short time ago it would have 
been thought extremely good work to get such readings of the 
k. M. F. and current curves in, say, an hour, but here they had 
been taken in five minutes, and thus their simultaneity prevented 
any possibility of change in the conditions. Prof. Carhart told of 
some similar work he had done 5 . 

The next paper was one by Prof. H. 8. Carhart, of the Uni- 
versity of Michigan, on The Relation between the E. M. F. of a 
Standard Clark Cell and the Density of the Zinc Sulphate Solu- 
tion.” It has been known for a long time, said Prof. Carbart, 
that the E. M. F. of a Daniell cell decreases with increase of the 
density of the zinc sulphate solution. The same is true of a 
standard Clark cell. en the solution is saturated at a higher 
temperature than the one at which the cell is to be used, the zinc 
sulphate crystallizes out as the temperature falls and again goes 
iato solution when the temperature rises. As the increase of 
density causes a decrease in E. M. F., changes of temperature are 
accompanied by variations in the E. M. F., due only indirectly to 
the temperature changes. These variations have deen included 
in the temperature coefficient. His own cells, remarked Prof. 
Carhart, are made with a solution saturated at a temperature 
lower than any at which the cell will be used. Hence the density 
does not change by this crystallization process and the tempera- 
ture coefficient is reduced to half its former value. To ascertain 
the effect of changing the density of the zinc sulphate through a 
wide range, two of his students, Messrs. Cheney and Barnum, 
have made cells with solutions ranging in density from 1.036 to 
1.429 at 20° C., and have ascertained that the E. M. F. varies from 
1.485 volts to 1.438 at 15°, or something over 3.2 per cwt. 

Mr. E. G. Willyoung added a few words as to the great degree 
of accuracy maintained by the Clark cells prepared under the 
Carhart method. 

The next paper was read by Charles E. Emery, Ph. D., the 
well-known engineering expert of New York, on Rational and 
Empirical Formulz Showing the Relation between the Magneto- 
motive Force (H) and the Resulting Magnetization (B).” In 
this very interesting paper, the theory that magnetization 
is the circulation of an etheric atmosphere was examined F 
the law of the flow of fluids, with the gratifying result 
that a rational fluid function was developed, correspondin 
very well with the observed H.-B. curves of magnetization, an 
which, moreover, showed decidedly phenomena equivalent to 
those of magnetic saturation. The observed results indicated a 
more intense action during the earlier stages of magnetization 
than was provided by the fluid function ; but the writer showed 
that the theory of molecular magnets appeared quite sufficient to 
account for such intensified action. The work of Weber, Max- 
well, and Ewing on the last-named theory was reviewed at some 
length, and as an additional feature, Dr. Emery showed strain 
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appearance with H.-B. curves of magnetism. He then remarked 
that action at a distance requires etheric force, that the fluid 
function identifies the motion as translatory rather than vibratory, 
and that, therefore, he considered the fluid function the important 
one; and that the molecular magnets only intensified the initial 
action. The first part of the paper closed with a discussion of the 
effect on existing theories as to the nature of light and electricity 
in case magnetism be definitely identified with etheric flow or 
circulation. The second part of the paper was entirely practical, 
giving empirical formule applicable to the tables given by Thomson 
and to the results of experiments made more recently by Stein- 
metz. Elaborate tables on different bases and in different units 
will accompany the formule in the printed paper. The paper 
was very well received, and many regrets were expressed t it 
hed nat received in time to allow of its discussion in printed 
orm. 

The last paper read at the morning session was presented by 
Prof. E. L. Nichols for Pror. Geo. 8. Moler, of Cornell Uni- 
versity, on ‘‘ A Dynamo Indicator or Instantaneous Curve- Writing 
Voltmeter.” This instrument is intended to be used in tracing 
those curves which show the changes in potential of the two ends 
of a single coil of the armature, and also those showing the 
changes between one brush and one of the commutator bars, as 
the armature revolves. It consists in the main of a very rapidly 
vibrating needle of a voltmeter and a smoked cylinder against 
which the pointer is made to press at the required moment. The 


curve is traced during a single revolution of the armature, and is 


transfe to paper. The voltmeter which is enclosed 
y of the little instrument is of the permanent magnet 
This paper elicited compliments to Prof. Moler, the main 


then easil 
in the 


range of amplitude of the curves shown, but means for enlarg 
oe 5 were suggested by Profs. Nichols and Roberts an 
Emery. 
The morning session was then adjourned. 


The afternoon session of Monday was devoted to a visit to the 

Pullman Works. a special train having been provided by the 
Panel Central R. R. Co. A large number of members went on 
this trip. : : 
In the evening the meeting was held at the Chicago Electric 
Club, which has recently moved into new quarters and seized 
this opportunity of welcoming the Institute. The handsome par- 
lors of the club were filled to overflowing. President B. E. Sunny, 
of the Chicago Club made a most cordial and felicitous address of 
welcome, and then introduced President Sprague, who read as his 
inaugural address to the Institute a paper on “ Coming Develop- 
ments in Electric Railways. It was a masterly exposition of the 
difficulties and problems incident to the heavier work now open- 
ing up before the electrical engineer, and won universal encomi- 
ums by its conservative though hopeful statement of the case. It 
is printed elsewhere in this issue. The paper was followed by a 
brief discussion, in which Ex-Mayor Cregier, Dr. Emery and Mr. 
T. D. Lockwood participated. A lunch was then served. 


The Tuesday morning session was n with President 
npregue in the chair, and was continued under the chairmanship 
of Mr. Carl Hering. The first paper presented was one on The 
Magnetic Permeability of Special Irons for Electrical Purposes, by 
Messrs. M. L. Thompson, P. H. Knight and G. W. Bacon of 
Cornell University. A number of curves, which went to prove 
the desirability of steel castings, were shown with this paper, 
which elicited a discussion from Messrs. Carhart, Nichols, Emery, 
Bradley and Jackson. The last named said it was matter of re- 
gret that these interesting tests had not been accompanied by 
chemical analyses, showing the effects of the varying proportions 
of carbon and manganese, or even from the introduction of 
aluminum. 

A short paper was then presented by Prof. B. F. Thomas of the 
Ohio State University, entitled, Notes on Wiping Contact 
Methods for Current and Potential Measurement.” It was an 
interesting little sketch of work done as far back as July, 1880, 
at Stevens Institute on a Brush arc machine, with a tangent gal- 
vanometer for the current measurement and a condenser and 
Thomson galvanometer for the potential. In 1885 Prof. Thomas 


used the method again on a Thomson-Houston arc machine, sub- 


stituting a Thomson portable electrometer with Leyden jars to in- 
crease its capacity, for the condenser and galvanometer, pre- 
ferring them to all other instruments for high-potential curves. 

In the discussion, Mr. Scott referred to the use of the telephone 
on alternating machines. The telephone was so delicate that it 
gave what was not wanted as well as what was wanted, but it was 
easy to tell the click peculiar to the contact. 

Prof. Thomas then read another paper on A Life and Effici- 
ency Test of Incandescent Lamps,” based on work done under his 
direction by Messrs. P. Martin and R. H. Hassler of the Ohio 
State University. These tests were made with 10 lamps of the ordi- 
nary 16c. p. 110 volt type, of the A. B. C., Beacon, Columbia, Econ- 
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omic, Packard, Pennsylvania, Standard, Thomson-Houston, Edi- 

Perkins, Sawyer-Man and Steuben makes. The results were 
embodied in a series of curves, which. however did not take into 
account the question of price. The lamps in these curves were 
designated by letters. A number of facts were apparently brought 
out. For instance, one of the curves showed that the lamps on 
the average grew dim at a steady rate, falling off 90 per cent. in 
about 200 hours, to 68 per cent. in 600 hours, ending at a little less 
than 55 per cent. at 1,200 hours. Another plate of curves of all 
the lamps, showed an average initial value of 4.2 watts per candle 
rising to 5 at 800 hours, 5.9 at 600, 6.8 at 900 and 7 attheend. As 
to the time when lampe became “ dead,” if the time of decease were 
set at 50 per cent. of initial c. p., the lamps tested | 1,000 
hours on the average and certain makes ran up to 1,200. With the 
limit at 75 per cent., on the average all died at 450 hours. Prof. 
Thomas added that for the consumer to-day, the average lamp 
lasted at its fair value for about 230 hours, when they were past 
their prime. He added that one very remarkable feature brought 
out by the tests was the unquestionable freedom from blackening 
shown by lamps exhausted mechanically as compared with those 
exhausted on the familiar mercury pumps. Several such lamps 
were shown. Mr. J. W. Howell attackedthe paper very vigorously on 
various grounds. He pointed out that, strange to say, no 3-watt 
lamps had been inc)uded, and he regarded as utterly fallacious 
any tests based on 10 lamps of a make. Only a series of tests 
running through thousands of lamps would give a fair result for 
any manufacturer. As for some long-life lamps, he mentioned a 
case where he found an eternal lamp running on a 98-volt circuit. 
On taking it from its proud r be found it marked 108 volta. 
Mr. E. P. Roberts backed up Mr. Howell’s criticisms to some 
extent. 

A paper by Mr. H. A. Foster on Some Points for Electrical 
Engineers” was then read by Mr. T. C. Martin, who pointed out 
that although 100 central stations, nearly all in a single State, 
had been visited by the writer. not a single mention had been 
made as to storage battery work by any of them. This contrasted 
strongly with the large use of storage batteries in European 
central stations. Mr. H. Ward Leonard also made some pithy 
remarks as to the groes mistakes made in central station design 
and location, and the economic value of the electrical engineer in 
this field of work. 


The afternoon session of Tuesday, with President Sprague in 
the chair, was largely occupied by three 5 important papers 
on electric mining: Electric Coal Mining angen oe by Mr. 
Elmer A. Sperry ; The Electric Percussion Drill in Theory and 
Practice,” by Mr. Henry R. Marvin; and Long-Distance Trans- 
mission for Lighting and Power,” by Mr. C. F. Scott. The first 

per was an admirable discussion of the various features of 

ituminous coal mining in the West, and of Mr. Sperry’s electric 
mining machinery designed to meet the special conditions. The 
amount of work done by Mr. Sperry was a surprise to almost 
everybody, while his ingenuity well deserved the praise bestowed 
on it by President Sprague. Mr. Marvin next pointed out the 
severe requirements imposed on electric percussion drills, and 
held that the solenoid and plunger afforded the simplest solution 
of the problem—his own methods being fully described. Mr. 
Scott’s paper, to be found elsewhere in this issue, was an inter- 
esting description of the work done at Telluride, Col., witha 
Westinghouse alternating synchronous plant. 

The session was brought toa close with the reading of the 
paper on “ Railway Train Lighting,” by Mr. A. H. Bauer, elec- 
trical engineer of the Pullman Company. This paper was printed 
in THE ELECTRICAL ENGINEER last week. 


The evening session was held at the rooms of the Chicago 
Electric Club, President Sprague in the chair. Mr. F. Upton and 
Mr. T. C. Martin, of the special committee on an improved 
method of electing officers of the Institute, filed a report embody- 
ing a system of letter ballot. It was referred to the next general 
meeting, accompanied by an informal vote of approval. A paper 
was then read by Prof. R. B. Owens, of the University of 
Nebraska on ‘‘ Electro-Technical Education,” and another was 
read by Prof. D. C. Jackson, of the University of Wisconsin, on 
The Technical Education of the Electrical Engineer.” Both 
were heard with closest attention by a large audience, and were 
freely discussed by Prof. Crocker, Messrs. Sprague, Sperry, Brad- 
ley, Lockwood, Emery, Upton, Perry and others. 

A paper was then read by Mr. C. E. Carpenter, of St. Paul, on 
„A New Form of Resistance.” This resistance takes the sha 
of very fine wire laid on an iron sheet and held irremovably 
thereto by a coating of enamel. Thecapacity of current reception 
and of radiating surface combined is enormous. Mr. Car- 
penter showed the special advantages of this compact device 
for stationary motor rheostats, street cars, stage regu- 
latocs, etc., and exhibited some forms. He also shows the 
adaptation of the same idea to heaters, flatirons, small kettles, 
etc., and ed current througb a number of them to illustrate 
their quickness and usefulness, 
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The morning session OR Wednesday, was called to order by 
President Sprague, and Mr. T. D. Lockwood then read his able and 
exhaustive paper on ‘‘ Selective or Individual Signals,” printed in 
the last issue of THE ELECTRICAL ENGINEER. | 

This was followed by a batch of three papers on electric rail- 
way work: Electric Railway and Motor Tests.“ by Prof. G. D. 
Shepardson and Mr. E. P. Burch, of the University of Minnesota; 
„Series Electric Traction,” by Mr. Nelson W. Perry. and A New 
Form of Electric Propulsion,” by Mr. H. Ward Leonard. The 
peper by Prof. Shepardson detailed some tests of railway motors 

ut its chief value lay in the curves which went to contradict the 
commonly accepted notion as to the straightness of the load line, 
as they showed tremendous fluctuations in the space of two or 
three minutes with a load of from 1,000 to 1,500 amperes. Mr 
Perry’s paper rehearsed the experience with the Short series sys- 
tem, now abandoned, and argued that it was still possible and 
desirable to use a constant current method, of a nature very 
ingeniously worked out by Mr. Perry himself, with consequent 
saving in copper, etc. Mr. Leonard’s paper dealt with a most in- 
genious and striking plan for utilizing a motor generator on the 
car, as the result of which the speed of the car would be depend- 
ent upon and proportional to the E. M. F. supplied by the power 
generator, and the torque or tractive effort will be dependant 
upon and proportional to the current supplied by the power con- 
verter. As a consequent result also from this method, for 
example, the current required from the line in starting the car 
would be about 12 amperes at 500 volts instead of from 60 to 100 
amperes at 500 volts. Mr. Leonard argued that in his plan the 
increase in cost of equipment was more apparent than real, 
while the saving in current and the reduction of extreme loads 
was very considerably on the side of economy 

All three papers attracted attention, and the discussion éxcit: d 
was 80 active that it was deemed best to postpone it until the fall, 
when it will be taken up at an early meeting. Dr. Emery, Prof. 
Thomas, Messrs. Sprague and Leonard, all took part. Mr. Sprague 
having called Mr. H. L. Webb to the chair, addressed himself to 
a very animated discussion of the points involved, doubting the 
accuracy of some of the Shepardson figures, altogether discredit- 
ing the series system as a back number or lost cause,” and 
expressing a belief that Mr. Leonard’s method when tried would 
be found wanting. Mr. Leonard replied and the discussion was 
then adjourned. de, 

Dr. James B. Williams, of New York, then read a very inter- 
esting paper on Oil versus Air as Insulation,” in which he 
reported a number of experiments going to upset entirely the idea 
as to the higher insulating qualities of oil—so far as they went. 
The paper was not presented in print, and its discussion was there- 
fore adjourned until the fall, when Dr. Williams will repeat his 
experiments before the Institute not only with air and oils but 
with a number of the leading insulations now known to commerce. 

The facts set forth in this paper were obtained wholly from ex- 
periments and tests made by the doctor in New York City and by 
himself and his brother R. W. Welty in California while they 
were making the investigation of insulating material and ite uses 
which is now being described in a serial in this journal. These 
experiments and tests were made with special apparatus 1 
and made by Dr. Williams for testing insulating material by 
means of charges of high potential; and the results obtained are 
worthy of careful consideration on account of the perfection of 
this upparatus. The potential of the charges used was about 
2.300 volts. The results show that, when used to insulate con- 
ductors cany oE high tension constant currents: 1. Air even 
with a humidity of 80 per cent. is far superior to oil. 2. That air 
is superior to pure paraffine. 8. That steam will conduct such 
currents, but is superior to oil. 4. A film of oil on glass and por- 
celain will not oe surface leakage. 5. Oil, if placed on par- 
affined hard rubber, at once ruins the surface insulation of that 
material. Other subjects treated of were: 1. The expansion of 
oil in pipes or tubes. 2. The use of fibrous material in combina- 
tion with oil. 4. Absorption of moisture by oil. 

Reference was also made to some new forms of insulated con- 
ductors invented and patented by the doctor, in which dry air in 
combination with other insulating material is used to form the 
dielectrics thereof. 

The meeting then adjourned. 


On Wednesday afternoon through the thoughtfulness of the 
local committee, and the energy of Mr. F. De Land, the members 
and a large number of friends, making a party of about 100 were 
enabled to pay a special visit to the World's Fair Grounds and 
view the cork now going on there. The Illinois Central Railroad 
provided a special train, and at the grounds another special ober- 
vation train was found ready, with escorts. The party was ac 
companied by a large number of ladies, and was also favored 
with the guidance of Prof. Barrett, commissioner, and Dr. Allan 
V. Hornsby, secretary of the Electrical Department. Nearly all 
the buildings were inspected, and three cheers were given for the 
huge Electricity Building, now about half finished. The party 
were also given an opportunity of seeing, in the Forestry Building, 
several of the pieces of statuary that are to adorn the various edi- 
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fices. The tour of inspection occupied fully two hours, and not a 
single visitor came away without a feeling of pride and admiration 
regarding the scope of the work, the magnificence of the design, 
and the manner in which the whole plan is being carried out. 
The electrical engineer who does not visit Chicago in 1893 will 
have occasion to regret it. 


The thanks of the members were peel y due to the local 
committee comprising Messrs. E. M. ton, chairman, C. A. 
Brown, W. A. Kreidler, Chas. Wirt, and Dr. Elisha Gray; also 
to the Chicago Electric Club, which kept o house for all the 
visitors during their stay. Among the invitations received and 
accepted were those from the Pullman and Western Electric 
Companies, the Love conduit electric railway system, and the 
Sperry Electric Mining Co. Messrs. Brown and Warner placed 
their sloop yacht at the disposal of members, several of whom 
were glad to get a view of Chicago from the lake. The Illinois 
Central R. R. Co. also did the handsome thing in providing the 
Institute with special railroad facilities, free of charge. 


After the convention several of the members proceeded further 
West to Denver to take part in the gathering of Railway Tele- 
graph Superintendents. Among those were Mr. T. J. Smith, of 
the E. S. Greeley & Co., accompanied by Mrs. Smith, Mr. and 
ok T. D. Lockwood and son; Mr. S. S. Bogart, and Mr. R. W. 

ope. 

THE following is a list of those in attendance : 

E. P. Burch, C. 8. Bradley, E. M. Barton, C. A. Brown, M. J. 
Buckley, S. S. Bogart, J. F. Barclay, Prof. F. B Badt, P. P. Beals, 
Prof. H. S. Carhart, C. L. Cornell, G. Cutter, W. B. Cleveland, 
Prof. F. B. Crocker, W. A. Cothren, E. Caldwell, A. H. Cowles, 
J. F. Connor, W. F. Collins, C. H. Dunbar, F. De Land, Leo Daft, 
M. A. Edson, Dr. Chas E. Emery, S. D. Flood, C. R. Gilman, J. 
H. Gregg, Carl Hering, M. S. Howard, F. 8. Hunting, A. L. Had- 
ley, John W, Howell, R. S. Hill, C. ©. Haskins, E. M. Hughland, 
Prof. D. C. Jackson, Capt. A. de Khotinsky, J. Kettlestrings, T. D. 
Lockwood, L. V. Lindon, R. Ward Leonard, H. N. Marvin, C. K. 
McFadden, F. P. Mills, T. C: Martin, E. A. Merrill, Percy Martin, 
J. W. McCrosky, R. J. Miller, Prof. E. L. Nichols, Prof. R. B. 
Owens, J. J. O'Connell, M. O'Dea, R. F. Outcault, A. F. Oppermann, 
R. W. Pope, G. M. Phelps, Frank C. Perkins, Nelson W. Perry, C. 
W. Parks, W. M. Porter, E. P. Roberts, Frank B. Rae, W. D. Ray, 
Prof. G. F. Shepardson, J. R. H. Staley, C. F. Scott, L. L. Sum- 
mers, Frank J. Sprague, M. B. Speir, B. E. Sunny, A. Strate, W. 
N. Smith, E. A. Sperry, M J. Sullivan, E. F. Seixas, T. J. Smith, 
C. F. Street, C. M. Sames, Prof. B. F. Thomas, F. R. Upton, E. G. 
Willyoung, Herbert Laws Webb, Dr. J. B. Williams. 


COMING DEVELOPMENT OF ELECTRIC RAIL- 
WAYS.'—I. 


BY FRANK J. SPRAGUE. 


It is a trite but mistaken saying that electricity isin its infancy. 
It dropped its swaddling clothes when Morse sent the first tele- 
graphic message. It put aside dresses and pinafores when the 
dynamo machine and arc light were invented. The incandescent 
aoe the telephone, the art of welding, the transformer, are 
incidents of buoyant youth; the modern electric motor and 
electric railway mark a vigorous manhood. 


The truly marvelous development of electric applications of. 


every kind, the accomplishment of many things which in ignor- 
ance of the very art, or lack of knowledge of what are now well- 
known facts, and more particularly the great commercial develop- 
ment of the transmission of power, whether for stationary purposes 
or for electric railways, has led many to foolish prediction and 
idle boast. 

This is no age of inspiration, nor time for hopes never to attain 
fruition. It is above all things a practical age, perhaps too practical, 
but nevertheless one in which commercial enterprises to be suc- 
cessful must promise either a new field of development or econ- 
omies in older fields. 

As the orthodox few have been waiting in sublime faith for 
many centuries, and will wait for many more for the fulfilment 
of ancient prophecies, so too will impracticable electric enthusiasts 
vainly wait for the millenium when investments are boundless, 
performances limitless and efficiencies unity. 

It would perhaps have been proper in making my inaugural 
address to so representative a body as that of the American Insti- 
tute of Electrical Engineers that 1 should touch upon the special 
discoveries and experiments which have recently attracted at- 
tention, but there have been so many enthusiastic and brilliant 
workers that neither the time at my disposal nor the knowledge I 
possess would permit me to do justice to their work; hence it 
seems better to take up a subject with which I have been more 
particularly identitied, which to-day commands so much attention 
and concerning which there are such conflicting opinions. While 
finding encouragement in the past achievements of our profession, 
I think the time opportune for a word of caution. 


1. Presidential address delivered at the Chicago meeting of the American 
Institute of Electrical Engineers, June 6, 1892. ö 
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Electric street railways are no longer experimental nor is their 
success problematical. Their history for the past five yearsis that 
of an almost n development. Almost within a decade 
has occurred the first working of a practical electric railway. In 
a third of that period there have been put in operation, or are 
under contract, more than 450 roads, sald a with nearly 6,000 
cars and over 10,000 motors, and with over 38,000 miles of track. 
There is made a daily mileage of not lees than 700,000 miles, and 
over a billion of ngers are carried annually. At least $75,- 
000,000 have been invested in this industry alone. Thirty thou- 
sand horses in a single year have been relieved from the slavery of 
street car propa on ; stables are disappearing and streets becom- 
ing cleaner ; luxurious cars are running on smooth, well-built 
and rigid road-beds. Dividends have n increased, expenses 
reduced, investments enlarged; the unproductive has become 
productive, the impossible possible. Land values have been in- 
creased, habitable limits extended, homes created and time saved. 

We no longer hear seriously of the dangers of the trolley wire, 
the failures of service. The time Has come when legitimate 
investment is amply warranted. Electric street railway construc- 
tion has become a matter of engineering, not experiment. Not 
only have the smaller towns adopted what is the only available 
means of current supply, but the larger cities are following their 
example. St. Louis and Baltimore, Minneapolis and St. Paul, 
Buffalo and Rochester, Boston and Brooklyn have fallen into line, 
and latterly even Philadelphia seeks an improved street service, 
and in New York public interest is being aroused. 

The general feeling of opposition to poles and wires, ought 
not, however, to act as a barrier to such reasonable and proper 
introduction of an overhead system of supply, as the conditions 
now existing in that city very properly warrant. I have frequently 
pointed out the fact that the greatest good can come to the greatest 
number, especially in the over-burdened condition of transit which 
there exists, if certain of the lines were electrically equipped ; 
wherever, in fact, there would be no street obstruction. On streets 
occupied with elevated structures, these structures themselves 
could be used for a practically rigid overhead system. 

Among the numerous places in New York where an overhead 
system could be put in perfect operation are Central Park West, 

e Boulevard from Fifty-ninth street up, a part of the First 
and Second Avenue'lines; the Third, Sixth and Ninth Avenue 
lines, and all ‘the suburban extensions in the annexed district. 
I am not sufficiently familiar with the streets of Chicago, which 
is the last other remaining city which must consider electric street 
railways. 

In these larger cities, however, one condition should be in- 
sisted upon, and if this condition is met in the proper spirit then 
much of the objection which has been raised against an overhead 
system must necessarily disappear. 

The construction must be of the very best. The only over- 
head line allowed should be a contact wire with sufficient strength; 
the main conductors and the feeders should be put underground 
in proper conduits. There would then be overhead only a wire 
necessary for the smallest duty and of the requisite strength. In 
many streets, of course, the cable will hold its own until an elec- 
tric conduit or surface contact system shall be proven satisfac- 


tory. 

Inpres by the t development of this industry, and 
brought face to face with the changes it has wrought, the query 
is continually made—will the electric motor replace the steam 
locomotive? It is similar to the older questions, Will the tele- 
phone replace the telegraph? Will the electric light annihilate 
the gas system? And in all soberness a like answer can be made: 
It will not; but it will, as the electric light and as the telephone 
have done, create a field of its own, and will replace a portion of 


the service now done by steam.” 


It seems to me that the growth of electric railways will pro- 
ceed something in this order. First, the street systems in the 
various towns; then connecting lines between adjacent towns fol- 
lowing the lines of highways; then longer connecting lines, either 
on the tracks of existing steam lines, or, growing bolder, on ex- 
clusive rights of way on the same order. Then will come suburban 
traffic on a larger scale, and freight transfer systems, and finally 
the more ambitious projects of trunk-line service under limiting 
conditions, such as I will specify. 

It has been very properly said that a man will make the first 
long ride on electric railways by transferring from one town sys- 
tem to another through connecting links, rather than on individual 
roads. This is precisely the process by which great steam sys- 
tems have been built up, although, of course, starting on a larger 
scale; and it is but natural that this shall be one step in the devel- 
opment of electric railways. 

But evidently this natural process of evolution does not offer 
scope enough for the more enthusiastic, und we are now and 
again treated to an ideal electric road to be built on plans boldly 
defying both geography and the abodes of civilization. 

An air line route according to rules of surveying allowed only 
in Rus ia and on the desert of Sahara; abolition of grades and 
street crossing ; rigid and continuous rails; loaded cars of light 
weight, each operated by its own motor and making few or no 
stops ; unlimited potentials and undiscovered resistance to insula- 
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tion ; new physiological and engineering laws ; indestructible ma- 
chinery ; unheard-of powers of braking and new methods of train 
operanon and signaling ; around all, a clear atmosphere ; above 
all, a perpetually smiling heaven, and behind all the unlimited 
bank account of the investor,—such are some of the character- 
istics of such a road. But 3 it is but fair to ask, Given 
some of these conditions, what would be the capacity of steam 
traction! 


Letters to the Editor. 


THE INSULATION RESISTANCE OF INTERIOR CONDUITS. 


Ir insulation is not a desirable factor in electric wiring then let 
iron or other metal pipes be employed. If, however, insulation is 
a good thing, I presume the electricians with brains will admit that 
you cannot have too much of it. In this connection permit me to 
call the attention of your readers to the subjoined report of Prof. 
Crocker, of Columbia College. It has been my aim to obtain the 
highest ble insulation consistent with economical manufac- 
ture. is report indicates the measure of my success. If, per- 
chance, a more fanatical insulationist than I exists, I have no 
objections to his seeing my ante and ‘going me one better” 
by employing the bestinsulated wire the market affords and put- 


ting it in my tubes. 

Epwp. H. JOHNSON. 

New Yorx Orrr, June 9, 1802. 
(Copy.) 
ELEOTRICAL Exemmsnme DEPARTMENT, 
OOLUMBIA COLLEGE, 

New Tonk, June 8, 1802. 

Mans. Tun INTERIOR CONDUIT AND INSULATION Co., 


Broad street, City. 
Dear Sire.—I have tested a sample of your regular form of tubing with the 


ollowing results : 
A ten - foot le of tubing has an insulation ce of thirteen thousand 


resistan 
two hundred and (18,250) memchms at five thousand (5,000) volts electrical 
The insulation was tested between the brass tube or sheathing which 


g 
the insulating tube. I applied the 5,000 volts pressure a great many 
considerable periods of iene, and app! 5,500 volta pressure without the 
slightest lessening of the perfection of the Insulation. 

The voltage was obtained from a special continuous current dynamo. This 
is a more practical and probably a more severe test than a static charge, 
which latter isthe ordinary method of making high vol of insulation. 

I believe that the insulation would stand even a much higher voltage without 


breaking down. 
Yours truly, 


(Signed) Francis B. Orocxmr. 


LEONARD'S NEW THRKEE-WIRE SYSTEM. 


UNDER the title A New Three-Wire System there appears in 
your issue of June 8, 1892, a description of certain arrangements 
or devices which were worked out by Mr. E. W. Rioe, Jr.,and my- 
self some time and practiced a considerable time ago. 

Mr. Leonard in his article does not distinctly claim the new 
three-wire system, but he leaves it to be infe that the system, 
is one of his own invention. I may be pardoned therefore, for call- 
ing his attention to the fact that what he shows in his Figs. 8, 4, 
5 and 6, has been anticipated by us and combined with other im- 
provements, such as transfer switches for transferring the com- 

ing counter-electromotive force machines or a tus from 
one side to the other of the three-wire system, at , 

The counterpart of Mr. Leonard’s Fig. 8 in which the sto 
battery is used as a counter-electromotive force device on one side 
of a three-wire system is found in Fig. 6 of my patent No. 860,125, 
dated March 29, 1887, to which I refer Mr. Leonard for confirma- 
tion. The counterpart of Mr. Leonard’s Fig. 4 is found in Fig. 1 
of the patent to Mr. E. W, Rice, Jr., No. 460,864, dated Sept. 29, 
1891, and the machine shown by Mr. Rice has the advantage over 
those shown by Mr. Leonard in that it is compounded for 
drop. The arrangement shown in Mr. Leonard's Fig. 5 has its 
counterpart in the joint patent to E. Thomson and E. W. Rice, Jr., 
No, 468,128, dated Feb. 2, 1892, with the improvement that the 
machines corresponding to R and O of Mr. Leonard’s figure are 
combined in a motor-generator which is compounded for drop and 
requires therefore no hand regulation of field. Mr. Leonard’s 
Fig. 6 is an extension of the same idea to a double three-wire 
system. Attention is also called to my patent No. 468,122, which 
in Fig. 1, shows an arrangement like that of Mr. Leonard’s Fig. 4, 
except that the machines are compounded for drop and that auto- 
matic devices are employed to transfer the machine correspondin 
to o in Mr. Leonard's figure to the lightly loaded side on which 
the highest potential exists, so as to keep it a motor at all times. 

An inspection of the documents mentioned will, I think, dis- 
play the fact that the systein set out by Mr. Leonard had been 
more fully worked out by ourselves, and while our systems may 
not have been in existence long enough to entitle them to be 
called ‘‘old,” they are certainly not new in the sense in which 


they appear in Mr. Leonard’s article. 
ELIRHU THOMSON. 
Lynn, Mass. 
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Inventors’ Record. 


CLASSIFIED’ DIGEST OF ELECTRICAL PATENTS 
ISSUED MAY 3r, 1892. 


Dontiet Post wElectrio Belle, F W. Manger and O. H. Huebel, 475,783. 
8 or e e LJ * ue U 

Filed Feb. 20, 1002. 

Employs a bifurcated contact post fastened to the base plate. 

Automatic Fire-Alarm System, C. Burgher, 476,925. Filed Jan. 29, 1892. 
Conductors, Conduits and Insulators :— 
Insulator-Pin, F. M. Locke, 476,207. Filed Jan. 90, 1882. 
= Claim: The combination with an insulator of a post oar ing a vertical 
receas clear across the outer end anda layer of soft interposed 
between the insulator and the post. 
Electric Conductor, C. W. Bassett, 475,980. Filed Feb. 1, 1002. 
Employs an insulation of seamleas paper over which is placed a second 

ve cover. 

bution :— 

. of Electrical Distribution. C. O. Mailloux, 475,877. Filed Nov. , 


Provides for the control and regulation of pressure at different parts of a 
system without loss of efficiency. 
Dynamos and Motors :— 
mo-Electric Machine, W. Koedding, 476,151. Filed Jan. 31, 1801. 
for its object a very low rate of speed and great initial force in ail 


Dis 


positions of the i 
Galvanic and Thermo-Electrio Batteries: 
Ba Electrode and Process of Making the Same, A. Reck- 
engaun 707. Filed Sept. 18, 1890 
Has for its object the uction of active material upon the surfaces of 
plates moana o aro. 
Lampe ppurtenances :— 
Incandescent Lamp, J. Ball, 476,183. Filed Nov. 28, 1891. 
Relates to incandescent lamps having two filaments either of which is 
. available for use as circumstances require. 
Feb. 9. 1020 Testing Arc Light Circuits, A. H. Manwaren, 476,156. Filed 
A devicé for while the lamps are burning how many are in 


reuit. 


Rape 5 for Railway Trolleys, M. A. Yeakley, 476,028 Filed 
. Automatically draws down the trolley in case the latter accidentally leaves 


the wire. 
Conduit for Electric Railways, W. F. Carr & O. F. Ferrin, 476,128. Filed 


A 6, 1801. 
mploys removable arch blocks detachably secured together and held in 


5 y . 

Tanger Jor tric Ratlway Wires, O. B. Elliott, 476,192. Filed Nov. 30, 
1891. 

Employs a shell provided] with a protecting cap and having an annular 
water shed protecting the a material in which the hanger is em- 
ot hi Pull-Of for Overhead Wires, O. B. Elliott, 476,198. Filed Nov. 30, 
1891 


Provides means for enabling the members of the supporting device to be 
adjusted with relation to each other. 
Electric Ratlway Motor, J. F. Shawhan, 475,970. Filed May 10, 1890. 
Claim 1 follows: 
A combination witha car axle of a motor supported thereon, the said 
motor consisting essentially of two electromagnets and two armatures, the 
armatures conn with the axle. 


Railway stem, W. G. Wattson, 475,95. Filed June 17, 1991. 
An el o bl system, 
Telegraphs :— 


T. Gothorpe, 475,988. Filed August 15, 1880. 
Has for {ts object to produce a more equal variation of potential at the 
distant end of a line. 
Telephones and Ig ang — 
Telephone, E. rr 10055 eee ita Sages i 1890. 
mploys an ca phragm hav free. 
Te „S. F. Sherman, 476,026. Filed March 1892. 
ae oma ener resistance made of a piece of carbon creased or folded 
orm — 
Submarine Telephone, H. Finch, 476,207. Filed Oct. 23, 1891. o 
Claim 1 follows: 
A telephone comprising an electromagnet embedded in a water-resisting 
compound. 
Measurement :— 
Electric Meter, O. Ericsson, 475,759. Filed July 28, 1891. 
Employs a lever and paw! through which motion is transmitted, a cam to 
move the lever and another cam controlled by the measured current. 


Miscellaneous :— 
Electric Wire Holder, E. L. Lloyd, 475,781. Filed 6, 1891. 
Employs an e hook and loop upon insulator. 


ph, J. P. 476,064. ed July 28, 1891. 
Employs a phonographic cylinder in which the pressure of the stylus is 
5 by magnetic attractions of A 
sre- Gauge, O. J. NiHer, 476,067. Filed Dec. 2, 1891. 
Consists of a cam-shaped pate and a pivoted arm ha 
outer end for the purpose of holding the wire to be gauged 


late. 

Electrio Terminal, H. Sanche, 476,080. Filed Sepi 29, 1891. 

Has for ita object to provide a terminal with which the denuded portion of 
the wire may be readily connected and which will be held with complete 
. to the cut end of the insulating covering. 

i 9 Reciprocating Tool, W. P. Carstarphen, Jr., 476,225. Filed June 
1802. 

Employs a reciprocating plunger moving within the tubular spools of two 
sets of coils thro which a direct current is ea ah . 

Electric Self- Winding Clock, F. M. FN 475,809. Filed Oct. 9, 1882. 
Coal-Cutting Machine, I. Wantling and J.T. Johnson, 476,888. Filed Nov 


25, 1801. " 

A duplex rotary coal-cutter in which the two rotating cutters turn in 
0 directions. 
Rheostat, F. W. A. Schneider, 475,898. Filed July 20, 1991. 


Consists of saponified fat in a suitable casing interposed in a circuit and 
fitted with terminals, 


a notch near the 
it and the 
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TRADE NOTES AND NOVELTIES 


AND MECHANICAL DEPARTMENT. 


You may knock under to the heat, but your “ad” 
ts just as effective in hot weather as in cold. 


THE “L. P. & D.” SYSTEM OF DRIVING DYNAMOS. 


READERS of THE ELECTRICAL ENGINEER will remember short 
articles that have from time to time appeared in its pages in regard 
to the unique method of power transmission devised by Messrs. 
Perry & Demeritt, of Montpelier, Vt., and will be interested in a 
more detailed description of the system. 


In the accompanying illustrations the diagram, Fig. 1, shows 


the position of the driving device and transmitting pulleys which 
may be changed to meet the requirements of any particular 
station, so long as the relative position of the driver, transmitting 
pulley and belt remains the same. It can be arranged to belt u 
or down and the direction of rotation may be reversed, althou 
the better arrangement is as shown. This system can also 


used when the smaller pulley is on the motor and the larger one | 


is driven ; but in any case the slack side of the belt which may be 
long or short as desired must clear the larger pulley. 

t is plain that with this arrangement of belt and pulleys a 
dynamo or other machine may be stopped or started by moving 
in the proper direction either of the lde encircled by the belt. 
This gives a very flexible system. It can be used everywhere 
that a straight belt can, at the same time being claimed to give a 
greater driving power ; but its best point is shown at close 
quarters where the other would not work at all. 

In designing this transmitter, the aim was to produce a 
machine that would make the dynamo independent, and when 
the belt was at rest, to have the driving pulley and shaft free from 
contact with any part of the transmitter or belt. This desirable 
end has been attained, and the operation seems to compare very 
favorably with any other device for stopping and starting. 
Another idea was to use as few parts as possible and to embody 
in these the best mechanical principles in operation. The success 
of the transmitters shows the wisdom of this policy. 

The following is related of the first machine installed : ‘‘ When 
it (the machine) was set up and belted to a dynamo its friends 
were anxiously watching the operation of starting and stopping, 
which was very successful. As the wires for loading the dynamo 
were being arranged, the inventor explained that he expected to 
help out the belt wrap on the driving pulley by pressing the trans- 
mitter pulley against it. The machine was started up and pinch’ 
N N Circuit after circuit was thrown on until the capacity 
of the dynamo was reached, when they found they were getting 
fifteen per cent. more work out of an eight-inch belt than 
could be obtained in straight belting and the dynamo bearing ran 
cool. But the noise from the two pulleys pinching the belt was 
terrible ; so as a further test the pinch was removed until the 
transmitting pulley ran quietly, when to the surprise of all the 
belt still carried the load steadily, showing no signs of slipping.” 

With the belt contact as shown in Fig. 1, or any similar ar- 
rangement of belt and pulleys giving a belt wrap four times the 


diameter of the driven pulley upon the driver, the belt will slip 
first upon the driven pulley; thus the driving power is calculated 
by the belt speed and contact on driven pulley. There is claimed 
for this device increased belt power with less friction on bearings 
than any other system, together with equally good control of 
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dynamo ; also that it is as easy to set up and as cheap to maintain 
as the best, while its economy of space is strikingly shown in the 
station plan, Fig. 2. Here are six 2,000c. p. 50-light T. H. arc 
dynamos, with all shafting, aoe bearings and six “ L. P. & 
D.” power transmitters, installed on a floor space of 17 feet 2 
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inches, including two cut-off couplings. Each dynamo can be 
started or stopped independently of the others. The dynamos are 
two feet apart, giving ample room to operate each machine. 
When the dynamos are not running, the main line pulleys are 
entirely free from any contact whatever with dynamos or belting. 


BALL ENGINE CO. 


THE BALL ENGINE Co., of Erie, Pa., report the following 
recent sales : 

Santa Cruz Electric Light and Power Co., Santa Cruz, Cal. , 200 
h. p. tandem compound; Hotel St. Louis, Minnetonka, Minn., 
60 h. p. simple engine ; Risdon Iron Works, San Francisco, Cal., 
200 h. p. cross-compound, two 200 h. p. tandem compound, 85h. p. 
simple engine, 50 h. p. simple engine, 60 h. p. simple engine ; 
Sandusky Electric Light Co., Sandusky, Ohio, two 180 h. p: simple 
engines, 100 h. p. simple engine ; Portland Railway Co., Portland, 
Me., 250 h. p. simple engine ; East Liverpool Western Electric Co., 
East Live l, Ohio, h. p. simple engine ; Hotel Stratford, 
1 Pa., 50 h. p. simple engine; ley & Vater, Minne- 
apolis, Minn., 60 h. p. simple engine; Electric Light Co., St. Peter, 

inn., 100 h. p. tandem compound; Fremont Electric Light and 
Power Co., Fremont, Col., 80 h. p. simple engine and steam piani 
complete ; Middlesex County Workhouse, Boston, Mass., 180 h. p. 
simple engine; Riverside Knitting Mills, Cohoes, N. Y., 35 h. p. 
simple engine ; Johnson Company, Johnstown, Pa., two 300 h. p. 
simple engine, 300 h. p. 8 engine, 100 h. p. simple engine; 
Jackson Light Co., Jackson, Miss., 100 h. p. simple engine 
and steam plant complete. 


RIES SOCKETS. 


THE RIES ELECTRIC SPECIALTY COMPANY, of Baltimore, are 
having such a large demand for the Ries regulating socket for 
alternating current incandescent lamps, that it has become neces- 
sary to increase facilities. In order to meet the demand it was 
decided at a recent meeting held by the Compan y, to increase its 
capital stock to $150,000, which, we are informed, was all sub- 
scribed before the increased capitalization papers were issued. 
The company are now making their sockets for all standard lamps 
and for alternating current circuits of any voltage from 50 to 110. 
These sockets are also having a very large sale to manufacturers 
of alternating fan motors, who recommend them highly. 

This company have delightful offices at the corner of Eutaw 
and Baltimore streets, Baltimore, Md., and cordially invite any 
visitors to their city to make their headquarters with them. 
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EDISON CONTROLLING TABLE FOR STREET RAIL- 
WAY STATIONS. 


In the operation of electric railroads not the least point for 
consideration is that of facility and rapidity of control of the elec- 
tric power generators. Until recently the large switchboard has 
been employed necessitating extreme agility on the part of the 
electrician in charge to bring the output of his generators to the 
desired point, and this plan has been found not only cumbersome, 
but expensive. 

In order to secure a thorough, effective and rapid control of 
the generators in an electric railway station, anew device has been 
gotten up by the Edison General Electric Co. known as the rail- 
way controlling table, and shown in the accompanying illustra- 
tion. On this are mounted all the regulating and indicating ap- 
paratus in the most compact and convenient space. The frame 
work is of strong bar iron. The lower part of the front of the 
table and the two ends are of sheet iron ornamented with a 
moulding in relief. The table top, upper part of the front and 
the upright back-piece are, in the table illustrated, of polished 
Tennessee marble, but this is an exceptionally fine piece of work; 
the more frequent custom is to have these pieces made of polished 
or plain slate. In front are the dynamo field regulators operated 
by wheel handles and duly numbered in reference to the ma- 
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no difficulty in swiftly regulating his output of current to meet 
the varying conditions under which the road may be working. 
With one hand on the snap-switch handle and the other on the 
wheel of the field regulator an almost simultaneous movement is 
possible and control is thus immediate. The table shown was 
designed for four generators. 


“THE STREET RAILWAY GAZETTE.” 


Our readers will be interested to learn that Mr. M. J. Sullivan, 
the editor of the Street Ruilway Gazette, of Chicago, has now be- 
come the proprietor of that journal, and will henceforth continue 
to conduct it as editor and publisher. We have before us the 
issue of May 30, which appears in a warm, old-rose cover. The 
number before us contains an interesting article on ‘‘ The Future 
of Electrical Traction,” by the sanguine Mr. Erastus Wiman and 
a variety of other matter, largely electrical, of interest to the 
street railway manager. The Gazette, besides containing each 
week the news of the street railway world, publishes a divided 
directory of American street railways showing the four hundred 
roads already operated by electricity and the four hundred roads 
laboring under the old system. Mr. Sullivan has our best wishes 
for his success. 


EDISON CONTROLLING TABLE FOR STREET RAILWAY STATIONS. 


chines they control. On the table are mounted the crossbar snap 
switches—new style switches recently designed—the dynamo 
fuse blocks and the equalizing bar switches, one of each for each 
dynamo; a voltmeter of the Weston type and a voltmeter switch 
of the regulation pattern. 

On the upright back-piece are the amperemeters and the gal- 
vanometer. The amperemeters are of the standard Edison type, 
the solenoid of bar copper highly polished being mounted directly 
onthe marble. The covers are of polished brass with moulded 
edges in which are set the beveled glass fronts. 

The galvanometer shows when the voltage of the current of 
one of the generators about to be switched into circuit is the same 
as that from the other machines already supplying the circuit. 
It consists of two coils arranged one on either side of a pivoted 
indicating needle of soft iron. Thia needle is polarized, being 
pivoted within a piece of steel previously magnetized. If the 
voltage of the current from the generator ready to switch into 
the circuit is too high or too low, the deflection of the needle in- 
dicates the fact, so that the field regulator can be adjusted until 
the voltage is correct, when the needle presents no deflection. 
This instrument is mounted directly on the marble, its cover 
eee in style to those of the amperemeters just men- 
tion 

With this controlling table in the station, the electrician has 


THE ELECTRIC HEAT ALARM AND THE NEW ENGLAND 
INSURANCE EXCHANGE. 


THE ELECTRIC HEAT ALARM Co., whose excellent little device 
for indicating the presence of hot bearings in all kinds of 
machinery was recently described in these columns, are justly 
proud and exultant over the endorsement of their apparatus by 
that conservative body, the New England Insurance Exchange, 
as shown in the following letter : 


‘ Boston, Mass., June 1, 1892. 
New ENGLAND INSURANCE EXCHANOR, No. 55 Kitsy STREET. 


E.LectTrico HEAT ALARM Co., 
No. 113 Devonshire street, Boston Mass. 


Gentlemen.—We have carefully examined your system of heat alarm, to- 
gether with the thermostat used in that connection, and we are of the opinion 
that this apparatus will prove of value in giving timely warning of heated 
bearin 


gs. 

We believe that in all fast-ranaing machinery the installation of this apar- 
atus would not only materially lessen the danger of fire from hot bearings, but 
would go further and very quickly pay for itself in preventing the destruction of 
vaiuable machinery, even when there was no probability of a fire resulting. 

We heartily recommend the use of this apparatus to all parties sub to 
danger from heated Geass: and we believe that with a thoroughly installed 
system such danger would be reduced to a minimum. 


Very truly yours, 
C. M. Gopparp, Secretary. 
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THE NEW PORTER & LEAVITT GRAVITY 
BATTERY FAN. 


More than a year ago several sizes of neat and efficient small 
battery motors were placed upon the market by the Porter & 
Leavitt Electric Motor Company, of Providence, R. I. Notwith- 
standing the general unreliability of primary batteries and the 
necessity of their frequent and expensive renewal, many 
thousands of these little motors have been sold. Those having 
been fortunate enough to have storage battery current available 
fur these little motors wil] testify as to what an inexpensive and 
reliable luxury the Porter & Leavitt fan outfit is. 

Quite a number of people in New York City, for instance, have 
two such outfits—one for their residences run by storage battery 
and anotber on the desks in their offices, the storage batteries be- 
ing rented from the Storage Battery Supply Company. A large 
number of people, however, cannot conveniently avail themselves 
of storage battery current, and in the majority of towns where 
such batteries are not rented as they are in New York. the use of 
such current would involve quite an initial expense in the pur- 
chase of one or two cells of battery. 


A large number of alleged successful cheap primary batteries 


have been placed upon the market within the last vear or two, 
the use of which has often proved disappointing. The Porter & 
Leavitt Co., however. seem to have solved the problem of a pri- 
mary battery fan outfit, by having succeeded in specially winding 
a fan motor for service on gravity batteries in groups of two or 
three. One of their fan outfits, for instance, they run for months, 
night and day, from six cells of ordinary gravity battery arranged 
in three pairs, connected in series, each pair being in multiple. 
The cost of such an arrangement is computed by the company to 
be 11 cent for 24 hours’ constant work, although were the cost to 
be 10 times that much it would not be excessive as compared with 
the comfort involved. 

The new gravity battery motor, the advertisement of which 
will be found in another part of this paper, is mounted ona 
polished cherry base, provided with a two-point switch—one 

int being used when the fan is in motion and the other switch- 
ing into circuit a resistance of 15 ohms in order that the gravity 

batteries may not be on a dead open circuit while the fan is idle. 
: Now that a fan has been devised for the good old reliable 
gravity battery, the business outlook for the Porter & Leavitt 
Co. at the beginning of the warm season is particularly bright. 


NEW TEN-AMPERE “FLUSH SWITCH.” 


THE new 10-ampere ‘Flush Switch” illustrated herewith, is 
manufactured by the Interior Conduit & Insulation Company of 
New York, at the suggestion of a prominent architect and isa 
production which has received high endorsement and commenda- 
tion from the electrical trade. The engraving shows the many 
desirable features of the article. A notched cover is indented so 
as to allow the handle of the switch to be “ flush” with the wall 
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TEN-AMPERE ‘‘ FLUSH SWITCH.” 


on which it is placed and a brass rim extends around the edge so as 
to protect the wall from soiled hands when unscrewing the cover, 
and at the same time serving to impart a finish to the switch when 
placed in position. The advantages of this switch are at once 
apparent and the article instantly commends itself to the attention 
of architects and others interested in rendering the various appli- 
ances used in conjunction with incandescent electric lighting orna- 
mental and unobtrusive, as well as useful. 


THE BUCKEYE ELECTRIC CO. 


THe BUOKEYE ELECTRIC COMPANY are putting on the market 
a new double-coil filament 82 c. P: lamp. The effect is magnificent. 
Business at both Chicago and Cleveland continues good. 
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THE UTICA QUADRUPLEX LIGHTNING ARRESTER. 


THE cut below showg the Utica quadruplex lightning arrester, 
made by the Utica Electrical Mfg. & Supply Co., of Utica, N. Y. 
It is similar in construction to their simplex and duplex arresters, 
and is designed for street railway, light and power plants—where 
tht old adage “‘that lightning never strikes twice in the same place” 
will not hold good. The lightning arrester here shown will take 
care of four lightning bolts in succession before requiring atten- 
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tion, and all the damage lightning can do is the melting of a fuse 
wire which can be readily replaced. The contacts are made of 
bronze metal and very heavy—mounted on slate, enclosed in 
water-tight iron case, the case being provided with porcelain bushi- 
ings for the entrance of wires. There being no nets used in 
this arrester, it is equally suitable for either alternating or direct 
currents of any voltage and ampereage. 


THE WADDELL-ENTZ COMPANY. 


THE WADDELL-ENTZ ELECTRIO Co., whose apparatus is well 
known to our readers, has sold all its rights and ceded its entire 
business to a new organization called the Waddell-Entz Company. 
The latter company has just taken up its quarters on the fifth floor of 
the new Mail and Express Building, at 203 Broadway, this city, 
and has already begun to enlarge its facilities for manufacturing 
the Waddell-Entz apparatus. 


NEW YORK NOTES. 


THE C. & C. ELECTRIC Motor Co., of 403 and 404 Greenwich 
street, have always been noted for the finish and excellence of 
their catalogues, and the last one just to hand is a beautiful pro- 
duction well worthy of the Bartlett Press, whose imprint it bears. 
It is in point of fact more elaborate than anything hitherto put 
forth by the C. & C. Electric i a and may be said to mark 
a further stage of progress in the development of their large and 
expanding business. It includes not only a list of their motor 
and dynamos, but gives acareful description of all the supplies 
necessary for the complete equipment of electric light and power 
plants. Among these may be specially mentioned their own 
switches, while there are such specialties as their fans, blowers 
and other ventilating machines; automatic motor starting boxes, 
organ rheostats and organ attachments. The company of late 
have sold a large number of their standard generators. This part 
of their business has of late assumed large proportions, and already 
begins to rival, if not exceed, the motor output. Once or twice 
lately we have had occasion to illustrate power plants in which 
C. & C. generators were not less conspicuous than the C. & C. 
motors. 


THE increasing business of the Rose Electric Light Supply 
Company, of St. Louis, has necessitated their opening a New 
York office. This office is located in room 232 of the Electrical 
Exchange Building, under the management of Mr. H. F. Gray. 
Mr. Gray will be glad to receive correspondence or calls from 
those who are desirous of purchasing second-hand electrical ap- 
paratus in first-class condition and is prepared to fill orders 
promptly. There has long been a necessity in New York City for 
a first-class house carrying a large stock of second-hand dynamos, 
motors, etc., and we believe the success of Mr. Gray and his New 
York office is assured. 
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Mr. EDWARD P. THOMPSON, New York, started nine years ago 
to test the practicability of establishing a successful business as a 
specialist in soliciting U. S. and foreign patents for electrical 
inventions. That this has been 5 is illustrated by the fact 
that during the past month he has had entrusted to his care twenty - 
nine electrical foreign patent cases besides the usual number of 
U. S. electrical cases. 


THE PREMIER ELECTRIC Co., 17 and 19 Whipple street, Brook- 
lyn, have now issued to the trade a circular as to their basic 
patent, 321,049, controlling the type of motor that they make. It 
will be remembered that an open letter of theirs on this subject 
was recently published in thesecolumns. This circular amplifies 
and enforces the statements then made. Their motors of the 
three-pole armature type are known as the ‘‘Premier” or the 
Challenge.“ 


_ Mr. J. G. Bis for, late electrical expert with the J. A. Roeb- 
ling Sons Co., has now joined the forces of the Safety Insulated 
Wire Co., of this city. Mr. Bishop's experience in the manufac- 
ture of insulated wires will no doubt make him a valuable addi- 
tion to the staff of the Safety Co. 


MR. P. C. BURNS, manager of the Peru Porcelain Works who 
recently spent some days in this city has returned West. He was 
well satisfied with his trip to the metropolis. 


PHILADELPHIA NOTES. 


MESSRS. QUEEN & Co. are just issuing a revised price list of 
their Magnetic Vane” ammeters and voltmeters, in which two 
forms are given, one with brass and the other with iron cases. 
The difference in price is occasioned only by a corresponding 
difference in material used and external finish, for both types are 
calibrated to the same degree of accuracy. 

These instruments are extensively employed for switchboard 
purposes, and enjoy an excellent reputation. As decided changes 
in appearance and prices have been made it will be well for inter- 
hei 1 to obtain a copy of. the special descriptive circular 

o. ; 


_ THE HEISLER ELECTRIO Co. are installing plants of their long- 
distance series incandescent lighting apparatus in the towns of 
Greenport, L. I.; Cartersville, Ill.: San Rafael, Cal, and at points 
in Montana and Mexico. The Heisler Co. have recently introduced 
some new and attractive designs in incandescent lamps for 
decorative purposes. These lamps are blown from colored glass, 
and are made in any candle power or for any current from 4 to 
10 amperes and to fit any standard socket. Orders for these 
ae already been received from Mexico, Central America 
an y. 


MESSRS. PEPPER & REGISTER are installing a 1,500-light storage 
battery plant in the building of the American Fire Insurance Co., 
a 150-light storage battery plant in the house of Mitchell Har- 
rison, of Chestnut Hill, and a 500-light plant in the house of Gen. 
E. Bird Grubb, of Edgewater Park, N. J. 


MESSRS. SCHULTZ AND GAYLORD, of the Pennsylvania Electric 
Engineering Co., have just returned from an extended busineas 
trip through New England and the West. They report large. 
sales of their Pennsylvania lamp. 


Mk. M. S. SHAPLEIGH has resigned his position as agent for 
the Electrical Supply Co., acidwill hereafter act as manufacturers’ 
agent and Jobber of general electrical supplies at his old address 
244 Arch street. 


MR. T. L. TOWNSEND returned last week from a most success- 
ful trip through New England and Southwestern Canada. 


WESTERN NOTES. 


Mr. W. F. MATTESON, who for so lon t has been conne 
with Wm. Hood, the dealer in spopialtics at 239 La Salle Stas 
electrician, has resigned and accepted a position with the Patton 
Motor Manufacturing Co. and will leave shortly for Denver, Col., 
to look after the equipment furnished by that company to the 
street railway company there. Mr. Matteson is a bright youn 
electrician and with his energetic and pushing qualities is we 
titted for the new line of work he has undertaken. 


THE ELECTRIC APPLIANCE COMPANY report large sales of 
Meston alternating current fan motors. Although the season can 
hardly be said to have opened up, they are nevertheless consider- 
ably behind on their orders already and have had a demand far 
in excess of their expectations. The demand for Can vas Jacket 
wire is also very heavy and they are falling behind on orders, as 
the factory is crowded to its utmost capacity. 


Tue BUCKEYE ELEcTRIC Co. are having a good demand for 
their Buckeye coiled filament lamp for centra! stations and electric 
strect railways, and the Chicago office, under the able manage- 
o of Mr. J. H. Cooke, is securing a large number of such 
orders. . 
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THE CENTRAL ELECTRIC COMPANY are putting on the market a 
very compact little fan motor, made in sizes}, 3⁄4 and M h. p. 
These motors can be used on desks, and can be attached to the 
wall by a simple device, the whole being the product of the In- 
terior Conduit & Insulation Company, for which the Central 
Electric Company are general Western agents. The price asked is 
a modest one, and they should command a ready sale. Mr. Wil- 
liam H. McKinlock, president of the Central Electric Company, 
has just returned from New York. Dr. John McKinlock of the 
Central Electric Company has recently been confined to his house 
by sickness, but is again at his desk. 


THE STANDARD RAILWAY SUPPLY Co., Chicago, have opened 
handsome offices at suite 1117 Monadnock Building, and will deal 
in mechanical railway specialties. Mr. G. Meyers, well known in 
street railway circles, is the manager of the new concern. 


Mr. GEO. WESTINGHOUSE, JR., has succeeded in getting his 
World’s Fair lighting bond reduced to $500,000, provided he can 
give one with two names to it. 


Messrs. J. W. GODFREY, general manager, and Augustus Noll, 
electrical engineer, of the New York Insulated Wire Co., were 
Chicago visitors last week. 


NEW ENGLAND NOTES. 


Swan & LANE, have become associated as electrical con- 
tractors and have commenced business with headquarters at 194 
Summer street, Boston. They will do a general electrical con- 
struction business, but will devote their time specially to the in- 
stallation of isolated plants, and all kinds of wiring. Mr. Swan 
has had a large and varied experience in the electrical business, is 
full of energy, and popular with all who know him, having last 
been connected with the Boston Electric Light Com „ as 
superintendent of the incandescent department. Mr. e has 
also had a varied experience, both in mechanical and in electrical 
engineering. having been connected with the Union Switch and 
Signal Company, of Pittsburgh, latter with Lane & Melcher, 
and lastly with Swan & Small who did all kinds of general elec- 
tric work, in the manufacture and repair of dynamos, lamps, 
motors, etc., and general mechanical goods. With their past ex- 
perience Meesrs. Swan & Lane, ought to enjoy a large patronage, 
and will doubtless keep up the high record which they have al- 
ready achieved. 


THE JARVIS ENGINEERING COMPANY, of Boston, have closed a 
contract with the Newport Illuminating Company of Newport, 
R. I., for six Armington and Sims compound condensing engines, 
for their new station. The sizes of the engines are as follows: 
Three engines, 12 inches and 18 inches diameter by 12 inches stroke; 
one 15} inches and 25 inches dyameter by 15 inches stroke; one 
15 inches and 23 inches by 15 inches stroke, and one 18 inches and 
2025 inches by 15 inches stroke. The station, which is to be erected 
on the old Richmond Mill property, will contain about 1,000 h. 
p. in engines, and three Climax boilers have been ordered from 
New York. The Jarvis Company will build all the foundations for 
the engines, and dynamos. and will raise the building considerably, 
and will do the complete carpenter work. The Jarvis Company 
been also closed a contract for the Worcester and Millbury Street 
Railway Company’s new power station. This contract will com- 
prise two new t tandem horizontal 5 engines, of about 
250 h. p. each, the boiler setting and complete foundations. 


THE DAVIDSON VENTILATING Fan Company, of Boston, have 
removed to more convenient and more commodious quarters on 
the second floor of 34 Oliver street, where they will have much 
more room to attend to their rapidly increasing business. They 
have just completed a ventilating system for the Boston Music 
Hall, which will secure comfort and fresh air to the patrons of the 
popular concerts at that establishment during the hot summer 
months They are also engaged in installing a ventilating plant in 
the Globe Theatre of this city, the order for which was given by 
Dixey for use-during his engagement in ‘‘ Iolanthe.” 


SAMSON CORDAGE WORRS.— This concern, of 115 Congress 
street, Boston, has been increasing its plant for the manufacture 
of “Samson” arc light cord and trolley cord. It has reached the 
limit of capacity with its present water-power, and to avoid the 
use of more steam it has purchased a water-power.in the neigh- 
borhood of its factory, proposing to transmit the energy by elec- 
tricity. 

DRAKE, PAYSON & WHITTIER, of Providence, have a few 
„facts“ which they can prove, and which they would like to im- 
press on every user of electric light in New England. Send fora 
copy of them, as they are quite interesting. 


Departmental items of Electric Light, Electric 
Railways, Electric Power, Telegraph, Telephone, 
New Hotels, New Buildings, Apparatus Wanted, 
Miscellaneous, etc., will be found tn the advertising 
pages. 
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N the Journal of Dr. P. Wilhelm Brix, Vol. II, 
page 224, published in Berlin in October, 1855, 
Stark of Vienna, after describing his system 
for transmitting ¢wo messages simultaneously 
in the same direction on one wire, he says that 

„with the method of double transmission in the same 

direction we may also combine that of counter-transmis. 

sion, and hence arises the possibility of simultaneously ex- 
changing four. messages upon one wire between stations.“ 

Several European electricians worked at the problem but 

did not succeed in securing a satisfactory transmission of 

two messages in one direction. 

A system very similar to the one introduced by Edison in 
1874, was described by its inventor Dr. Schrader, of Vienna, 
in Brix’s Journal Vol. VII, page 85, April, 1861. Schrader 
used two relays, one having two armatures (polarized) and 
the other one a neutral armature. He also used continuity- 
preserving keys. 

The serious defect or “bug” in his system was the 
break or false signal in the circuit of the sounder of the 
neutral relay when the armature of the polarized relay 
was changing from back to front contact. A similar 
difficulty proved a béte noir in the Edison system, 
and still exists, defying an entire removal, although 
Edison and others have done much to counteract its 
detrimental effect in signaling; so that now the system 
very successfully accomplishes four transmissions twelve 
hundred miles with two automatic repeaters dividing the 
wire (160 lbs. copper per mile) into three approximately 
equal circuits. Or one thousand miles on a wire (210 lbs. 
copper per mile) divided by one repeater into two circuits, 

One of the most ingenious devices for overcoming the 
defect already alluded to, is a compound polarized relay 
shown in Edison caveat No. 51, filed in the Patent Office 
December 9, 1874, a fac-simile of which is shown in Fig. 1. 
It is described in the caveat as follows: “In Fig. 1 of dia- 
gram P B’ is a polarized relay worked by increased and de- 
creased currents. The tongue A is held equidistant from 
the points d, e, by the two arms a, ò, which arms are held 
against c by their spiral springs . These arms have 
platina points g f and the tongue A when the weaker bat- 
tery which works the other polarized relay r R' is sent, 
remains centred by the arms a, ö, because the power of 
the magnet is insufficient to overcome the spiral springs & 
l. When thus centred, the platina point of the tongue is 
in contact with both the platina points on the lever q 6 and 
the local circuit of the sounder is closed but the sounder 
itself is not closed because it is placed in a bridge wire or 
a balance of batteries.” 
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“ Supposing the double-lever sounder at the distant sta- 
tion is closed the main battery is inoreased several times in 
strength. This increased current coming [going] over the 
line and passing through the polarized relay P R is suffi- 
cient to overcome the springs *, , and the tongue goes to 
the right or left according to the polarity of the current, 
say to the left. In doing so the local circuit is broken be- 
tween the tongue and lever ò allowing the battery L B° to 
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Quadrupler ge 
Carel HESI La lect Lec. 9 1/872. 


Fids. 1 AND 2.—EDISON’S CAVEAT OF 1874. 


close the sounder. The tongue being to the left and the 
sounder closed and the operator at the distant [station] 
should commence signaling to the relay P R' by reversing 
the battery, then the tongue A would fly from one side to 
the other at every reversal, but the local circuit will not be 
closed, for just as the tongue A comes in contact with the 
lever ô it leaves a, thus keeping the local open and the 
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sounder closed, so it is obvious that although the effect of 
the reversals is to constantly work the tongue of P R' it 
will produce no effect on the sounder, which is essential 
for obtaining perfect signals. |m H and u B are the two 
main batteries, say, of 100 cells each; u B has zinc to line; 
M B' has copper to line.“ 

Fig. 1 in diagram shows a bridge and Fig. 2 a differential 
arrangement; the other references will be readily under- 
stood by inspection. . 

The quadruplex had been put in operation, prior to the 
date of this caveat, by Edison between New York and Bos- 
ton 240 miles with two single-wound relays, (one polarized 
and one neutral) on the bridge plan, with what is well 
known as Edison’s “ bug trap;” that is, one up-stroke re- 
peating sounder working from the back contacts of the 
neutral relay, and by its up contacts actuating an ordinary 
sounder. The bridge system was adopted by the Western 
Union Telegraph Co. also for longer wires, as it was 
thought the effects of static induction could be better com- 
pensated.’ 

Edison had placed a condenser around the neutral relay 
in the bridge to hold its armature steady during the re- 
versal of the distant main battery.“ In August, 1875, I 
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the neutral, or No. 2 relay, as it is known in telegraph 
circles. 

Owing to the difficulty of maintaining this relay in work- 
ing adjustment the Western Union Telegraph Company 
shortly after adopted the general use of the differential 
system substantially as first put up between Chicago and 
Buffalo. Mr. Gerritt Smith afterwards modified Mr. Pres- 
cott’s bridge relay having an independent magnet for con- 
denser, by winding an extra or third coil upon the differ- 
ential neutral relay and discharging the condenser through 
this coil, at the same time introducing resistance between 
the relay and earth so that the condenser would be 
charged to a higher potential. It is this system that has 
recently undergone another change in the displacement of 
the Gerritt Smith arrangement by the Frier relay described 
in THE ELECTRICAL ENGINEER, May 4, 1892, page 454. 

In 1885, I arranged for the Postal Telegraph-Cable Co., 
the following system which is worked on wires of all kinds 
and lengths and has received the unqualified approval of 
the managers and chief operators. 

In Fig. 3, D, D', D', D' represent four compound shunt- 
wound dynamos, Two of these dynamos are of low poten- 
tial (one plus and one minus) and two are of high potential 


Fic. 3.— JONES DYNAMO QUAD aS EMPLOYED BY THE POSTAL TELEGRAPH-CABLE Co. 


found that a condenser could be applied to differentially 
wound relays to steady the neutral relay, and the first cir- 
cuit on this plan went into operation between Chicago and 
Buffalo with a repeater at Detroit.“ In April, 1876, Mr. 
G. B Prescott, who at that time was electrician of the 
Western Union Telegraph Co., appie for a patent issued 
May 15, 1877, applying the condenser to an independent 
electromagnet acting independentiy but in conjunction 
with the neutral relay magnet upon an extension of its 
lever in the bridge system.* In 1876, Mr. Prescott’s relay 
was superseded by a compound polarized relay identical in 
principle and operation with r R’ shown in Edison’s caveat 
and shown in Prescott’s work, page 849, and described by 
him as one of several important modifications by Messrs. 
George B. Prescott and Gerritt Smith, and also described 
and claimed by Mr. Smith in his patent No. 185,589, Dec. 
19, 1876, (one-half assigned to G. B. Prescott). This re- 
lay had very extensive use and when carefully balanced 
and adjusted, aided by Edison’s bug trap and condenser 


gave better signals than had hitherto been obtained upon 


1. 1672 Prescott's Electricity and Electric Telegraph, page 835. 

2. Ibid, 811. 

3. Patent No. 191, 439. May 29, 1877; also Journal Am Elec. Soc. Fol. I., p. 26. 
4. Prescott. Electricity and Electric Telegraph.“ page 889. 


(one plus and one minus), and they are connected to a new 
style of pole- changer, marked P c, through a four- button 
switch sw. ` 

P c makes four contacts, 1 and 3, when it opens, and 2 
and 4 when it closes Contacts 1 and 2 are adjustable 
springs and continuity preserving, as the end s of the lever 
of r c moves up or down. The contacts 3 and 4 are fixed, 
and a space occurs when the end L of P c moves from one 
to the other. The ends of lever L and s are insulated by i 
from one another. It will be seen that the dynamos are 
connected as follows: One hundred minus to contact l, one 
hundred plus to contact 2, three hundred minus to contact 
3, three hundred plus to contact 4. Two wires lead from 
P c to an improved form of single transmitter s T. One 
wire connects L with contact point c, the other wire con- 
nects s with the lever II. The spring y of s T connects 
through a three-point switch, and a regulating resistance 
R with the dividing point of the relay N. P Ris a 
polarized relay, and ic is an induction coil having three 
windings of one hundred ohms each. Two of these wind- 
ings are included in the main and artificial circuits in the 
usual differential manner. The third winding is connected 
with the third electromagnet, marked u', of the relay x. 
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The electromagnet u and u are in series differentially in 
the line and artificial circuits, the total resistance of both 
magnets in either circuit being about 300 ohms. The polar 
1elay P R shown in perspective in Fig. 4, has the usual 
resistance of 400 ohms in each winding. 

The resistance R between the three-point switch and N is 
for the purpose of reducing the potential of the dynamos 


Fid. 4.—JONES POLAR RELAY. 


when it is desired to work a line circuit of shorter length 
than is designed for the normal potential of the machine. 
Thus from the same dynamos several quadruplex circuits 
of varying lengths or resistances may be worked, provided 
the normal potentials of the machine are adapted to the 
circuit of highest resistance. The diminution caused to the 
incoming current by the insertion of R is counterbalanced 
on the relays largely by the greater quantity of the incom- 
ing current that will go to earth via the artificial circuit, 
thus traversing two sets of relay convolutions. 

Number 2 relay, N, is shown on a large scale in Fig. 5. 
A and 4 are the differential main line electromagnets con- 
nected up in series. B isthe electromagnet through which 
the secondary circuit of the reversal coil 1 c, Fig. 3, is con- 
nected. The lever of the relay is made of aluminum and 
carefully counterbalanced by giving the armature lever of 
Al an angular shape. A brief inspection of Fig. 3 will show 
that the outgoing currents passing differentially around the 
reversal coil 1 c produce no effect upon the third winding 
connected with magnet u. The incoming signaling cur- 
rent, however, during its approach and retreat sets up in 
the secondary coil of 1 c induced currents which momen- 
tarily energize electromagnet m* which holds the lever of 
the relay in opposition to the force of the retractile spring. 
Following is a table of inductance and time constants of 
some of the instraments alluded to: 
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G. Smith, 8 coil............... 306 4. 6.5 | 1.157 | .0037 
Frier, self-polarizing.......... 395 4. 6.5 2. 131.0054 
Jones, triple magnet 293 4. 6.5 | 1.583 | . 0050 
Reversal coil, primary.........} 100 40. 6.5 | 0.464 | .0046 


In any circuit the whole self-induction is equal to the 
sum of the inductance of all its parts. A quadruplexed 
circuit of the Postal Telegraph-Cable Co., including 390 
miles of copper line wire, with an inductance of 2.53 
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henrys, with 60 milliamperes of current, and a time con- 
stant of .0029 second, also includes the coils of six instru- 
ments, which have an aggregate inductance of 6.71 henrys, 
with a current of 64 milliamperes.: The time constant of this 
wire and apparatus, so far as inductance is concerned, is 
.0037 second, and this may be reduced by increasing the 
resistance of the circuit without adding to its inductance. 
The time consumed in this circuit by the sending station's 
currents rising to 0.634 of their final value in the coils of 
the three instruments at the receiving end, so far as induc- 
tance alone is involved, is approximately .0014 second, 
allowing 1,000 ohms inductionless resistance in the 
dynamos at each end, and 880 ohms in the line wire. It 
will be noted that the three line coils of the sending sta- 
tion’s apparatus are inductionless to outgoing currents. 
The advantage of the triple-magnet form of relay, shown 
in Fig. 5, becomes apparent, as the time constant of the 
main relay coils in series is no greater than the time 
onstant of either of these coils separately; but to 
attempt to maintain the same magnetic effect by placing 
the convolutions all on one set of cores would be to increase 
the inductance which is proportional to the square of the 
number of turns included in one bobbin. 

The retardation due to the electrostatic capacity of the 
line wire is most seriously felt upon all long circuits, and 
seems to be the greatest cause of mutilation of signals upon 
the No. 2 relay.! Iron wires do not charge and discharge 
so quickly as copper wires. To entirely remove inductance 
from a relay is to render it incapable of exerting any mag- 
netic pull, so that all relays must be adapted to the work 
they are required to perform, just as a strong clumsy horse 
13 3 for the dray and a fleet nimble one for the race - 
track. 

Besides the inductance and retardation alluded to, there 
is also a possibility of the pole-changing transmitter, such 
as illustrated on page 454 of Tue ELECTRICAL ENGINEER, 
of May 4, and also in Fig. 3 of this article, marked P o, 
having their points opened so wide that the time consumed 
by the lever in crossing to reverse the current will exceed 
the time the circuit requires to fall to zero. 

In the case of the system shown in Fig. 3 the relays 
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150 ohms 


Fic. 5.—JONES QUAD TRIPLE MAGNET No. 2 RELAY. 


have been designed to utilize the signaling current as mach 
as possible for magnetic effect, and at the same time to 
ossess the least mechanical and electromagnetic inertia. 
tis true that an additional resistance and inductance have 
been added to the circuit by the primary coil of the re- 
versal coil 1 c to the extent of 100 ohms and .46 henry, but 


1. See Preece and Sivewright, *' Telegraphy,“ (1891 edition, page 160). 
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in practice it is found that the important service of this 
coil in steadying the tongue of the relay during the inter- 
val of no magnetism is so great as to render entirely un- 
important ich additional fadabtanes With the admirable 
bug trap of Edison this system has worked a direct wire 
between New York and Chicago without repeater for a 
long period. It is obvious that a relay, otherwise well 
designed electrically for the work required of it, may be 
handicapped by mechanical inertia. 

As I am an interested party in some of the apparatus 
described, and am anxious to place before the readers of 
the ENGINEER facts not hammered entirely upon my own 
anvil, I submitted the new and ingenious relay of Mr. Frier, 
and the Jones triple. magnet No. 2 relay, referred to in 
the preceding table, to Assistant Manager Shirley, of the 
Postal Telegraph-Cable Co.’s New York main office, with 
the request that a strictly first-class operator give them a 
trial, which was made upon the New York and Pittsburgh 
circuit, 470 miles, under the supervision of Mr. Minor M 
Davis. Mr. S. W. Churchill was assigned to the test, the 
circuit being in full operation, and nothing was known by 
him of the names or inventors of the two relays. His re- 
port is as follows: 


F. W. Jones, Chief Electrician. 

Dear Sir.—In accordance with your request, I will give you 
i inion concerning the practi 5 of the instruments 
which were tested on the Pittsburgh quadruplex, this e 1 
have no hesitation in say ing that in my opinion the one tried last, 
or the larger, double-decked relay, worked decidedly better than 
the smaller, or low relay. In the case of the smaller one, the 
sending came droppy and uneven, and although it was possible to 
receive the matter sent (special matter), it would be difficult, if 
not unsafe, to receive commercial or cable messages. 

When receiving from the larger relay there was no droppin 
or unevenness, and although the sending was much more rapi 
than when trying the smaller relay, every dot came clearly and 
distinctly, making it as easy to receive as though it were the first 
side of a quadruplex. In a long experience as an operator I never 
worked on the second side of a quad where the sending came 
clearer or better. 

S. W. CHURCHILL, 
Operator. 


187 Broapway, New Yorx, April 27, 1802. 

This was the only means at my command to secure an im- 
partial comparative test. In each case the Edison bug trap 
was used in the usual way. I gave no figures of merit in the 
foregoing table of measurements because none are possible; 
it requires actual operation to develop both mechanical and 
electrical qualities. 

The test, of course, is open to a suspicion of having 
occurred in too friendly an atmosphere; yet it is a starting 
point for one that will be more conclusive to your readers. 


DR. JACQUES’ EXPERIMENT ON THE NATURE OF 
THE ELECTRIC CURRENT. 


BY 


Tur experiment of Dr. Jacques! seems to have created 
quite a sensation, and to be regarded as very remarkable, 
at least by some. In the humble opinion of the writer 
the most remarkable thing about it is that a man of suf- 
ficient intelligence to conceive and carry out such an ex- 
periment should think that he is following Maxwell’s 
reasoning when he makes an “ ether current” equal, or in 
ga Patel equivalent to an electric current, 

axwell distinctly states in article 769, from which Dr. 
Jacques obtained the foundation of his experiment: This 
moving electrified surface will be equivalent to an electric 
current sheet.“ That is, the moving statically electrified sur- 
face is equivalent to an electric current, and not to the ether 


1. See Tag ELECTRICAL Enginece, May 18, 18902, What Electricity Is.” 
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through which the surface may be conceived to be passing. 
Maxwell makes no mention of ether as it is not necessary 
to his reasoning. 

Personally, I do not think Maxwell’s experiment would 
succeed even if it were possible to try it, as the four 
things involved, (two surfaces and a static charge on each) 
are fixed with regard to each other ; there is absolutely no 
relative motion. In the next experiment suggested by 
Maxwell, and which was successfully tried by Prof. Row- 
land, the static charge is in motion relative to the magnet, 
and it is entirely reasonable that it should have the same 
effect on the magnet as a current. But even assuming that 
Dr. Jacques has tried Maxwell’s first experiment success- 
fully, he has, according to Maxwell’s own words, only 
shown “that a moving electrified body is equivalent to an 
electric current.” l 

I think that if Dr. Jacques’ disciple, Mr. Berthold, will 
carefully read the worde Maxwell has written in articles 
769 and 770, without reading ether currents between the 
lines, he will see that these two experiments are intended 
to prove the same thing as pointed out in the editorial in 
the ENOINEER of May 18. 

There are several other trifling inconsistencies in Dr. 
Jacques’ reasoning. If a positively electrified body moved 
in a given direction is equivalent to an electric current in 
that direction, then a negatively electrified body moved in 
the same direction is equivalent to a current in the opposite 
direction. Therefore, when his plates were oppositely 
electrified, the electrostatic attraction ought to be dimin- 
ished by the electromagnetic action, if there were any, as 
the latter would be repellent. Thia is a somewhat 
damaging fact, as the deflections which Dr. Jacques ex- 
pected to get, and which he thinks he did get, depend 
upon the repulsion of similarly electrified plates being di- 
minished, and the attraction of similarly electrified plates 
being increased. Again, even granting that the constel- 
lation Hercules is stationary absolutely, it does not follow, 
of necessity, that the ether (if there be such a thing) is 
stationary relative to Hercules, Moreover, if an electric cur- 
rent be an ether current, a static electric charge is a charge 
of ether (which, by the way, necessitates a revival of either 
the one-fluid or the two-fluid theory of electricity); and the 
Doctor first charged his plates with ether and then moved 
them through the ether. This proceeding on the part of 
the learned experimenter bears a strong analogy to the 
action of the bear hunter, who, by some mischance, became 
the bear hunted, and who l from his infuriated pur- 
suer by first crawling into a hole and then pulling the hole 
in after him. 

Why, may I ask the Doctor, does not the tremendous 
ether current which is rushing past our globe manifest 
itself in ordinary electromagnetic phenomena, rendering 
unnecessary his ether-charged plates? Perhaps it does. 
Perhaps it is the cause of terrestrial magnetism, and as he 
has not yet stated whether the direction of the ether cur- 
rent agrees with what is known by the ordinary convention 
as the direction of the positive current, or the reverse, his 
best plan would be to study out the direction necessary to 
make it account for terrestrial magnetism, and another 
great discovery will reward his diligence. 


THE BEST FREQUENCY FOR ALTERNATING 
CURRENTS. 


Havine regard to all the circumstances of the case, says 
Industries, we believe the American frequency of 130 is 
about the right one, and that low limits, such as 40 or 60, 
are a mistake, Recently we have »een 20 periods per 
second proposed. This would be ruinous both to the pocket 
and to the eyesight. Helmholtz found that the eye could 
distinguish 25 periods per second. This low frequency 
would probably be unworkable in the dynamos and motors, 
and especially in the transformers. 
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THE COMMERCIAL RATING OF INCANDESCENT 
LAMPS. 


THE accompanying diagram shows simply what the 
market affords in the case of incandescent lamps, so far as 
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run of their kind. Of the lamps so bought, ten of each of 
ten kinds were tested. All the lamps tested are represented 
in the diagram, for which the following explanation will 
be sufficient: Numbers at the bottom refer to the indi- 
vidual numbers marked on the lamps before the test. In 
the vertical line referring to each lamp are two points, one 
indicating the watts per candle by reference to the scale 
and the one above indicating the average horizontal candle- 
power when the lamp was burned at the volts for which it 
was marked. The first ten numbers represent lamps of 
one make, and so with each series of ten. The lines con- 
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INDIVIDUAL LAMPS 


COMMERCIAL RaTING OF INCANDESCENT LAMPS. 


may be gathered from results which do not include the 
life history of the specimens tested. The test was under- 
taken merely to get a fair idea of the character of the out- 
put which has now become the product of a large number 
of factories, 


necting the points are to show clearly which points belong 
to one set and have no other significance. 

The tests were all made in the photometer-room of the 
Electrical Supply Co., at 104 Michigan avenue, Chicago. 
The photometer used had a scale length of 200 centimetres, 


For the purpose of the test lamps were obtained from 
sixteen different makers. These were bought in the ordi- 
nary way of business and there is no reason to suppose that 
any of the specimens are better or worse than the ordinary 


and was provided with a Methven gas standard by Alex. 
Wright. When first used a few months ago this standard 
was checked by measurement of incandescent lamps obtained 
for that purpose from Prof. Nichols, of Cornell, and by 
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comparison with standard candles, both these checks 
showing the gas standard to be correct within the limits of 
observational error. The scale of the photometer was 
marked to read candles direct, and the spot was capable of 
being read to about y candle at 16 c. P., when the observer’s 
eyes are in good condition for work. To get the average 
horizontal c. P., the lamp socket was revolved about 600 
times per minute by a motor which was placed at a distance 
and connected to the spindle by a light belt to avoid any 
vibration of the photometer. Sliding contacts are of course 
necessary to the lamp socket, and these consisted of the 
conical step at the lower end of the spindle, and of a double 
bronze spring, bearing on a brass ferrule below the socket. 
The loss at these contacts was measured while running 
with the usual current, and was found to be less than oyo 
volt ; too small to consider. The results of the rotation of 
the lamp are in every way satisfactory. It has been the 
writer’s observation that to get the average horizontal 
illumination in any other way a large number of separate 
measurements must be made, as the effect at different angles 
is erratic, due apparently to reflection from the inner surface 
of the glass as much as to the carbon shadow. 

All the lamps tested were marked 50 volt with the ex- 
ception of one lot which was marked 51. All were marked 
16 c. P. except one lot which had no c. r. mark, and which 
were assumed as 16. All candle power observations were 
made by the writer. From four to twelve readings were made 
on each lamp according to the momentary condition of the 
observer’s eyes and the momentary steadiness of the working 
current, and these readings averaged. Current and voltage 
were read by Mr. S. E. Hitt, who used a Weston direct 
current voltmeter reading to 150 volts, and a Weston am- 
meter reading to 1.5 ampere. These instruments were 
both checked against a Wirt standard voltmeter, using a 
shunt for the current reading, and a slight error in the 
former was allowed for. 

No comments are made on the diagram, which speaks for 
itself. The following points should be uppermost in the 
minds of lamp-users, but some may not have yet learned 
them and others may not object to being reminded of them : 

lst. The best lamp to buy is the one that gives the light 
needed for the least money—all expenses considered. 

2d. The most satisfactory light to the user, other things 
being equal, is the one with the greatest uniformity ; uni- 
form from lamp to lamp, from moment to moment, from 
day today. The difficulties in the way of securing this 
uniformity are great and occur in the rating of the lamp, 
in the ait in the station, in distribution of the cur- 
rent, and in the tendency of lamps to “lie down” after 
use for a short time, dragging out a miserable existence of 
little use to any one except the manufacturer who wishes 
make a life record of seventeen thousand hours, more or 
ess. 

3d. A good lamp badly rated will give worse results than 
a poorer lamp accurately rated. Lamps which are to burn 
together must have uniformity in candle power and 
efficiency. Variation among individual lamps in efficiency 
will have as bad an effect on lamp life as momentary 
variations in the k. M. F., and with the difference that it is 
a fault beyond the control of the operator. 

4th. “ Life“ has no economical significance except when 
considered in connection with efficiency. Nominal 
efficiency, or efficiency when the lamp is fresh, has no such 
importance as the average efficiency, which in the usual 
sense of the term is equal to the total watt hours supplied 
during the useful life of the lamp divided by the total 
candle hours obtained during the same time, 


‘CANNOT AFFORD TO MISS ONE.” 
A SUPERINTENDENT of construction for one of the parent com- 
panies, who happens to be at work just now in Pennsylvania, 
writes us to give his address, and says: I have not received last 


week’s copy of your paper. It is so valuable to me I cannot afford 
to lose even one.” 
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WHAT AN ELECTRICAL DICTIONARY MIGHT BE. 


BY 


THERE are certain propositions concerning an electrical 
dictionary which I take to be pretty nearly axiomatic: 

1, The principal function of a dictionary is to define 
terms; that of a cyclopodia, to describe things. A cyclo- 
peedia may trench upon the province of a dictionary with- 
out losing its character. A dictionary cannot trench upon 
the province of a cyclopedia without containing sur- 

11 85 and becoming itself a cyclopedia of an imperfect 
ind. 

2. An electrical dictionary is intended for electricians 
and for those directly interested in ascertaining the exact 
meaning of terms. It is not intended for the lay reader; 
nor as an elementary text-book. The general public can 
find all the electrical terms that it needs set forth, with 
sufficient fulness, in existing text books and in the great 
dictionaries, such as the Century.” 

3. The terminology of ascience, unlike the words of a 
general language, is not the product of custom and slow 
growth. ‘The termsare coined once for all, usually to rep- 
resent, in brief form, a newly discovered fact or thing, 
and to avoid circumtocution or an unwieldly phrase for 
its expression. The maker of] the term, as a rule, evolves 
it arbitrarily. In the great mass of cases, it is as often a 
mere word symbol as anything logically descriptive. It is 
the outcome of the sponsor’s arbitrary judgment controlled 
by the existing state of the art. 

4. Electrical words are the product of many minds act- 
ing at many different times. A person saturated with ex- 
isting knowledge will create a word conformably to it; but 
just to the extent that his knowledge may be imperfect, so 
may his word become out of harmony, or even bear no re- 
lation to the existing terminology. From this it results 
that similar words may have different meanings at dif- 
ferent times, and even at the same time. 

5. From the foregoing it also results that the opinions of 
any one man as to the meaning of all the terms in a 
technical language are not proof of what the meanings are, 
but simply go to exhibit the condition of his own mind as 
influenced by certain external impressions. Another mind 
might receive a aan different set of impressions, and his 
own mind might equally receive atotally different set of im- 
pressions at another time. A dictionary, therefore, 
wherein one man attempts to define all the terms of techni- 
cal language by the impressions formed in his own inner 
consciousness, must, of necessity be not a dictionary of 
what the terms do mean but of what he, as an individual, 
understands them to mean. 

6. Progress in electrical science is a matter of days,— 
almost of hours. We are not only constantly discovering 
new things, but new views of old things. A dictionary 
which sets forth the views we take to-day, becomes in- 
accurate to-morrow, and perhaps wrong next year. 

The science of electricity differs from other great 
branches of human knowledge in that we can clearly see 
the beginning of it. It does not get lost in the mazes of 
antiquity. It is practically all included between Gilbert’s 
“ De Magnete” and the last number of Tue ELECTRICAL 
ENGINEER. The first electrical dictionary occupies one 
page of Gilbert’s book, and contains about a dozen or so 
definitions. Among others, that of ‘‘electrics,” those 
things which attract for the same reason as the amber 
(electrum).” We have been adding to Gilbert's list for 
292 years. If that great intellect could come back to 
earth again, our modern electrical dictionaries should show 
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to him how the talent left by him in our keeping has mul- 
tiplied; its whole multiplication, and not so much of it as 
we may happen to be using for our daily needs in the year 
1892. If we want to describe the characteristics of a great 
river, the nature of its water, of its source, of its bed and 
of its banks, the speed of its flow and how it has been 
harnessed to human uses, we do not do so by specify ing 
the height of the tide on a certain day and by the aid of an 
instrument filled with the errors of personal equation. 

The dictionary made up of definitions arbitrarily evolved 
by the author is fast becoming obsolete. A glance at the 
new dictionaries of the great languages will show that 
modern philologists take into account all meanings of a 
word as understood by all competent minds, both past and 
present; and this, be it noted, in dealing with a general 
language which is necessarily of excessively slow growth, 
and where words stay unchanged for centuries. It is alla 
part of the tendency of modern science (a tendency so 
magnificently illustrated by Gilbert first and of late years 
most minutely by Darwin) to place before the student all 
of the data necessary to enable him to form an intelligent 
judgment for himself. The world nowadays accepts no 
theory, except provisionally; and it does not care a snap 
for any man’s opinion unless it is backed up by the logic 
of incontrovertible fact. It is done with second-hand phi- 
losophy. It wants to see and hear the evidence; and the 
evidence itself, and not what somebody thinks the evidence 


As I said before, all of this evidence in electrical science 
has accumulated within a space of three centuries. In 
making a dictionary we deal with recorded evidence. We 
can nately leave out terms which are so evanescent that no 
one has seen fit to write them down. This recorded evi- 
dence is available. It would not make a large library, as 
large libraries go, if the whole of it were massed together. 

In fact, the reprinting of a library containing all known 
strictly electrical literature, would probably be considered a 
bagatelle by the Government Printing Office at Washington, 
ad if made into volumes of similar size, would probably not 
aggegate one-quarter as many as have been sold of any one 
of the more popu Ar poor but pious novels of the late Mr. 
E. P. Roe. I have not counted the titles contained in that 
dreadful muddle, the catalogue of the Ronalds library, 
which includes not only the books which Sir Francis 
Ronalds had, but apparently every book that anybody else 
ever told him about; likewise newspaper clippings, and all 
sorts of fugitive literature, while its omissions are num- 
erous and unaccountable. Judging from an experience of 
some ten years in building up my own collection, however, 
I should hazard as a fairly safe guess, that all the electrical 
terms coined between 1600 and 1570, together with all the 
uses of these terms, could be found in books and other pub- 
lications aggregating not more than one-fifth of the total 
mass of electrical literature which has appeared. The im- 
mensely rapid progress since 1870, and the large increase in 
technical literature, notably newspapers, will doubtless re- 
quire the investigation through later years to extend over 
a much larger percentage of the publications, 

If éhe electrical dictionary of the future is made on the 
plan thus broadly outlined, it will define not only every 
term which has been used or proposed, but will define that 
term in the original language of the man who proposed it, 
and give his name, and state when he did it. Not only 
this, but it will give every meaning which that term has 
successively had, or enough meanings to show what material 
changes have occurred, and when, since it was first proposed. 
If it contained descriptive matter at all, that matter would 
merely be such as is best calculated to show how the term 
is or had been used. It would not be necessary in a book 
addressed to skilled electricians to give pictures of a voltaic 
cell, or a Wheatstone bridge, or a typical resistance coil, 
in order to explain what such things are. It would reso- 
lutely bar out definitions which do not detine—such as 
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„ to state what electricity is by the time-honored 
though circular process of giving a new name to it. 

Instead, for example, it would give all the definitions of 
electricity from Gilbert’s explanation of the word “ elec- 
tric,” the doctrine of effluvia, and Charlton’s first use of the 
term “electricity ” itself, down to perhaps Dr. Jacques’ 
notion that the electric current “is a bodily forward move- 
ment of the ether.” It would show, to give further examples, 
that such terms as “electromotive force,” and “tension,” 
and “charge,” and “intensity,” and countless others, had 
very different meanings from those of the present time, 
although they were abundantly used 70 years ago. That, 
for instance, even such a common word as “ motor,” or 
“ electric motor,” carrying with it as it does a practically 
undisputed meaning to-day, involved no idea of mechanical 
motion at the beginning of.this century, and in fact, was 
Volta’s name for his cell. It would show that many a 
capital definition has been made and forgotten. How many 
remember that Faraday defined “current” as anything 
progressive?” It would show how the advancement of 
electrical science has been very like that of the zigzag light- 
ning bending back sometimes on itself; that it is constantly 
taking up and adopting ideas long neglected ; as witness 
the instances of Green, and of Ohm, and more lately, of 
Maxwell. It would show to the electrician all the mean- 
ings which the master minds of the science had given to a 
term, who its sponsors were, and at what stages of electrical 
history these significations were applied; unlocking, as it 
were, the mass of knowledge shut up in the word very much 
after the manner in which such writers as Trench and 
White have delighted in revealing the curious historical 
lore concealed in many oddly-formed words of our 
mother tongue. 

In answer to the possible objection that such a dictionary 
would be of use only to people who take pleasure in grub- 
bing into the past history of the science, I will give but one 
instance of its practical utility. A United States patent can 
be anticipated by what is shown and described in any prior 
patent or printed publication. There have been abundant 
cases (the storage-battery litigations, for instance) in which 
the courts and the experts have been called upon to explain 
the meaning of language contained in publications dating 
far back in this century. The language of these publica- 
tions is too often interpreted by the meanings of to-day; 
and unless it can be shown to the courts by some convenient 
and available means that these meanings were just as non- 
existent at the time as was the invention which it is sought 
to overthrow by them, the courts are very apt to go astray. 
The principle of lex temporis applies to a scientific publica- 
tion setting forth a generally accepted definition of the time 
just as much as it does to a statute once in force and now 
repealed ; and it is just as absurd, for example, and in a 
sense just as unconstitutional, because ex post facto, to apply 
present significations to electrical terms used in the early 
part of the century, as it would be to apply the patent laws 
now existing to the solution of legal questions arising at 
that time and under the patent laws then in force. 

The foregoing is not intended as a review of Professor 
Houston’s practically new dictionary of electricity, but 
rather as an indication of what it is thought the dictionary 
of the future, constructed in accordance with modern 
scientific methods, might and perhaps ought to be. As an 
exponent of the type of dictionary-making which has hitherto 
generally prevailed, Professor Houston’s work is probably 
as good as can be found. It serves the useful purpose of 
giving the latest definitions extant at the time of its 
publication; and probably it shows the general opinion of 
the electrical world as to the meaning of terms at its date. 
But, like all other works of its class, until sufficient time 
goes by to give it a new importance by reason of its scar- 
city and antiquarian interest, its practical value will be in- 
versely proportional to its age. Subject to these objections, 
the utility of the book is unquestionable. } 
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PLOTTING CHARACTERISTIC AND OTHER 
CURVES. 


,, O e. 


Havine frequently had occasion to plot characteristic 
curves of machines, in some cases with small E. m. F. and 
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factory, and, I think, it will be of interest to some of the 
readers of the ENGINEER. 

My method is to lay out the total amperes and total 
volts on an equal scale; for instance, supposing we have 
a machine of 1,000 amperes and 100 volts, and, supposing 
we used one foot to represent the 1,000 amperes in the 
horizontal direction, we would also use one foot to rep- 
resent 100 volts. Of course in taking a characteristic 
curve, it is often necessary to go beyond the normal volt- 
age at full load and the normal full load in amperes, but 
that does not affect the application of this principle ; the 
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comparatively large current, and in others with small cur- 
rent and very high voltage, I have found curves under 
these conditions to be so gradual that their true signifi- 
cance is not at once apparent to the eye. I have given the 
matter quite a little attention and have devised the follow- 
ing plan, which I use in my practice and find very satis- 


normal full load of the dynamo is always a point on the 
diagonal of a square. 

Referring to Fig. 1, we will suppose that 1,000 amperes 
and 100 volts is the normal full load output of a shunt- 
wound dynamo. This point, represented by a circle at a 
is equidistant from the zero line of amperes and volts ; in 
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other words it coincides with the diagonal of a square. 

In Fig. 2, which is a curve of a series-wound machine (not 
taken from actual practice), we have full load at 10 am- 
eres and 2,000 volts. Here the point a is also on the 
lagonal of a square, 

In Figs. 3 and 4 the same curves are plotted according to 
the usual rule and as laid down in Sylvanus P. Thompson’s 
work, where scale of volts equals the scale in amperes ; 
that is to say, if inch represented one volt, n inch 
would also represent one ampere. It will be seen from 
comparison how very much easier it is to judge the curve 
laid out in the way J propose than by the usual method. 

Another advantage is that two machines differing in 
size, but of the same general type, can be accurately com- 
pared ; for instance, take two constant potential machines 
5 for 150 volts, one of them for 1,000 amperes and 
another for 500 amperes. If the physical properties of the 
machines were precisely the same, the curves would be 
identical: if the full load in each case were laid out to a 
scale of one foot, or any other convenient length, in the 
manner indicated, any variation due to quality of iron, 
etc., would be very apparent. 

The principle here indicated can, of course, be applied to 
almost any of the curves now so largely used to exemplify 
problems in engineering; those curves that are continuous, 
such as a profile, speed and time curve, or line representing 
pull of a dynamometer, being exceptions. 


EPICYLIC GEARING FOR ELECTRIC CARS AND 
ELEVATORS. 


BY 

Alia A Weta 

tht, - . 

In a note recently printed entitled“ An Hydraulic Gear 
for Street Cars,” it is stated that A patent is about to 
be issued for an interesting hydraulic gear or clutchin 
mechanism, the invention of Mr. Finis M. Barney, o 
Kearney, Neb. It is an application of the differential or 
epicyclic principle, with an hydraulic instead of a fixed 
connnection.” At the end of the above article a modifica- 
tion is referred to, in which the armature and field both are 
said to revolve. Several features, of special interest to 
the electrical engineer, are here brought together ; and the 
writer presents, in connection therewith, an outline of the 
work which he has done in this field during the past year. 

The problem presented has been to devise some inter- 
mediate variable-speed transmission machinery, between 
the armature shaft and car axle, by which the electric 
motor, working at its best efficiency, may be driven at a 
uniform speed in one direction—while the intermediate 
gearing allows of the car remaining stationary, or being 

riven forward or backward at any desired speed within 
the limits of the combination. 

The principle of what is known in mechanism as the 
epicyclic train has seemed to offer many ready solutions. 
As a train of gear-wheels, having a fixed or constant 
velocity-ratio, it requires two electric motors, capable of 
being slightly varied in speed with respect to each other, 
in order to produce a rotation of the arm of the train, 
keyed to the car axle. This is the form of the Edison 
epicyclic gearing’ for street cars. In another form, with 
a train of gear-wheels, arranged on the epicyclic principle, 
one electric motor may suffice ; but a clutch is necessary 
to bring about the slight variation in speed that is re- 
quired to operate the epicyclic train. The Baldwin? 
epicyclic gear and friction clutch are developments of this 


1. The Electrical World, April 23, 1882; p. 274. 
2. Tue ELECTRICAL ENGINEER, Sept. 17, 1 90, p. 303. 
3. THe ELECTRICAL ENGINEER, Oct. 22, 1890, p. 436. 
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form. The McQuesten gear employs a similar principle 
but with an electromagnetic clutch. 

The epicyclic principle will be understood by referring 
to Fig. 1. This represents an ordinary epicyclic train of 
spur gear-wheels driven by electric motors. The motor 
armature M, and gear-wheel a are secured to a sleeve, 
loosely turning on shaft P r, such as à car axle; m, and D 
are also loosely sleeved on the same shaft. The gear- 
wheels B and c are keyed to the same shaft s s. The arm 


x, as a crank arm, is keyed to the shaft pp, but loosely 


mounted on shaft s s. 
Three principal combinations of these three elements 
are possible. (1) Arm x, fixed; the motor M, will drive m, 
as a dynamo, or vice versa, the fields being held stationary. 
(2) Shaft p held in fixed bearings, fields stationary, both 
motors M, and M, set in operation; the arm x will then 
turn around and carry the shaft s s and its wheels B 
and c around the shaft P r, when the motors revolve at dif- 
ferent proportionate speeds. Thearm x turns in a direc- 
tion dependent upon the direction of rotation of the motors 
M, and M,, and at a speed proportional to the speed of the 
motors and the number of teeth on the gear-wheels. When 
the four wheels, a, B, c and D, have the same number of 
teeth, and (a) the motors rotate at the same speed in the 
same direction, there will be no rotation of the arm x ; (b) 
the motors rotate at different speeds in the same direc- 
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Fig. 1.—CONSTANT SPEED EPICYCLIC TRAIN. 


0 
tion, the arm x rotates at a 8 equal to half the differ- 
ence of the motors' speeds. 3) Shaft s s held in fixed 
bearings, fields stationary, simply inverts the combination, 
and causes the secondary shafts 8 to become how a primary 
shaft, while the former primary shaft P P becomes now the 
secondary shaft. Several minor combinations will suggest 
themselves; but the above serve to show the differential 
nature of the ordinary 5 epicyclic train, when a 
slight difference of speed is produced at the driving wheels 
A and D. 

The primary shaft e p may be driven forward or back- 
ward at different speeds, if the two motors are slightly 
varied in speed, and this requirement is the inherent defect 


of this form, where gear-wheels with constant velocity 


ratios are used. Of course, one motor at a constant speed 
may be used with a clutching device, but the combination 
is non-reversible. All speed variations are of necessity ex- 
ternal to the epicyclic train itself. 

The variable epicyclic train‘ was brought out by the 
writer, May 21, 1891, to obviate the objectional features 
of the constant-speed train, as above described. The prin- 
ciple is shown in Fig. 2. As long as the belt is normally 
central, there is no tendency for the arm x to rotate, as 
there is no lost speed to be made up. When the belt is 
shifted, there is an obvious tendency for the arm x to 
rotate in one direction or the other, according to which 
side the belt is shifted, and this results in the rotation of 
the shaft P, to which the arm x is keyed, the construc- 
1. Submitted to the Committee on Science and Arta, Franklin Institute, Phil- 


adelphia; report made by the sub-committee Sept. 18, 1891, and adopted by 
committee, Nov. 4, 1891. 
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tive features remaining the same as in Fig. 1. In this 
combination, it is possible to obtain with a given shaft P P, 
a variable velocity, in either direction, from a shaft or 
motor moving at a constant velocity in one direction. 
Moreover, this change may. easily be made continuous, 
without in any way interfering with the crank-arm x, 
from a maximum in one direction to a maximum in the 
other. Speed cones, pulleys, or other simple variable-speed 
gear may be introduced into one or both of the arms. All 
speed variations are internal in the arms of the epicyclic 
train itself. 

Having arrived at the variable epicyclic gear by using 
well-known mechanical elements, as parts of the train of 
mechanism, it remained to develop the applications of the 
same principle by other modes of connection, such as by 
electromagnetic, hydraulic, and pneumatic means. The 
elastic nature of the medium employed in pneumatic con- 
nection is too unreliable for any definite variable-speed 
gear; but the characteristic features of the electromag- 
‘netic and hydraulic connection in mechanism render these 
of useful application. 

The electromagnetic epicyclic 5 gear was brought out by 
the writer, Aug. 23, 1891. Gear wheels are replaced by 
constant speed dynamotors, cone pulleys, or speed cones, 
by variable-speed dynamotors; and these electromagnetic 
elements being substituted, as it were, in the epicyclic 
train, produce a constant or a variable speed epicyclic com- 


Fid. 2.—VARIABLE EPICYCLIC TRAIN. 


bination, useful for electric street cars, elevators, hoists, 


etc, : 
The hydraulic epicyclic gear was developed by the 
writer, Sept. 1, 1891. It consists in the simple substitu- 
tion of an hydraulic connection in the arms of an epicyclic 
train for the mechanical modes of connection heretofore 
employed. These hydraulic elements being thus substi- 
tuted result in a constant or variable speed epicylic com- 
bination. Rotary pumpe, turbines, or other hydraulic 
motors replace the dynamotors of the electromagnetic 
epicyclic, and the gear wheels and speed cones of the or- 
dinary variable speed epicyclic gear. This hydraulic con- 
nection between the primary and secondary shafts, may 
be used for all purposes and with the usual advantages of 
the epicyclic combination. 

As with the mechanical and electromagnetic devices 
already mentioned, the hydraulic epicyclic will produce 
variable rotation of a given shaft, in either direction, from 
one motor sleeved thereon, and driven at a constant speed 
in one direction. The hydraulic pump and motor, con- 
nected by an hydraulic circuit, in one or both arms of the 
epicyclic tiain, form a kinematical equivalent to the dyna- 
motor combination, The hydraulic circuit, in this mode 

-of connection, may be worked as a closed circuit, or open, 
and in connection with an air cushion or air chamber. The 

5. See paper before the Johns-Hopkins University Electric Club, Nov. 9, 
1891, on Electro netic Transmission of Energy,“ abstract published in the 
Stevena Indicator, January, 1892. Also, two papers before the Electrical Sec- 


tion of the Franklin Institute: * Notes on Electromagnetic Machinery, Jour- 
nal of the Franklin Institute, February and March, 1992, 
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hydraulically connected motors in one or both arms of the 
epicyclic train, form “chamber gears (Reuleaux), and 
5 all the functions of ordinary chamber- gear com- 

inations,— whether as constant or variable-speed mechan- 
ical devices, or as ordinary rotary pump or turbine cham- 
ber-gear combinations, working with oil or water. The 
chamber gears here introduced in the arms of an epicyclic 
train, may be similar or dissimilar in construction, and 
equal or unequal chamber gears,—forming here “ pressure- 
organs ” (Reuleaux) which are kinematically equivalent to 
the simple constant or variable speed mechanical connec- 
tions similarly used in the former cases. 

As in the other two modes, the hydraulic connection may 
be internally or externally varied, in such a way as to 
change the speed relation of one or both of the train arms; 
or, to bring about a definite tendency to a change of speed 
between the Tea and secondary shafts. This tendency 
to produce such a change of speed, is the peculiar feature 
of the variable epioyolio gear, and on which principle its 
chief merits rest. It is only an apparent tendency, for it is 
at once compensated for by producing a definite rotation of 
the arm x. Therefore, all of these varied modes of con- 
nection are but kinematical equivalents,—resulting in the 
same characteristic tendencies and capable of the same 
applications as variable speed epicyclic gears. The funda- 
mental principle is equally developed in each of them, by a 
variable speed mode of connection, within the arm of the 
epicyclic train itself. 

The question of rotating both the field and the armature 
arises at once in using the dynamotor as an electromagnetic 
connection in an epicyclic gear. In fact, it is upon this 
very principle that the successful operation of this form of 
the variable epicyclic gear depends. The matter has been 
considered at length, in this connection, when developing 
the electromagnetic “kinematic chain” (Reuleaux). 
From the point of view of the kinematics of electromagnetic 
machinery, the armature and its field are elements forming 
an electromagnetic turning pair. As such an elementary 
combination, therefore, either may be rotated while the 
other is held stationary ; or, both may be rotated at such 
proportionate speeds as shall cause the lines of force to be 
cut at the same rate as when one of them is held stationary. 
The same principle is a poe in the Brackett cradle dynamo- 
meter, in which the fie d is freely pivoted, and the 1 
measured by a weighted lever or a spring balance. In this 
case, too, the mutual action of the field and armature is 
analogous to that considered, for the combinations of electro- 
magnetic epicyclic mechanisms; for, if the field does not 
actually revolve at a given speed, there is a decided ten- 
dency for it to do so; and, this is all that is needed, whether 
in measuring the torque by a reacting spring-balance, or in 
causing rotation of the epicyclic train arm in the perform- 
ance of useful work on the primary shaft. Lieut. Patten 
some time ago developed a form of double-rotation motor,’ 
i. e., one With revolving field and armature. ö 

The efficiency of transmission in each of the three typical 
modes of connection in the variable epicyclic gear, will 
depend largely upon its design, construction and manage- 
ment. Mechanical devices have such a low efficiency as to 
more than offset, in almost all onnan cases, the hoped- 
for gain in the motor efficiency. lectromagnetic and 
hydraulic connections should have almost the same efficiency, 
for the same number of transformations. In these, however, 
the efficiency of the epicyclic combination will be quite 
variable of itself, being affected by the same causes which 
now lower the efficiency of street car motore. The atten- 
tion, however, which has been given to this question of 
intermediate gearing in many quarters, has evidently 
proceeded from a belief that some efficient form of gearing 
and efficient mode of connection could be devised and 
designed, which would strike a balance of a decided gain 
in the combined efficiency of the gearing and motor. 

6. First r, Notes on Electromagnetic Machinery,” Journal of the 


Franklin Insti ute, February, 1892. 
7. The Electrician, (London), Dec. 16, 1887, p. 183. 
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Perfection in every machine is a matter of development.— Cole- 
man Sellers. 


THE COMMERCIAL RATING OF INCANDESCENT 
LAMPS. l 


LECTRIC lighting has given rise to not a few 
anomalies, but none, we think, are more difficult to 
explain than the differences which exist in the severity 
with which the purveyors and consumers of light look upon 
variations from standard candle-power as between arc and 
incandescent lamps. While the 2,000 c. p. are lamp 
nominal, for the most part sends forth its rays nightly at a 
brilliancy probably not much exceeding 1,200 C. p. with- 
out calling forth more than an occasional grumble, the 
slightest falling off in candle-power in the incandescent 
lamp is sure to raise a howl of indignation from the con- 
sumer; and to his complaint is added that of the operating 
company, when the life of the lamp is unduly curtailed. 
Tests have often been made in order to ascertain the candle- 
power and life of incandescent lamps, and they go to show 
that in general an improvement in the efficiency of lamps 
as well as in life has been effected. Nevertheless, there 
are marked variations still to be found in the lamps of 
different manufacture, the reasons for which can be readily 
understood. The commercial rating of incandescent lamps, 
as is shown by Mr. Charles Wirt in this issue, is a very 
uncertain factor in determining the all-around qualities of a 
lamp, and he sums up very well by saying that the best 
lamp to buy is the one that gives the light needed for the 
least money—all expenses considered. Life and effi- 
ciency combined must determine the true value of a lamp, 
and Mr. Wirt's caution that the rating to be found on lamps 
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should be carefuly checked by consumers is a very timely 
one. It might be argued by some that the small 
number of lamps of each kind tested by Mr. Wirt would 


scarcely allow of obtaining average results, but as far as 


they go they indicate the precautions which ought to be 
taken in order to obtain the best results in the employment 
of incandescent lamps. 


RAILWAY ELECTRICITY. * 


THE meeting of the railway superintendents, held in 
Denver, Col., last week served to bring out strongly the 
intimate connection, in many ways, between the modern 
railway and the electric current. Beyond the now indis- 
pensable adjunct of the telegraph, the electric signal and 
many minor applications, railway managers are brought 
face to face with that larger and more important subject of 
electric traction, and it is well that Mr. Charles Selden 
drew the attention of his colleagues to matters which they 
may be called upon, at any time, to seriously consider in 
their daily work. The figures he gave as to the relative 
proportion of net profits to operating expenses of steam and 
electric roads were very significant as showing the greater 
remunerativeness of electric railways. To be sure, the 
traffic of both is somewhat different in its nature, but even 
to-day suburban roads, which are now barely paying ex- 
penses, as Mr. Selden pointed out, could be made profitable, 
and we are glad to learn that if the experiments about to 
be undertaken by the Baltimore & Ohio Road, at Balti- 
more, in the application of heavy locomotives to the hauling 
of their trains through the tunnel proves successful, it will 
be followed by the converting of the suburban steam road 
of the Baltimore & Lehigh Railroad into electric. The 
prospects and limitations of electric railroading on the 
standard-gauge roads as discussed from a mechanical and 
electrical standpoint in Mr, Frank J. Sprague’s inaugural 
address, before the American Institute of Electrical En- 
gineers, in Chicago, must be viewed with satisfaction by 
all electrical engineers interested in the progress of electric 
railroads, inasmuch as the conservative tone adopted by 
Mr. Sprague will serve to instill confidence in the minds of 
many who are prone to look upon the somewhat visionary 
schemes of some electrical promoters as the prevailing ideas 
of the general body of electric railway engineers. 


DRAWING CHARACTERISTIC CURVES. 


GnATHIAT methods which present to the eye symbolized 
pictures of any given law of action are so convenient for 
study and comparison that their employment naturally 
suggests itself in all cases where they are applicable. In 
the case of the dynamo, especially, the study of the 
characteristic curve has done not a little towards its im- 
provement, but, as Mr. R. S. Dobbie shows on another 
page, much of the value of such curves depends upon the 
selection of the proper scales for abscisss and ordinates, 
respectively, An injudicious selection may frequently 80 
distort the curve as to completely hide its true signifi. 
cation, while on the other hand a proper standard, not only 
brings out the true nature of the actions which the curve 
is intended to portray, but also allows of a direct 
comparison between different curves, 
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THEORETICAL ELEMENTS OF DYNAMO-ELECTRIC 
MACHINERVT.—VII. “ 


A. L. Ku. 


THE INFLUENCE OF IRON IN AND ON THE MAGNETIC CIRCUIT. 


We have thus far confined our attention to magnetic 
circuits devoid of iron, circuits surrounding electric cur- 
rents, and far removed from any of the magnetic metals. 
We have seen that in all such circuits, there will be a 
distribution of potential wherever there is a flux, except 
within the substance of the active conductors ; that this 
potential and flux can always be determined by rule, how- 
ever difficult the numerical calculation may happen to be, 
so that the elements of the circuits, such as we have defined 
them, namely M. M. F. (including potentials), flux, flux 
density, reluctance, and permeance, are all essentially deter- 
minate quantities, depending only on the strengths of the 
currents, and their 5 arrangement. We now 
proceed to consider the effects of introducing iron into 
magnetic circuits. It will be seen that the changes thus 
effected are not fundamental but superstructural. The iron 
alters in no way the original system, but superposes upon 
it a new system, which the original one has induced, and 
these two, merged together, form a composite system whose 
resultant effects are presented to view. 

The first evident effect following the introduction of iron 
into a circuit is an increase in the flux. In order to examine 
this under the simplest conditions, we will select that 

metrical system which we know establishes a uniform 
Intensity, and in a direction of uniform curvature—a closed 
circular solenoid—with a mean radius r and a small cross- 
sectional area a. Suppose this to be constructed of wood, 
and wound with Ne current turns. Then by the results of 
Chapters IV and VI we may consider that we have every- 


where within the wood an intensity of 1 which we may 


call the prime intensity. Now suppose the wooden ring 
exchanged for one of iren having the same dimensions. 
We should find experimentally that the flux, and conse- 
quently the intensity, had everywhere increased in some 
ratio, u, whose magnitude would depend on the quality of 
the iron, the value of the prime intensity, and the manner 
in which that prime intensity had been brought to bear 
upon the iron. But leaving these influences for later con- 
sideration, we should find that the flux had increased from 
F tou F. There would be no other magnetic change. 
Physically, of course, the magnetic structure and molecular 
condition of the iron must be different from those in wood, 
but so far as the magnetic circuit and its various elements 
are concerned, precisely the same effects would be produced 
within the wood, if the excitation on it had been increased 
from Ne to u Ne current-turns. (10 Ve to 10 u Nc ampere- 
turns.) There are only two ways in which the flux in this 
circuit can have been augmented by the substitution of 
iron. Either by an increase in the permeance, the M. M. F. 
remaining constant, or by an increase in M. M. F. with. the 
prime permeance unchanged. 

Here as well as in the corresponding case for the galvanic 
circuit, purely numerical considerations afford no choice be- 
tween the two alternative hypotheses. The electrical 
resistance of a wire might just as well be considered as due 
to the effect of a counter k. M. F. produced in a definite 
relation to the current strength. All that we can observe 
is a fall of pressure along the wire, and this might be 
ascribed either to opposing E. M. F. e, or to its numerical 
equivalent cr. There are cases, such as that existing in the 
arc lamp, where the drop in pressure, largely due to 
counter E. M. F., was long ascribed entirely to resistance, and 
a distinction can only be effected in these instances by observ- 


1. Copyrighted 1892, by A. E. Kennelly. 
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ing that the drop in pressure is not uniform in distance, or 
that residual k. M. F. survives the working current. For 
conductors in general, however, the principle of resistance 
is much simpler than that of its numerically equivalent 
counter E. M. r., and its practical advantage is de- 
cisive. 

With the magnetic circuit of iron it is otherwise, for, 
assuming the change in flux to be due entirely to diminished 
reluctance, the reluctance of iron is not constant as is 
the resistance of metals in the galvanic circuit at uniform 
temperature, but varies with the conditions of the circuit ; 
while on the other hand, it is found that after the current 
has been interrupted in the solenoid, a residual flux existe 
in the iron. If we are to retain the definition that m. m. F. 
and flux stand in the relation of cause and effect, it follows 
that there is residual M. u. F. in the iron. It is therefore 
more probable that the increase in flux is due to M. M. F. in- 
duced in the iron and coinciding with the prime M. M. F. in 
direction. Since the maintenance of flux does not imply 
expenditure of power, this does not violate any law con- 
nected with the conservation of energy. 

According to these principles, the uniform prime inten- 


Fia. 16, 


sity of flux in the solenoid, excites in the iron, when intro- 
duced, a uniform M. M. F. which will exist in every centi- 
metre of iron under stress along the circuital path. Since 
the prime M. M. F. has incre j times, the induced M. M. 
F. in the iron must be y M—M = M ( 5 Similarly 
the difference of potential primarily existing between any 
two planes drawn across the ring will have increased yu 


2 Ne 
r 


2 Ne 
— (1). 


There are thus two complete and associated systems of 
P. D. flux, and intensity, in the iron ring. The first is the 
prime system that would exist if the ring were of non- 
magnetic material. The second is the induced system u—1 
times greater. On interrupting the current in the solenoid, 
and thus withdrawing the prime system, this induced u. m. 
F., flux and intensity remain. Strictly speaking the in- 
duced system does not remain complete, but suffers to a 
greater or less extent when the excitation is withdrawn, 
but under favorable conditions, as much as 95 per cent. may 
be conserved. 


times as though the original P. D. of 


per cm. had 


been increased by an induced P. D. of 


—=—_ 
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The numerical value of z, the factor of augmentation due 
to the presence of iron depends upon the chemical and 
physical structure of the latter. For a given prime inten- 
sity, it is greater as the iron is softerand more nearly pure, 
while it is materially reduced by small degrees of impurity, 
especially when these consist of carbon or manganese. A 
value as high as 4, 600 has been recorded for Norway iron 
in a particular case, and on the other hand a result as low 
as 1.85 has been reached under very exceptional conditions.* 
Fig. 15 gives some curves of values for u with several 
qualities of iron. The abscisss represent prime intensities, 
or the flux per square centimetre that would exist if the 
iron were removed and replaced by non-magnetic material. 
We know that this is the gradient of potential, and that in 
the circular solenoid it corresponds to the uniform fall 
of potential per centimetre of circuit. Prime intensity is 
commonly denoted by the symbol H. For example, in 
Norway iron, m is seen to be 1,000 for about 16 G. G. s. 
lines per sq. cm. (H = 16). If this particular intensity 
were produced in the interior of a closed circular solenoid, 
the complete introduction of Norway iron of this quality 
into the core would raise the intensity to 16,000 lines per 
sq. cm. and the P. D. per centimetre of circuit would be 
raised from 16 to 16,000 ergs per unit-pole. If the circum- 
ference of the ring were 200 cms., the exciting u. M. F. would 
have been 3, 200, and the total m. M. F. after introducing the 
iron 3,200,000. 


COMING DEVELOPMENT OF ELECTRIC RAIL- 
WAYS.—II. 


BY FRANK J. SPRAGUE. 


No one will question the capacity of a motor to do the necessary 
work required, or to make a ie superior to that of the steam 
locomotive provided sufficient energy be delivered to its terminale, 
but we must deal with existing or probable methods of supply. 
It is true that the speed at which a train is propelled by steam has 
only increased about 50 per cent. in 60 years, for in 1832 the 
Matthew Baldwin” often made a speed of a mile in a minute; 
but we must not confound speed with power, for while the maxi- 
mum speed has not been so materially increased, the endurance, 
the perfection of the mechanism, and the economy of performance 
have made great strides, and the increased speed, which is by no 
means the maximum possible of a locomotive per se, has been 
attained at much higher powers, and the schedule time has been 
shortened rinelpally by cutting down grades, straightening 
curves, filling up ravines, abolishing trestle works, replacing 
wooden bridges by permanent ones of iron or stone ; by the use of 
heavier and stiffer rails, better switches, improved methods of 
automatic signaling, the interlocking switch and signal system, 
and the abolition of grade crossings ; in short, hy improvements 
in details and management which permit of higher speeds on 
more extended sections of road because of greater safety, lower 
traction coefficients, and a greater degree of confidence 

by the locomotive engineer. 

All these things are necessary for 1 electric rail ways, 
and any general improvements that will be of benefit to the latter 
must necessarily be of service to the former. Any predictions 
which are made concerning the future of electric propulsion, 
either in ignorance or disregard of the possibilities of steam duty, 
and the limitations necessarily existing in all systems of trans- 

rtation, deserve, and will receive, little consideration. Hence, 
et us note a few recent locomotive performances. 

Almost every one is familiar with the remarkable run recently 
made by a Schenectady locomotive hauling a special train on 
the New York Central Railroad, when the distance of 4894¢ miles 
from New York to Buffalo was made at an average speed of 
nearly 60 miles per hour, and which was the precursor of the 
Empire State Express, which makes the regular run at an average 
speed of over 52 miles. More recently, we have accounts of an 
interesting record, made by a well-known writer, on two runs 
between New York and Albany, on which a large number of in- 
dicator cards were taken. The weight of train was about 270 
tons; the steam pressure varied from 160 to 170 pounds. From 
an inspection of about a dozen cards, the indicated horse power 
varied from 551 h. p. at 44 miles to 1,120 h. p. at 78.9 miles. At 
60 miles per hour the train resistance is stated to have been 15 
pounds per ton, and at 70 miles, 17.10 pounds per ton. About 
seven pounds of water were evaporated per pound of coal. A re- 
markable statement concerning this performance was made by 


1. Rowland. Phil., May, 1873. 7 
2. Ewing, ‘‘ Magnetism in Iron,“ p. 139. 


THE ELECTRIC 


~ 


`N 

ut N 
out b 
those who 
comparative d 
recent number ¢ 
whole trip shows ares 
expenditure of only 2 *** — er h. p. per 
hour. This is far better than many stationary engines. dn the 
New Jersey Central Road one schedule time is 86 miles in 89 
minutes, which is made where there are a number of necessary 
slackings. On the 18th of May the time was taken of the speed 
of a Baldwin compound locomotive for a considerable period of 
time on one of the regular runs. Ten continuous miles were 
made in 4521¢ seconds and five were made in 222 seconds. The 
fastest time taken was 44 seconds, and the slowest noted was 47. 

On the 26th of last February a similar compound passenger 
locomotive running on the same road broke all steam records by 
running a mile in 3044 seconds, or at the rate of nearly 92 miles 
per hour. At this speed the indicator cards showed 930 h. p., and 
the drivers, which are 78 inches in diameter, were making 395 
revolutions per minute. 

In the very near future, I expect to have the pleasure of 
riding on a locomotive when going at these high speeds, and I 
presume my respect for steam locomotion will not be diminished 
thereby, nor, on the other hand, will my confidence in the possi- 
bilities of electric propulsion, under the proper conditions. 

Experimental runs have been made with an electric locomotive 
at the rate of a mile in 80 seconds, that is, 120 miles an hour, and 
I confidently expect some day to go at that rate. But it will be 
under special conditions and not on the regular trunk lines of this 
country, and it is the height of folly to suggest that these steam 
trunk lines are to be abolished. | 

In making these very high-speed runs there is not much 
attempt at maximum economy of coal consumption, the necessity 
being to generate steam as fast as required by the cylinders; but 
on taking an average of five trips, I find that there was evaporated 
7.19 pounds of water per pound of coal used and 9.41 pounds of 
water evaporated per pound of coal consumed. The total weight 
of train varied from 218 to 241 tons. The personal equations of 
enginecr and fireman necessarily enter roy into steam opera- 
tions, and this, compounded of course with the peculiarities of 
each engine and the conditions of service, is shown in railroad 
reports. 

In this connection, I recently inspected a number of engine 
sheets. On one, which gave the duty of 25 engines, the average 
total cost per engine mile was 10.85 cents, of which 2.66 was for 
fuel. The total cost varied from 6.8 to 19.24 cents, and the fuel 
(wood) from 1.96 to 4.77 cents. On another sheet giving the per- 
formance of 22 engines, the total cost per engine mile was 14.70 
cents, of which the fuel cost 4.61. The total cost varied from 8,82 
to 27.98 cents, and the fuel cost from 2.04 to 7.48. 

In still another, that of the performance of 18 engines, the 
total cost per engine mile was 14.73 cents, of which the fuel (coal 
cost 6.62 cents. The total cost varied from 10.04 to 22.52 cents an 
the fuel cost from 8.82 to 18.84 cents. 

In discussing the electric system there is often a confusion of 
statements with reference to economy. Despite the undoubted 
fact that the electric motor can probably be run at variable high 
speeds with less variation of economy than can the steam loco- 
motive, we must not forget that in the latter we are considering 
the economy of the unit as a whole, not merely of the steam cyl- 
inders, but also of the boiler and the furnace. In electric propul- 
sion a similar comparison of economies must take into account the 
variable duty of the central station and the losses on the line as 
well as those in the motor, and where single units are used the 
variation in economy of the whole system would be much greater 
than in the steam locomotive. There will be only a reasonable 
fixed efficiency of the central station and the line when the num- 
ber of units is large enough to make the load on the central 
stations nearly constant. 

Let us now consider another class of duty. Some time ago I 
made a very careful analysis of the work done on the elevated 
roads in New York City with a view of determining the coal con- 
sumption and the duty performed by the locomotives. At the 
time this investigation was made, now nearly seven years ago, 
there were in use on the Third avenue division, 68 trains at one 
time, running at very close intervals. The weight of the trains 
was from 80 to 90 tons; the speed was often as high as 20 to 25 
miles an hour; stops were made every third of a mile; in short, 
the duty demanded of the engines was exceedingly severe. 

The maximum indicated horse power of the locomotives was 
found to average about 163 h. p., although on occasions these loco- 
motives have been worked up to 185 h. p. Work was divided 
approximately as follows: Acceleration in starting 59 per cent., 
lifting 24.8 per cent., and traction, 16.7 per cent. The average 
horse power exerted was 70.3 h. p., considerably less than one- 
half of the maximum. 

The work on the line was so distributed that there was an 
almost constant total duty of about 4,500 h. p. The locomotives 
were on duty 20 hours, but used steam only six hours, and, 
including all losses when standing still, together with the amount 
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- we energy of the 
train being re` ve coal expenditures 
between steam and e. ue about in a ratio of two to 
one, but if the energy of the train was returned to the line to the 
extent which I believe it is possible, then the relative expendi- 
tures of fuel would be in the proportion of seven to two. Since 
the coal charge on the four divisions was at that time about 
550,000, it can easily be seen, that independent of any question of 
saving in the care of the structure and any reduction or depreci- 
ation of the motor equipment, the fuel saving wonld be sufficient 
to pay a good interest on the cost of an electric equipment, and a 
large interest on the cost of electric equipment, minus the value 
of the present engines. I have no reason to doubt the soundness 
of the conclusions I then made. 

You will have here in Chicago, however, a somewhat more 
advanced condition of affairs. A compound type of locomotive 
has been adopted for the elevated r service, and I believe it 
will show an in economy over that of the operation of the 
New York roads. Consequently, in discussing the question of 
economy, it is necessary to get full information concerning the 
dug which will be done here. 

n discussing high speed possibilities and limitations, the testi- 
mony of Dr. Dudley as given in a discussion of a paper before this 
Institute on the 24th of February, 1891, is interesting. There are, 
generally speaking, three distinct elements constituting the resist- 
ance to train movement on a level, and they have a most import- 
ant bearing when we consider the operation of long or short 
trains and at high speeds. One of these elements is the friction of 
the train in its bearings; with good rolling stock this is about 
eight pounds per ton. For all reasonable speeds it is probably 
fairly constant, provided the lubrication is good. Another ele- 
ment is that of air resistance which varies with the shape of the 
forward end of the train, the condition of the air, the direction of 
the wind, and the velocity of movement. The third I may call 
the train lifting or rail bending effort, which depends upon the 
weight and stiffness of the rails and solidity of the road bed. 

Dr. Dudley stated that on the New York Central system he 
found that trains of about 250 tons when running at a speed of a 
mile a minute, have a resistance of from 10 to 12 lbs. per ton, but 
that on short trains of two or three cars the resistance sometimes 
ran as high as 85 or 40 lbs. per ton. This is probably due not to 
any change in the friction of the bearings, but to the fact that the 
air resistance enters as a much higher component of the total. 

It at once emphasizes the fact that the operation of short trains 
at high speeds must, no matter how the track or how favor- 
able all other circumstances, be with a train resistance higher 
than that required by long and well-vestibuled trains. Such a 
shape can be given to the front of an electric locomotive as will 
make the air resistance not over one-half that presented by a plain 
surface of equal cross-section and perpendicular to the line of 
motion, but even this fact does not alter the other, that the resist- 
ance per ton must be higher for small trains than for large ones. 

Mr. Dudley further stated, in speaking of the influence of stiff 
rails, that the difference in power required on the Chicago Limited 
when running on an 80 and a 65 pound rail was from 75 to 100 
h. p., that is, somewhere between 10 to 12 cent. of the 
power actually developed, and he estimates that with a 105 lb. 
rail which is nearly twice as stiff as the 80 lb. rail there would 
probably be saved another hundred horse wer, making 
a total saving of a quarter by less than doubling the weight of the 
rail. In his opinion it is perfectly safe to run a steam engine 120 
miles an hour on this heavy rail. 

Such rail improvements increase ibilities with present 
engines, but we have not reached the limit of steam duty. Almost 
all the locomotive work of the United States has been done up to 
the present with simple engines. Their weight and capacity have 
been increased, their steam pressure raised until the standard is 
now about 140 lbs. Within recent years, however, the compound 
locomotive has come into use, and there is a comparatively large 
number of them in daily service. The steam pressure has gone 
up to 180 lbs. as a standard, working sumetimes as high as 200 Ibs. ; 
but these are by no means the limits of steam pressure. On the 
Paris, Lyons and Mediterranean Railway, the standard for steam 
pressure for compound locomotives is 250 lbs. The compound loco- 
motive has still its battle to fight, but I think he wouid be a rash 
man who will say that the days of still higher steam pressure are 
not to come, and that the triple-expansion locomotive will never 
exist. 

Speed, capacity and coal economy are, however, not the only 
questions to be considered in railroad operation, and in discussing 
the general subject it will be found that the signaling and braking 
questions at high speeds are serious ones. Undoubtedly an elec- 
tric train with distributed motors, making the weight of the train 
available for traction, could, by using the motors as dyanmos, re- 
turn the energy of the train to the line from the highest to mean 
speeds and then on a local circuit be more quickly and effectually 
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slowed down and stopped than where shoe brakes are used, and 
both methods of course would be available. But if using a motor 
ahead of a train then there will be comparatively little difference 
in the stopping power. 

When riding at 60 or 70 miles an hour, it is a very quick stop 
to bring a train at rest in less than 2.000 feet, This is often as far 
as any signal can be made out, especially when the weather is at 
all thick. Hence we may expect to find on electric railroads, if 
high speeds are to be attained, and quite possibly also on steam 
railroads, an extension of automatic signaling so that trains in- 
dicate on more than two sets of signals. At present the practice is 
to divide the line into sections, and when a train a certain 
point it sets a danger and a cautionary signal, dropping the danger 
signal on the section just preceding, and the cautionary signal on 
the one beyond. 

Turning now to the greater powers, we must not confuse the 
terms large powered and trunk line” work. There are two 
statements which I think will need no corroboration. If we hada 
continuous train movement completely occupying a track system, 
there can be no question but that its operation from a central 
source by electricity would be more economical than if o 
by steam locomotives. So too, if a large number of units in 
reasonable | retarted are moved, and the stopping and starting 
so regulated that the total demand upon the central stations is 
fairly continuous and equal, then there is no question as to the 
economy of electric propulsion as compared with steam. 

On the other hand, the operation of a single or very few units 
over a long distance would be so uneconomical and afford sọ small 
a return on the invesment required as to make it prohibitory. Be- 
tween these two lies the condition of operation where steam and 
electricity meet on planes of equality; as the number of trains 
decreases, steam operation is the more economical ; as the number 
increases electricity must be preferred. 

In discussing the use of electricity instead of steam, a well- 
known steam engineer recently stated that in his judgment it must 
be conceded that electromotive force for the propulsion of cars 
will not be economical except for suburban traffic and upon cer- 
tain sections of important trunk lines like the New York Central 
between New York and Albany, the Pennsylanis system between 
New York and Philadelphia, the other lines of like character where 
it is necessary to dispatch a large number of comparatively light 
trains every day, and at short intervals. The printipal field for a 
power of this kind would be in suburban service long enough to 
make the ordinary street electric cars unpopular because of the 
time required, and in such cases as those mentioned above; also 
for moving freight trains in cities, that is, for the performance of 
transfer service. This is precisely in line with the arguments 
I have advanced from time to time, and which I illustrated in a 
peper before the National Electric Light Association at its Con- 
vention in Kansas City, where I outlined the poasible service be- 
tween New York and Philadelphia, which I believed to be practi- 
cable, and to which I will again refer. 

I must repeat that it narrows itself down to the one question as 
to the number of trains operated between two terminal points. 
Make that number of trains sufficiently large, and the electric 
motor is the best means of propulsion, whether for high or low 
speed, whether for large or for small cars. Decrease this number 
and we must rely on steam propi Son; or to put it in another 
way, the answer to the query, Will electricity take the place of 
steam for railroad purpose? is: Only iu part, and then only when 
the number of units operated between the terminal points is so 
large that the fuel economy would pay a reasonable interest and 
depreciation of the necessary cost of the central station and the 
system of conductors, 

Of course I do not in this general reply consider those special 
cases where advantages are to be gained for which there is a return 
for capital in another direction. Such a case is that of the Balti- 
more Tunnel, where the investment and cost of operation will be 
greater than that for steam propulsion ; in fact, there will practic- 
ally be no economy in power because the steam locomotives are 
not done away with but simply unused for a period of a little over 
a mile. There is in this specific case, however, the incidental 
advantage of doing away with the necessity of a ventilating plant 
and yet getting rid of the annoyances incidental to tunnel service. 
Trunk line transportation being a great problem, we should not 
attempt the simultaneous solutions of all the questions involved, 
but instead, determine what those questions are, consider their 
sequence, and the probability of success and solve them in their 
order. 


A CORRECTION. 


IN the article entitled ‘‘ The Economy of Condensing Engines 
Overrated,” by Mr. J. H. Babcock in our issue of June 1, a mis- 
pe made the last paragraph but one readincorrectly. It should 

ave read as follows: 

“ The case is simply this: Given a certain amount of fuel to be 
burned under a battery of boilers which produces in steam a cer- 
tain number of heat units. The best we can do in engine work 
leaves more than 80 per cent. of these units still in the steam after 
it has passed the engines, and which escapes in the water from the 
condenser if one be in use.”’ 


June 22, 1892. ] 
Legal Notes. 


THE EDISON INCANDESCENT LAMP PATENT—FINAL HEARING 
BEFORE THE U.S. CIRCUIT COURT OF APPEALS —III. 


REFERRING next to an affidavit made by Mr. Edison in a 
certain proceeding in Canada in reference to this invention, 
General Duncan contended that Mr. Edison had regarded ‘‘ purely 
structural carbon” as the only kind available for his use. This 
was the high resistance carbon of the patent; it was one of the 
things he had had in mind when he used that undefined term 
“filament”; it was the thing which he had said in his affidavit 
was the chief element of his success. But the defendant’s lamps 
had been made by a process of hydrocarbon treatment ; they had 
been shaped either from paper or from tamidine and then carbon- 
ized, and afterwards subjected to a hydrocarbon treatment by 
which mineral carbon had been deposited in their pores and their 
resistance reduced from 50 to 90 per cent. Was that the kind of 
carbon which Mr. Edison had said was absolutely essential to the 
making of an incandescent lamp? He had discovered, as he says, 
that only a purely structural carbon could be used, unmodified 
by any treatment tending to fill its pores with unstructural 
carbon to increase its density or to alter its resistance. Was there 
any special reason in the prior art for Mr. Edison to impose such 
a limitation upon this new thing? In 1887 Fontaine had tried 
certain experiments with the Konn lamps, but he found the car- 
bons went to pieces, and he had about reached the conclusion that 
carbon was an unserviceable material for incandescent lamps. 
The following year Sawyer and Man invented that beautiful 
process of theirs, the hydrocarbon treatment, whereby imperfect 
carbons could be made of uniform structure throughout, as well 
as another extremely valuable invention in the manufacture of 
carbons; a method of more effectually disassociating the carbon 
from oxygen. They had made a large number of lamps in 
1878, embodying those two inventions, which became the subject 
of patents in 1878 and 1879, and being thus patented, they were 
not open to Mr. Edison, but he had, nevertheless, devised his own 
method of working; a method of carbonizing ; a secret one as 
appeared from the testimony, not revealed at the time and not 
revealed even at the present time. His new method of carbon- 
ization, according to his general account of it, left the carbon in 
that condition of porosity in which it came out of the muffle. He 
especially disavows any suggestion of a process which would de- 

it unstructural carbon in the pores. Defendants therefore 
thought they had a right to insist that the term ‘‘ filament” im- 
ported this condition, and that it was by reason of the high 
specific resistance of the burner, due to that kind of carbon that 
Mr. Edison was able to secure the high total resistance which he 
says is essential to the use of a large number of Jamps in multiple 
arc. 
In dealing with the question of coiling the burner, Gen. Duncan 
said that he had omitted to consider one passage in the specification, 
which had been much relied on by the plaintiff in support of the 

roposition that it was not necessary to coil the burner. Mr. 
Edison had said, ‘‘ I have carbonized and used cotton and linen 
thread, wood-splints, paper coiled in various ways; also lamp- 
black, plumbago and carbon in various forms mixed with tar and 
kneaded so that the same may be rolled out into wire of various 
length and diameter.” But he (Gen. Duncan) thought that the 
subsequent paragraph, dealing with the question of the distortion 
of the filament while being carbonized, showed conclusively that 
Mr. Edison did intend, under all circumstances, to coil the carbon. 
It went without saying that these limitations sought by defendant to 
be imposed upon the second claim were not accepted by the plain- 
tiff. It was absolutely essential to the success of their contention 
that those limitations should be removed from the patent. The 
defendant did not coil its burners, two of its carbons were below 
100 ohms resistance, and it made use, moreover, of a carbon treated 
by hydrocarbon process and having its resistance greatly reduced 
thereby. He thought that contention was out of all harmony 
with the views expressed by Mr. Edison, by the plaintiff, the 
Edison Company, and by their respective counsel, when they 
were urging before the Patent Office, from December, 1880, down 
to 1887, the divisional application for a patent applied for in 
December, 1880. The only difference between one of the claims of 
this divisonal application and the second claim of the patent in 
suit, as interpreted by the plaintiff, was thatthe word flexible“ 
had been introduced into the claim of the application ; but this 
was mere surplusage, for it was in evidence and had been insisted 
upon by all plaintiff's experts, that flexibility was an inherent 
condition of a carbon filament. They had been informed in the 
court below by counsel that this divisional application had been 
permitted to lapse. Fora long time they had been trying to ride 
two horses, but the courses of the two animals had become so 
widely divergent, that they had been compelled to leave one and 
rest their case on the other. They had chosen now to come into 
court and say that the patent in suit was for putting an incan- 
desing carbon filament into an all-glass globe from which the air 
had been exhausted, but for years they had insisted in the Patent 
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Office that no such construction was possible for the patent in 
suit. Which was the better judgment of those gentlemen? That 
first expressed, when they thought they could secure a patent 
that in terms would cover the very ground they desired to cover, 
or the interpretation which had been picked up as a forlorn hope, 
and on the possible chance of success presented to this court ? 

There was another aspect of that divisional application which 
defendants desired to urge upon the attention of the court. 

It afforded an adequate explanation of the long delay of the 

laintiff to bring suit against the United States Electric Lighting 
mpany. They had no faith that the patent in suit could be 
interpreted to hold the defendant’s lamps, but they had hoped that 
they might, on the pending application, secure a patent which 
would hold defendant's lamps to be an infringement, and failing 
in this they had said: ‘‘ Now the only chance we have isto go to the 
court and seek to put upon patent No. 223,898 an interpretation 
which we hare disavowed over and over again before the Com- 
missioner of Patents.” In the Circuit Court the reference to this 
divisional application had been brief. The court had said: It is 
of but little import what Mr. Edison or his solicitor may have 
thought about the meaning of the claims during the pendency of 
the application for a subsequent patent. There are many adjudica- 
ted cases where the inventor builded better than he knew; where 
a patent has been sustained for an invention, the full signifi- 
cance of which was not appreciated by the inventor when he made 
it.” It did not seem to him that that quite met the case. The ques- 
tion was not whether Mr. Edison had foreseen all the uses of his in- 
candescent lamp, but what had he understood his invention to 
he? To answer this, resort must necessarily be had to the 
utterances of the inventor; primarily they were, of course, to go 
to the patent. If the inventor had failed to make a complete dis- 
closure of his invention, then they had a right to take his other 
contemporaneous utterances, and when they had gone to this di- 
visional application of Mr. Edison, they found, that year after 
year language had been used that was wholly at variance with 
the construction now insisted upon by the plaintiff. 

General Duncan said he would next turn to the consideration of 
the prior state of the art. It was logical to determine so far as 
practicable the exact date of the invention of the patent in suit. 
He contended that this date could not be earlier than October 21st, 
1879. The patent seemed to claim that Mr. Edison’s invention con- 
sisted largely in the use of a peculiar form of carbon to which he 
had given the curious n me of ‘‘ filament.” Long before that 
date nany things had been done in the art of electric lighting 
and in the kindred arts, to which it seemed profitable to 
call the attention of the court. One of these notable 
things was the Geissler tube. It showed the use of a globe 
made entirely of glass and highly exhausted, and also 
means for conveying an electric current into the vacuum, 
consisting in the use of fine platinum wires sealed by fusion. 


It also showed that where an increase of resistance was desired 


for securing a larger amount of light, it could be done by dimin- 
ishing the cross-section and increasing the length, and by coiling 
the increased length in a spiral. Another important contribution 
was the radiometer of Professor Crookes, consisting of a glass 
globe hermetically sealed at all points, into which had been intro- 
duced a spiral of fine platinum supplied with an electric current 
by means of platinum wires sealed into the glass by fusion. It 
was in every sense of the word an electric lamp, although it had 
not been omp oyec for the general purpose of illumination ; that 
was not the problem Crookes had been aiming to solve. They had 
repeatedly been told by gentlemen on the other side. that the very 
essence of a filament was a high ratio between resistance and 
radiating surface. If that be so, then the British patent of King 
of 1845, which had instructed a person to take a very small pencil 
of carbon rather than a large one, had given instruction to select 
the form of carbon that would give a relatively high relation of 
resistance to radiating surface. He did not think bis friends on 
the other side had the right definition of a filament, but if they 
were right, then the whole philosophy of the filament had been 
revealed in the King lamp. He would next consider for a moment 
certain patents granted to Mr. Edison in France in 1879 and in 
this country in May, 1880, upon an application filed in April, 1879. 
They were upon Mr. Edison's platinum lamp. As this invention 
had played a very important part in the general discussion, he 
trusted that it would receive full consideration from the court at 
the final discussion. In those patents he had said that in order to 
use a large number of lamps in multiple arc, the resistance must 
be very high, and that this could be secured by a small cross- 
section of wire of great length, and in order to use this great 
length he had coiled it up on a bobbin. The lamp was essentially 
like the lamp of the patent, except that in one case platinum is 
used for the burner and in the other case carbon. In both cases 
they had the all-glass globe, the high exhaustion and the fine 
platinum wires for carrying the currents into the interior of the 
globe through the walls. In April, 1879, Edison had applied to 
the Patent Office for a patent upon hisplatinum lamp. Hedid not 
obtain it until May, 1880, and then with a very broad claim, mure 
comprehensive than any claim in the patent in suit, even under 
the interpretation insisted npon by the plaintiff. If Mr. Edison 
had created a revolution in the art, or a new art, which of these 
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patents had accomplished that result? Was it this patent of 
manifestly narrow limitation, in which coiling was embodied as a 
neceesary element, or was it this broader patent on the platinum 
lamp, wherein he had described, with greater fullness than in 
the patent in suit, the advantages of high resistance and small 
radiating surface ; of a globe all glass and highly exhausted, and 
had then taken a claim acknowledged by their adversaries to be 
more comprehensive than any claim of the patent in suit? 

In a caveat which Mr. Edison had filed in the Patent Office in 
1879, during the pendency of the application for the patent in suit, 
he had said: “The object of this invention is to produce carbon 
conductors of high resistance to produce the electric light by in- 
candescence.” e then tells us that if he takes retort carbon, 
and pulverizes it, and mixes it with non-conducting substances, 
and molds it into the form of a burner, that burner will be a 
carbon conductor.” Now that was precisely what Lane- Fox had 
described in his British patent, published before the date of Mr. 
Edison’s invention of the thing covered by the patent in suit. 
Lane-Fox had made a burner of that description, of small croes- 
section. 5 a high resistance, and enclosed in an all-glass globe 
from which all gases capable of attacking the carbon had been 
excluded. 5 

After referring at considerable length to the work done by 
Sawyer and Man and the experiments of Dr. Adams, of Boston, 
General Duncan said that defendants felt justified in contending 
that at the date when Mr. Edison profe to have made the in- 
vention of the patent in suit, October 21, 1879, it could not have 
been patentable to anybody to employ carbon for making an in- 
candescent lamp; to use a high vacuum to protect the carbon from 
destruction; to use a globe entirely of glass for preserving a high 
vacuum, nor to make use of leading-in wires of platinum sealed 
into the glass. It was perfectly well known, moreover, that lam 
must be arranged in multiple arc in order to secure a wide distri 
ution, and that to secure that result the burners must be of high 
resistance and small crose-section. It was perfectly well known 
too that when two pieces of glass were sealed together with 
cement and the vacuum deteriorated, the remedy was to fuse the 
glass together. It was not competent at that time for Mr. Edison 
to claim an electric lamp having as a burner a continuous con- 
ductor in an exhausted glass enclosing globe. He also contended 
that it was not open to Mr. Edison on October 21, 1879, to claim 
an electric Jamp having a continuous carbon conductor reduced to 
filamentary size, and introduced into an all-glass and exhausted 
globe. That was simply the question of putting one piece of carbon 
in place of another piece of carbon, or of putting a piece of 
carbon in place of platinum. The beet testimony which supported 
that proposition had been Mr. Edison's own statement, which was 
in evidence. It wassimply a question of the substitution of material. 
Mr. Edison’s doubt was not whether carbon substituted for 
platinum would remain sufficiently stable for commercial pur- 
poses. It was whether he could make a filament of carbon suf- 
ficiently homogeneous. There lay the difficulty ; there was the 
field for invention. He had solved that problem, ially by a 
compromise. He could not get down to a sufficiently small cross- 
section, and therefore had been obliged to content himself with a 
larger cross-section, and then to get the requisite resistance he 
had taken a longer length of the larger size and had disposed of 
the surplus radiating surface by coiling up the extra length. 

It would be interesting if time permitted, to examine the testi- 
mony of Mr. Edison and his coadjutors as to the utility of the 
s-veral materials named in the patent from which to construct a 
burner. Their testimony had completely refuted the proposition 
that any invention disclosed in the patent could have had any 
favorable effect upon the art. He thought Judge Wallace had 
been in error in holding, as he had done in his opinion, that lamps 
would and did succeed which were made solely under the patent 
in suit. 

There were grave criticisms which might be passed on the 
patent in suit on the score of its ambiguity. It went without 
saying, upon a simple inspection of the patent, that the emphasis 
of the second claim Jay in the presence of the term “filament”; 
a term which ought to have n defined, but which had been 
left in such a condition that it was impoesible to know what was 
meant. General Duncan then quoted at length from the decisions 
of Judge Wallace, of Lord Frye of the English Court, and of the 
German Court of ra ag severely criticising the ambiguity and 
the uncertainty of the language of the patent. He contended 
further that the description was not so complete, clear and exact 
as to enable any one to make a practical lamp. Prof. Thomson, 
who has had large experience, had said that one could not, by 
following the deecription of the patent, and without resort to 
other processes and inventions not known tothe art at the date 
of the patent, make a practical lamp, and had given his reasons 
in full. Then Mr. Howell had been called by the plaintiff, and 
had said that he had made lamps without any difficulty, and had 
told how he did it, and it had proved that Mr. Howell had re- 
sorted to a method of carbonization not known to the art at the 
date of the patent. He had found it necessary indeed, to use the 
very method of carbonization which Mr. Edison in January, 1880, 
had been working in secret, and had not revealed in the specifi- 
cation now before the court. In other words, the Edison Com- 
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pany when they had been put to the crucial test as to whether or 
not the description in this nt was sufficient, had come into 
court and had confessed that they could make good lamps under 
this patent, if permitted to sapor methods of carbonization not 
known to the art at the date when the patent issued. 


“PARENT” COMPANIES AND LIGHTING COMPANIES—KANSAS 
CITY ELECTRIC LIGHT CO. vs. THOMSON-HOUSTON ELEC- 
TRIC CO. ET AL. 


THE petition of plaintiff, filed in the Circuit Court of Juckson 
county, Missouri; June 7, 1892, seta forth. that under and by 
virtue of a certain contract entered into on the 14th day of Nov., 
1881, by and between the American Electric Company, prede- 
cessor of the Thomson-Houston Electric Co., party of the first 
part, and J. S. Chick, trustee for J. W. L. Slavens, et al., prede- 
cessors of the Kansas City Electric Light Co., party of the second 
part, said first party licensed said second party for the sole and 
exclusive use in the counties of Jackson, Missouri, and Wyandot, 
Kansus, of all apparatus manufactured or controlled by virtue of 
the patents then owned or controlled, or to be acquired, owned 
or controlled by the party of the first part. The petition recites 
that one of the most valuable patents thereby conveyed was that 
covering the device known as the Thomson Automatic Regu- 
lator,” and that notwithstanding its obligations under said con- 
tract to sell said device as well as all other apparatus in said 
counties only to or through the party of the second part, the 
Thomson-Houston Electric Company did license the Fort Wayne 
Electric Company to manufacture under said regulator patent, 
and that the Fort Wayne Electric Company, upon the authority 
so given, sold to the American Electric Light Company, of Kansas 
City, a plant of six hundred arc lamps equipped with said regu- 
lator. On account of this breach of contract, the plaintiff asks 
the court to enter judgment in its behalf against the defendants 
for damages aggregating $210,000, to decree that an account be 
taken of losses and damages sustained by plaintiff by reason of 
the premises; thatsaid American Electric Light Company of 
Kansas City, be restrained from using said regulator in said 
counties; that the defendants, the Thomson-Houston Electric 
Company etal., be forever restrained and enjoined from selling any 
of their machines with said regulator attached in said counties 
to any person or corporation excepting plaintiff; that said 
American Electric Light Company, of Kansas City, be enjoined 
from purchasing said regulators, and that the poe have any 
other and further relief to which in equity and good conscience it 
may be entitled. 

he progress and result of this suit will be noticed with groat 
interest by many lighting companies who will be glad to learn 
what degree of protection they possess in the use of patented de- 
vices purchased under contracts similar to that sued upon by the 
Kansas City Electric Light Company. 


GILLETT vs. WESTERN UNION TELEGRAPH CO.—CONTROL OF 
TELEPHONE PATENTS. 


THE suit of Gillett et al. va. the American Union Telegraph 
Company, came up for trial on Thursday last before J udge Wal- 
lace and a jury in the United States Court in this city. 1880, 
Webster Gillett, one of the plaintiffs, sold a controlling interest in 
a patent for a long-distance telephone transmitter to the de- 
fendant company, under a contract stipulating that neither ty 
should sell its interest without the consent of the other, and that 
the defendant company should use its best endeavors to establish a 
profitable business in making and selling the patented telephones, 
paying to the oomp ere a stipulated royalty on each instru- 
ment. The defendant onpa afterwards transferred all its 
property and franchises to the Western Union Company and as 
plaintiff alleged, thereby placed itself in‘a position whereby, by 
reason of the existing contracts between the Western Union and 
American Bell Companies, it became totally incapacitated from 
carrying out ite contract with the plaintiffs. Da of $100,000 
were alleged to have been sustained by reason of this alleged 
breach of contract. After bearing plaintiff's evidence, Judge 
Wallace decided that no title in the patent had passed to the 
Western Union Company, by virtue of the consolidation proceed- 
ings, and that plaintiffs failed to make sufficient affirmative 
proof that any actual damages had been sustained, and he directed 
the jury to bring in a verdict for plaintiff of six cents damages. 


THE OLD WESTERN UNION—AMERICAN BELL SUIT. 


A SPECIAL dispatch of June 2, from Boston says: A $12,000,- 
000 suit was dropped from the United States Circuit Court to- 
day, but it was done in such a manner that it can be renewed at 
any time. It was the suit of the Western Union Telegraph Com- 
any against the American Bell Telephone Company for alleged 
reach of contract. The suit was brought to compel the de- 
fendant to transfer to the plaintiff one-fifth of the shares of the 
capital stock of numerous corporations operating telephones and 
exchanges throughout the United States, and also one-fifth of the 
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dividends of the companies and one-fifth of the sums paid the de- 
fendants for license to connect telephone exchanges, and one-fifth 
of the bonds and securities received for the licenses for telephones. 
The gross amount claimed by the telegraph company is about 
$12,000,000. The contract which forms the basis of the suit was 
made Nov. 10, 1879, between the American Speaking Telephone 
Company, the Gold and Stock Teleca ph Company, the Harmonic 
Telegraph Company, the Western Union Telegraph Company 
who are the present plaintiffs, and the National Bell Telephone 
Company, which was the predecessor of the present defendant. 
'The Western Union Company controls the stock of the companies 
named as plaintiffs, except the Harmonic, and the contrast was 
an ent which was intended to settle a war between the 
telephone companies, and also settle the titles of the parties. 
. e contract gave the defendant the right to conduct the gen- 
eral business of the telephone companies, and a right to use the 
Gray and Edison patents, which were owned by the plaintiffs. 
By the contract the defendant was to pay the plaintiffs 20 per 
cent. of all sums received for rentals and royalties. The question 
raised in the case was whether the 20 per cent. was to be returned 
upon all sums received or only on profits made.” 


Letters to the Editor. 


STORAGE BATTERIES IN PARIS CENTRAL STATIONS. 


In the May 18 number of your estimable journal we read under 
the caption ‘‘ Storage Batteries in Central Stations in Paris,” a 
long dissertation in favor of the accumulators made by the 
Société e le Travail Electrique des Metaux. According to this 
article they are the only ones used both in central stations and in 
various private installations near Paris. The self-confidence of 
the author of this article is surprising. Permit me to give the 
facts in the case. 

We will not dwell on details owing to the fact that the suits 
which we have brought against all the infringers of the patents 
of Faure-Sellon-Volckmar are now on trial before the Cor- 
rectional Court of the Seine, and we consider the Société pour 
le Travail Electrique des Metaux one of our worst infringers. 

Competing with the accumulators of this last-named Société, 
we have our makes installed in the stations of the Société Popp. 
Moreover, we inform you—and this has much vagit in judging 
the satisfaction which our products give—that M. Popp has just 
agked us for and obtained a license to make them. 

Besides, several very important companies and firms of Paris 
and France have also negotiated for licenses from our company, 
notably ‘‘La Société Electrique à Bruxelles” (Julien), La So- 
ciété Betts & Cie, of Carcassone, la Société des Accumulateurs 
Tommasi, de l' Atlas, Tudor, the firm of Jarriant, in a word, all 
the houses which do a good commercial business. These attesta- 
tions place strong doubts upon the truth of the information fur- 
nished your esteemed contributor during his stay in Paris. 

As to the assertion that the accumulators of the Société pour le 
Travail Electrique des Metaux, having shown an efficiency of 90 
per cent. in the tests made 85 the French Government, it 
comes from interested parties. Nothing has been published offi- 
cially in regard to this matter, but we can tell you that it comes 
to us from an official and absolutely disinterested source that they 
do not bear any comparison with the Faure. Julien type of accu- 

ulators. 

The electric traction which has been accomplished by us with 
success upon many of the street car lines of Paris, still awaits its 

ractical realization by the Société du Travail Electrique des 

etaux, who are still ut it in Paris, after an attempt of three 
months without turning out a single vehicle to the public. We 
consider, sir, that you will be too anxious for the truth not to 
grant us space to rectify what we should have liked to explain at 
length. THE AUTHORIZED MANAGER, 

Société Francaise d’Accumulateurs Electriques 
‘ Faure-Sellon-Volckmar.” 
Panis, June 2, 1892. 


STORAGE BATTERIES IN PARIS CENTRAL STATIONS. 


WITH regard to the letter from the Société Francaise d’Accu- 
mulateurs Electriques ‘* Faure-Sellon-Volckmar ” of Paris, I would 
state that it was not my intention to imply in my contribution to 
your journal of a! 18th, on the subject of ‘‘ Storage Batteries in 
Central Station Work,” that the accumulators of the Société 
Anonyme pour le Travail Electrique des Metaux as described by 
me were the only accumulators in use in Paris. My object was to 
state as briefly as possible a few interesting facts regarding a sys- 
tem which is being worked successfully on a very extensive scale 
and, as far as I could learn, more extensively than any other system 
in Paris. At all the stations of the Société Popp, I saw only cells 
of the large type as described. I was informed that they had a 
few of another type which, however, were being rapidly replaced 
by those of the Société Anonyme. It would have been very 
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interesting to know how many and what sized cells of the Faure- 
Sellon-Volckmar pattern are now being used by the Société Popp 
and also in other parts of Paris. The fact that certain companies 
have asked for manufacturing licenses does not appear to me to 
effect the main object, namely, that of actual successful resulta 
obtained from the practical working of large cells on a large scale, 
such as is demonstrated by those of the Société Anonyme le 
Travail Electrique des Metaux. If the Société Francaise d’Accu- 
mulateurs Electriques Faure-Sellon-Volckmar have at the pres- 
ent time installations on an equally extensive scale and working 
with equally or more successful results, I can only state that an 
particulars as regards these practical results would be read wit 
the greatest interest by readers of your journal, myself included. 

As regards the nine. per cent. efficiency obtained by Govern- 
ment tests at Toulon, I have this statement over the signature of 
a responsible authority. Over the same signature I have the 
statement that the cells of the Société Anonyme, etc., have lately 
been selected after repeated trials in preference to all other types 
on a tram car line in Paris. I have every reason to believe the 
type of cell as manufactured by the Société Anonyme, etc., in 
Paris, has not fallen out of favor since my visit, from a letter, 
lately received in answer to some inquiries, wherein it is stated 
885 output at the works at St. Ouen has considerably increased of 

te. ° 
Now, as regards the questions of patent litigations, this is the 
chronic disease of every accumulator company which has ever 
done any business and is also outside the present question, 
namely, actual working resultson a large practical scale. Apart 
from the patent-right question (which let us all sincerely ho 
will be decided before the main ‘‘bones of contention” become pu 
lic property), I can only say that if my humble statements can be 
the means of eliciting from other companies facts proving the 
existence of larger and superior systems showing equally or 
better results than those of the Société Anonyme, etc., of Paris, I 
shall nave at least afforded some assistance in obtaining some im- 
portant electrical facts of the utmost interest and value. 
S. C. C. CURRIE. 


New Yor«x CITY. 


LEONARD'S NEW THREE-WIRE SYSTEM. 


In your issue of June 15, there appeared a letter from Prof. 
Elihu Thomson, stating thet there was nothing new in the three- 
wire system described by me in your issue of June 8, and claim- 
ing that all the results obtained by my system had beenspreviousl 
obtained by himself and Mr. E. W. Rice, Jr. In support of his 
statement, Prof. Thomson refers to his patent No. 360,135, of 
March, 1887; Mr. Rice’s patent No. 460,864, of September, 1891; 
patent to Thomson and Rice No. 468, 123, of February, 1892; and 
patent to Thomson No. 468,122, of February, 1892. 

Prof. Thomson states that I did not distinctly claim the new 
three-wire system as my invention, but left the reader to infer 
this. I certainly intended to claim it, and my patent No. 476,544, 
of June, 1892, which covers the invention, leaves no room for 
doubt on this score. 

Regarding the patents Prof. Thomson names, careful examina- 
tion will show that there is no anticipation whatever. Prof. 
Thomson’s patent No. 360,125 contemplates the use of a motor- 
generator which takes the surplus energy from one side of a 
three-wire system and transfers it to the other. If this motor- 
generator could be operated absolutely without loss the method 
would be of value, but any loss due to field excitation, friction, 
heating of armature, etc., is fatal, which Prof. Thomson clearly 
recognizes in his patent, when he says: 

It is essential that the resistances of the windings 4 be so low as to be neg- 
ligible and that their opposition to of current, under normal conditions, 
be due to counter-electromotive force solely.” 

Fig. 6 of the patent to which Prof. Thomson refers, shows a 
storage battery, which is connected rapidly, first to one side and 
then to the other side of the system, so as to receive a charge from 
the side of high E. M. F. and deliver it instantly to the low side, 
the object and result of which is entirely different from my use 
of the battery. aa 

Mr. Rice’s patent No. 460,864—the first claim of which is quite 
broad—has the fatal weakness of being inoperative. Through a 
curious error, it is assumed in the specification that to convert the 
compensating dynamo from a generator to a motor, its field must 
be reversed, and for this purpose ite principal winding is a series 
winding so that, when the current in the neutral wire changes in 
direction the field of the compensating machine reverses. Follow- 
ing is a quotation from the specification; 

“If L be the lightly loaded side, the current fowing in p’ (the series wind- 
ing) will be in the same direction ass’ (the shunt winding) and increase the 
initial excitation of the field, so that a reversal of tke field will occur and the 
equalizing machine, becoming a generator, will deliver current to the heavily 
loaded side, drawing the necessary power from the main driving shaft.” 

The specification is very hazy in and seems to give indi- 
cation of serious doubt in the mind of the inventor of just what 
will occur in the neutral wire under changes of load; but the 
reversal of the field is. emphasized several times as an essential 
8 and is claimed distinctly in claim No. 8, which reads, as 

ollows: 
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“ The combination of a multiple series distribution system with an egna Lir 
machine, connected in shaunt around one of the multiple arc groups coup! 
mechanically with the main generator, said machine being so wound that ite 
Leid is reversed according as the shunted side has the lighter or heavier load, 
thereby causing it to act both as a motor and generator, as set forth.“ 

Jt seems impossible that any one familiar with dynamos and 
the three-wire system should seriously propose this method of 
operation, for evidently if we reverse the field there will be a time 
when the field will be reduced to zero and the dynamo will produce 
no E. M.F. The neutral wire will then be connected to the outside 
wire by the short circuit of merely the armature resistance and 
all the lamps on that side of the system will be short-circuited and 
the lamps on the other side will be exposed to the full pressure of 
the larger generator, which, being double the E. M. F. of the lamps, 
will burn them all out instantly. 

As regards the other two patents, which were issued last 
February, they are very narrow in their scope and cover methods 
of shifting a dynamo acting as a motor only, from one side to the 
other of the system. A change in the potential of the neutral is 
caused to actuate an automatic switch, which transfers the motur 
from one side to the other. The best relays for such a purpose 
require 3 volts change in pressure to actuate them. A change of 
2 volts in the potential of the neutral occasions a change in the 
E. M. F. on the lamps of 4 volts, as it is added to one side and sub- 
stracted from the other Hence, the operation of a switch, such 
as this, would cause frequent change of 4 volts—or about 4 
candles—upon the different lamps in any customer's place, which 
would not likely be considered as an ‘‘improvement” on the 
l I employ, which necessitates a constant potential on the 
neutr 

Those practically familiar with the three-wire system will 
appreciate that a constant potential on the neutral, throughout 

e entire system, is essential for successful operation and any 
deliberate change in the potential of the neutral, such as these 
four patents contempt: seems to a one back to ‘88, when 
the last of such methods was abandoned, in the shape of the old 
house changing switch. 

% The proof of the pudding is in the eating.” A central station 

lant has been operating under my system for over six months, at 
Phatlestown. W. Va., under peculiarly difficult conditions, as to 
distribution, and has had no expert attention from the day it 
started, and has operated perfectly in every way. If the same is 
true of the methods patented in the patents which Prof. Thomson 
refers to, no information has reached the public to that effect, 
although I am aware that various experiments in this line have 
been tried at panes gal Conn., with a view to avoiding the 
necessity of using the n patent, which the Bridgeport Com- 
pany is infringing by the use of an Edison three-wire system, in- 
stalled by the Thomson-Houston Company. 

H. WARD LEONARD. 
New York, June 17, 1692. 


BRAKING CARS ELECTRICALLY. 


I NOTICE in your issue of May 11, a description of a method of 
stopping electric cars, devised by Mr. Sidney H. Short. I beg to 
call your attention to the fact that this method is by no means 
new, but dates back as far as 1888, where it was employed in the 
cars of the Observatory Hill Passenger Railway in Allegheny, 
Pa. Here no special device was employed, the ordinary connec- 
tion of the motors being such, that by Simp eh he the revers- 
ing switch, the car would act as you describe. The discovery of 
this action was a chance one, it being first noticed wherea car 
refused to run down a steep grade with the brakes off. After 
searching in vain for the cause, it was found that the reversing 
switch was set wrong, and upon changing it, the car immediately 
started off at a good speed he reason for this action was soon 
worked out and, from that time on, it was frequently used in 
emergencies and in wet weather, in descending the steep grades 
with which this road abounds. I have thought the above might 
prove of interest to your readers. 

JOHN S. CONWER. 

Bagmen, Guamany, May 21, 1892. 


STRENGTH OF THE MCcINTIRE JOINT. 


REFERRING to Mr. F. W. Jones's very valuable article on 
„Breaking Strains of Various Joints in Hard Drawn Copper Tele- 
graph Wire,” in your issue of June 1, I note that mention is made 
therein of the McIntire sleeve, 41¢ inches long, not soldered, three 
full twists given in making the joint. Mr. M. M. Davis, the 
gentleman making the various tests of joints, gave the McIntire 
sleeve only three full twists, whereas he should have given the 
sleeve at least four and a half or five full twists, to make a perfect 
torsion joint ; as a sleeve connector four and a half inches long will 
shorten up with proper twisting one-half inch in its length, thus 
bringing the two wires and sleeve into intimate contact, and with 
the effect of hardening the sleeve and making it rigid, thus mak- 
ing a perfectly strong and substantial joint and one giving the best 
of electrical contact of the wires and sleeve. 

Mr. Jones’s Company (the Postal Telegraph-Cable Co.) were 
among our first patrons, their first order being placed in June, 
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1886, for twelve thousand sleeves for B. & S. hard-drawn copper 
wire, after they had made the n tests as to the strength 
and conductivity of our joints; and from that date to this the 
Postal Company have used about one hundred thousand of the 
McIntire patent connectors for hard-drawn copper wire, and never 
made any complaint as to the wires pulling out of the sleeves in 
actual practical line work. I would be pleased at any 
time to test the McIntire patent connectors for any size or kind of 
wire in comparison with any or all of the quite numerous varieties 
of joints mentioned by Mr. Jones in his article, as to their break- 
ing and electrical qualities. 

The Melntire patent connectors have been a commercial article 
for the past six years, being used by all the leading telephone, 
telegraph, and electric light companies in the United States, 
Canada, and Europe, and we have as yet to receive our first com- 
plaint as to any unsatisfactory or defective working of them. 


McINTIRE. 
New Yorx, June 6, 1892. 


SHORT GEARLESS MOTOR PERFORMANCES. 


‘So much comment and misconception has been occasioned by 
an engraver's error in the published account in TAE ELECTRICAL 
ENGINEER of April 13, of Professor Short’s paper, read this spring 
before the Chicago Electric Club, that it has seemed n to 
give the correction as wide a circulation as the paper received. 

The error referred to was in numbering the ordinates (abscissg) 
of the curve, page 387, Fig. 8, giving the horizontal effort and 
speed. As this curve ap in the printed article, the ordi- 
nates (abscissee) were numbered 500, 1000, 1500, etc. As it a peared 
on the blue prints distributed by Professor Short when reading 
paper, they were numbered 50, 100, 150, etc., with the final 0 of 

, 1000, 1500, etc., being clearly crossed out. It is not surprising 
that the curve, as it ap in print, occasioned comment, as, 
according to it, a 20 h. p. gearless motor would have handled 
with ease a fair-sized freight train. . 

We would be pleased to have you give this correction publica- 


tion at your earliest opportunity. 
THE SHORT Er rornio RalLwWA Co., 


CHAS. F. UEBELACKER, 
Engineer. 

CLEVELAND, O., JUNB 11, 1892. 

[While we regret very much that such an error should have 
crept into the engraving, we must be held entirely blameless in 
the matter, as the engravings were furnished to us by the secre- 
tary of the Chicago Electric Club, and we were thus justified in 
assuming them to be correct.—Eps. E. E.] 


ELECTRICITY IN A MODERN OFFICE. 


„THERE is a somewhat ancient proverb to the effect that the 
shoemaker’s wife is always the worst shod, but it hardly applies 
in electrical circles. The snug little office of an electrical news- 
paper manager in this city is a very good illustration of the man- 
ner in which the new agent can be made to fill many rôles, and 
of the practical use to which the initiated immediately put their 
obedient servitor. Over his desk hang convenient incandescent 
lights. Behind him stands a well-worn phonograph, to which he 
thinks Pea | of merece fifty or a hundred letters a day. This 
is run as usual by a little electric motor deriving its current from 
a storage battery, which in turn is perennially refreshed by four 
ordinary gravity batteries. The whole outfit is small and incon- 
spicuous and requires no attention for months together. At one 
side of the desk stands a little fan motor, also ran by small stor- 
age batteries, and ready at any instant to deliver a cooling breeze. 
Right in front of the manager is a miniature switchboard and 
„ buzzer” box and a portable upright telephone. With this he 
has instantaneous communication with eight different depart- 
ments of the office, and can give instructions or receive informa- 
tion on any point by the mere insertion of a plug in the board. 
To-day all this is certainly an exceptional equipment for a busi- 
ness Office, yet there is no reason why it should be. It is inex- 
pensive and gives very little trouble, yet promotes health and 
economizes time in a way that ‘ must be seen to be appreciated.’ ” 

The above paragraph is reprinted from the New York Evening 
Post of June 11, 1892, and refers to one of the new offices of THE 
ELECTRICAL ENGINEER at 208 Broadway, New York. 


MANCHESTER, MASS., ELECTRIC CLUB. 


THE MANCHESTER ELECTRIC CLUB held a meeting at the board of 
trade rooms last week, and in accordance with the constitution 
and by-laws adopted at a previous meeting, proceeded to effect a 
permanent organization by the election of the following officers 
for the ensuing year: President, G. I. Hopkins; vice-president, J. 
Brodie Smith; secretary, Herbert W. Eastman; treasurer, E. J. 
Burnham; executive committee, G.I Hopkins, ex officio, chair- 
man, E. M. Bryant, G. A. Corson, W. H. Fairchild. The club 
will begin its work at once. 
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Inventors’ Record. 


CLASSIFIED DIGEST OF ELECTRICAL PATENTS 
ISSUED JUNE 7, 1892. 


Accumulators :-- 
Secondary Battery Plate, E. C. Paramore, 476,483. Filed Sept. 2, 1890. 
Consists of a porous cup containing a grid consisting of a sheet divided 
into leaves and having active material surrounding it. 


Conductors, Conduits and Insulators : 
Metallic Circuit Cable, C. E. Jackson, 476,464. Filed Nov. 12, 1891. 

An insulated conductor with two helically wound metal strips, the second 
being so as to cover the space between the turns of the first and the 
convolutions of each strip being separated. 

Electric Cable, W. R. Patterson, 476,484. Filed Oct. 29, 1801. 

Employs a core of insulated conductors and a metallic sheath having in- 
terior longitudinal ribs in contact with the core. 
Conduit for Electric Railways, W. Bradley 476,603. Filed June 22, 1821. 

Has for ita object to pro a conduit which shall afford but little o por- 
tunity for the entrance of foreign substances, and shall be convenient of con- 

n and economical in use. 
Insulator Bracket, T. H. Brady, 476,604. Filed Apr. 9, 1892. 


Galvanic and Thermo-Electrio Batteries: 
Electric Battery, R. P. Osgood, 476,206. Filed Jan. 18, 1892. 

Employs two perforated copper plates on op te sides of the cell and 
connected together; the outer plate immersed a solution of blue vitriol 
and the inner in an acid solution. 

Galvanic Battery, M. M. Clark, 476,783. Filed Dec. 26, 1888. 

The invention consists in mounting the carbon plates in the lead cover, 
in providing a lead binding post upon the cover and a wooden ring for sup- 
porting the cover upon the jar. 


Distribution :— 
Electric Lighting System, A. Sechrist, 476,422. Filed Dec. 1, 1891. 
Provides means for turning Inoancescens lamps on or off from a distance. 
System of Electric Lighting, T. A. Edison, 476,527. Filed Aug. 7, 1882, 
Consists in arranging amps in separate cross or multiple arc circuits, 
each controlled independently by a circuit controller. 
Rystem of Electrical Distribution, T. A. Edison, 476,529. Filed Oct. 10, 


1888. 

Has for its object to protect generators, etc., from lightning by means of 
two or more metallic conductors; translating devices connected with them 
in parallel and a ground connection from each conductor through a resist- 


ance. l 
Electric Lighting System, T. A. Edison, 476,581. Filed Apr. 26, 1881. 
Employs three or more derived circuits, each containing an independent 
translating device, a magnet and armature in the first branch normally hold- 
ing the second branch open, but cosine it when demagnetized; a magnet 
and armature in the second branch holding the third branch open and a de- 
vice for holding the armature against ita contact when retracted. 
peters of Elec Distribution, H. W. Leonard, 476,544. Filed Dec. 28, 


Relates to series multiple distribution in which a compensating conductor 
is connected between the translating devices in series, and has for its object 
to make such translating devices independent of each other. 


os and Motors :— 
Safety Device for Electric Motors, E. Thomson, 476,380. Filed Oct. 16, 1889. 
Employs a safety fuse mounted on a heat-conducting support subjected to 


the heating of the coils. 
Dynamo Electric Machine, E. Thomson, 476,331. Filed Oct. 14, 1889. 


Has for its object to increase the capacity of the machine and do away- 


with the dead point in the rotation of the usual armature having a le 
circuit where the phase of current is zero and obtaining uniformity in the 
resistance to rotation. 
Alternating Current Motor, M. J. Wightman, 476,346. Filed Nov. 14, 1888. 

Employs an alternating current field magnet and an alternating armature, 
both supplied with synchronous currents from an external source and a 
commutator by which the armature coils in half of the magnetic field are 
cut out of circuit. : 
Brush Holder for mo Electric Machines and Motors, F. B. Daggett, 
476,868. Filed Sept. 8, 1891. 

A carbon brush holder and retaining spring. 
Electric Motor, D. H. Wilson, 476.347. led Aug. 28, 1891. 

Has for its object to obtain greater efficiency and greater economy in con- 
struction, while occupying less space than is usual in motors of the same 


Tor jail 
Elec Generator or Motor, E. A. Sperry, 476,426. Filed Apr. 3, 1886. 
Relates tothe regulation of the generation of currents ina dynamo or the 
developing of counter . m. F. in a motor. 
Lamps and Appurtenances :— 
re iam or Trimming Carbon Points, P. Moses, 476,202. Filed June 25, 


Electric Arc Lamp, E. F. Smith, 476,425. Filed Oct. 5, 1891. 

An arrangement by which the carbon feed rod is first lifted to form the arc 
and then moved toward the point of combustion at a speed equal to the con- 
sumption of the carbon. 

Electric Arc Lamp, C. E. Scribner, 476,498. Filed Oct. 18, 1891. 

Provides regulating mechanism in which a single electromagnet in shunt 
of the carbons regulates the length of the arc. 

Incandescent Electric Lamp, E. E. Weaver and G. B. Manypenny, 476,501. 
Filed Dec. 5, 1891. 

Employs a hollow reflector forming the inner wall of the incandescent 
lamp for the purpose of enhancing its brilliancy. 

Incandescent Electric Lamy, T. A. Edison, 476,528. Filed March 16, 1883. 

An incandescent lamp with a piety of filaments. 

Incandescent Electric Lamp, T. A. Edison, 476,580. Filed June 4, 1887. 
Employs two metal plates connected to one of the leading-in wires and hav- 
ing their surfaces near together. 

ctric Arc Lamp, R. H. Thurston, 476,700. Filed Feb. 27, 1892. 

Consists in twisting one of the carbons so that its end will form a small 
angle with the other carbon. 

Miscellaneous :— 
Electrical Governor, M. A. Replogle, 476,311. Filed Dec. 12, 1890. 

Employs a tripodal mercury cup revolving horizontally and having a con- 
nection with the middle tube at low speed and another connection with the 
outer tube at excessive s ; 

8 . or Ben, H. . sarge Filed Feb. 20, 1892. 

n8 of a gong piaced near the pole of the et and movable under 
the attraction of the latter. oe aioe 
Electric Magnet, A. D. Ayres, 476,236. Filed Sept. 15, 1891. 

Employs a series of coils and divided core armatures bound together and 
forming portions of particular magnetic circuits, and a commutator 80 
arranged that the combined armatures partake of the action of the series. 
Electric Body Wear, R. S. Mears, 476,478. Filed Nov. 27, 1891. 
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91 Valve, W. B. Fleming, 476,876. Filed Nov. 8, 1888. 
Base Ball Game, M. Ullman, 476,834. Filed Aug. 14, 1891. 
An electrical toy representing a game of ball. 
System of Testing Electric Circuits, C. H. Rudd, 476,817. Filed Nov. 4, 1889. 
A system of testing for grounds or weak insulation on arc light circuits. 
11 of Testing for Electric Circuits, C. H. Rudd, 476,490. Filed Jan. 19, 


Consists of a condenser and telephone connected in the circuit and means 
for closing the latter from different parts of the light circuit through the 
telephone and condenser to ground. 

Fuse Block for Electric Circuits. E. A. Sperry, 476,570. Filed March 19, 1801. 
Electrical Valve Controller, J. V. Stout, 476,578. Filed Dec. 22, 1891. 
Machin gor Cutting Coal and other Minerals, L. B. Atkinson, C. W. 
Atkinson & W. T. Goolden, 476,503. Filed Aug. 8, 1891. 

Employsa yoke connecting the like poles of two electromagnets and 
forming a circular base for swiveling npon a travelog carriage. 
Electric Light Mast Arm, J. H. Caldwell, 476,607. Filed June 19, 1801. 
Electric Street Lamp Post, T. Flaherty, 476,789. Filed March 23, 1891. 
Electroplate Attachment, C. Keck, 476,658. Filed Dec. 22, 1891, 
Process of and Apparatus for Bleaching by Electrolysis, A. E. Woolf, re- 
issue 11,244. Fil y 5, 1892. 
Railways and Appliances :— 

` Railway S ing System, F. P. Benjamin, 476,240. Filed Sept. 5, 1991. 

A system of automatic electric lock Is. 

_ Trolley Support, S. C. Crane, 476,867. led March 11, 1892. 

Electric Locomotive, T. E. Adams, 476,487. Filed May 28, 1800. 
Relates to means for supporting a motor on the car and for gearing it to 

the driving wheels. 


Switches and Cut-Outs :— 
Electric Switch, C. E. Davis, 476.613. Filed Feb. 20, 1891. 
Relates to means for preventing reverse rotation of the bar, to novel con- 
struction of the binding terminals, and means for perce ag Sg metallic 
parts on the under side of the base from possible contact with the wall, 


oT rates and System Co d Telegraphy and Telephony, F. W 
par or Compoun y an e y, F. W. 
Dunbar, 476,618. ed 8 25, 1992. P l 
Has for its he to so connect the a that while the independence 
of the telegraphic and telephonic e io maintained no obstruction shall 
be offered to either curren 


Tel ph:— 
. Telegraph Instrument, C. B. Carr, 476,780. Filed Jan. 7, 189%. 
A combined sounder and relay. 
Telephones and Apparatus :— 
Circuit for Test. Batteries and Cordsof Multiple Switchboards, C. E. Scrib- 
et maith i en ee paratus consisting of a battery placed 
m e sw testing a consis’ of a 
in the different pairs of cords aug means for determining at any given 
board whether or not a line wanted is connected. 
1 eee System for Metallic Circuits, J. A. Seely, 476,404. Filed Nov. 15, 
@ 


Has for its object to connect the clearing -· out annunciator in the circuit of 
one of the cords so tbat no current will be sent through the former when a 
signal of the generator is sent over the line. a 
8 aoe it for Multiple Switchboards, O. A. Bell, 476,509. Filed 
as for its. object to simplify the circuit connections and the mechanism 

a 


of the o ors us. l 
582. Filed May 27, 1891. = 


Microp „O. Vor 476 
Employs a diaphragm having two recessed contact blocks insulated from 
mag- 


each other, carbon cylinders bridging these contacts and provided with 


netic sleeves and a magnet in inductive proximity to the latter. 
Magnetic Telephone, C. Vogt, 476,588. led Sept. 14, 1891. 
Provides means for regulating the distanse of the poles from one another. 


PROTECTING THE RIGHTS OF MINORITY STOCKHOLDERS—T. C. 
MARTIN vs. THE W. J. JOHNSTON CO., LIMITED. 


A POINT of interest to stockholders in business corporations 
was decided June 17th by the Court of Appeals in the case of 
Tonn Commerford Martin vs. The W. J. Johnston Company, 

imited. 

Mr. Martin, who was and is a stockholder in the W. J. Johnston 
Co., believing that its affairs were being improperly managed by 
its pa who for two years has paid no profits except to him- 
self, obtained from Judge Lawrence of the Supreme Court, 
through Masten & Nichols, bis attorneys, a peremptory writ of 
mandamus requiring the company to exhibit its books to him and 
to allow him to make extracts or memoranda therefrom. The 
company resisted the application, claiming that Mr. Martin was 


not a stockholder ; that he had no right in any event to make ex- 


tracts from the books, but only to inspect them ; that his demand 
was irregular, having been made upon the treasurer instead of 
the secretary, and that his motives for the examination were im- 
proper as he was interested in a rival corporation. 

e case was very strenuously litigated by the company, which 
not only endeavored to obtain a stay of the writ, but also carried 
it twice to the Court of Appeals. This court has now, finally, 
held, affirming the decision of the General Term, that the writ 
was properly issued and that Mr. Martin was entitled to the grant- 
ing of the application as fully as it was allowed. 


- Personal. 


Mr. HENRY W. GOODE has been elected second vice-president 
of the Northwest Thomson-Houston Electric Co. Mr. Goode has 
earned a high reputation by his very efficient work on the coast, 
and this electioff may be said to mark another stage in his career. 


Mr. A. A. ALDEN has succeeded M. J. King as electrical en- 

pane of the Bristol, R. I., Electric Lighting Co. Mr. King will 

ereafter be connected with the Westinghouse electrical interests 
in Chicago. i 
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AND MECHANICAL DEPARTMENT. 
The wise man does not hesitate to spend in adver- 


tising what a lawyer would charge for superintend- 
ing his assignment.—Texas Siftings. 


THE BRUSH DIRECT CURRENT INCANDESCENT 
DYNAMO. 


THE scoom pany ns illustration shows the latest improvement 
in Brush dynamos. It is a new machine of the cl -coil type, 
with an armature having many bobbins and few turns of wire. 
The commutator is made of pure copper and mica, and is said to 
be absolutely sparklees and indestructible. 

The frame is cast in one piece, fitted upon V's, which are cast 
on the bedplate, and is bored out at each end to receive the ad- 
justable self-oiling ball bearings that carry the armature shaft. 

e field magnets are of soft cast steel, are compound wound, 
and require only about 8 per cent. of the output of the machine 
to excite them. 

The armature is of the smooth ring type, with iron spacing lugs 
only. It is made of very thin iron ribbon wound like tape, and 
has a section about as large as the rest of the magnetic circuit. 
It contains 86 independent bobbins, whose ends are connected 
with their corresponding commutator bars by means of wires 
passing directly from the armature to the commutator outside the 
shaft. The brushes, about half an inch thick, are made of alter- 
nate layers of fine copper wire and thin sheet copper. 

The machine, as a whole, is claimed to require less attention 
than any other in use on account of the care expended upon the 
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THE VANDERPOOL SELF-ADJUSTING ANNUNCI- 
ATOR. 
THE convenient annunciator of which we present an illustra- 


tion, is the invention of Mr. A. A. Vanderpool, of Newark, N. J. 
It is self-adjusting, as there are no drops to be replaced, no clock- 


VANDERPOOL SELF-ADJUSTING ANNUNCIATOR. 


work or springs, in fact, absolutely no handling of the instrument 
is required. It can be so constructed as to be flush with the wall 
or other article upon which it is placed. The numbers or letters 
if desired are pene on glass discs which are transferable. At 
the push of the button these become illuminated, as it were, mak- 
ing a most desirable contrast and standing out boldly. The 


e 


BrRrUsH DIREOT CURRENT INCANDESCENT DYNAMO. 


design of the commutator, the adjustment of the brushes and the 
automatic lubricators. It is e in seven sizes, ranging in 
capacity from 85 to 600 lamps. 


A CURIOUS WAY OF ADVERTISING. 


In the show window of a store in Wilmington there is a glass 
case in which is a pivoted Crocker-Wheeler motor with a fan, and 
about two pounds of feathers. When the motor is in operation it 
revolves completely around a circle throwing a strong current of 
air and 5 the feathers to fly around in all directions. The 
crowd about the window is so great that it requires two police- 
men to keep them away, and as a natural result the dealer is 

wing rich from his sales of motors. We learn incidentally 
that the Crocker-Wheeler people are receiving more orders for 
these pivoted motors than they can fill, and they will un- 
doubtedly have an immense e. The Crocker-Wheeler Elec- 
tric Company own the fundamental patent upon this principie 
as well as the patents on the special devices, and intend to hold 
the field against all comers. 


mechanism is very simple, and it is almost impossible for it to get 
outof order. Mr. Vanderpool would like to arrange with some 
oor for the exclusive manufacture of his annunciator. It 
can be nicely arranged for from one to seventy-five drops. 


THE ALLIS EXHIBIT FOR THE WORLD'S FAIR. 


Tak chief motive power for the machinery at the Exposition 
will be supplied by a gigantic engine, to be furnished free to the 
Baroo by the E. P. Allis Company, of Milwaukee. The engine 
will be furnished as a part of the company's exhibit, upon a 
special contract providing that it shall be used for the motive 
power: and that no other engine of equal size shall be exhibited. 

t will be an engine of the quadruple-expansion type, and will be 
of between 3,000 and 4, 000 h. p. Compared with this engine the big 
Corliss that was exhibited at the Centennial Exposition is almost 
a dwarf. In 1876 the Corliss was rightly considered one of the 
wonders of the exposition, but its builder rated it at only 1,400 
h. p., or less than half of the one being built by the Allis com- 
pany. The Allis exhibit represents an outlay of $175,000. 


June 22, 1892.] 
THE ELMIRA ILLUMINATING COMPANY. 


A NEW station, 66 x 177 feet, with boiler-room and storehouse in 
addition, is to be erected by the Elmira Illuminating Company of 
Elmira, N. Y. A 6-foot stack, 150 feet high, will be built and the 
new equipment will consist of two engines of about 1,500 h. p. 
capacity, triple expansion,with the necessary condensers ; boilers 
of 1.500 h. p. capacity to carry 160 pounds pressure; shaft 185 
feet long with friction clutch pulleys, clutches, floor stands, etc.; 
an overhead crane of ten tons capacity, a tank and boiler feed 
pumps, belting, lines, wires. There will be an iron-trussed roof 
over the machine and boiler-rooms. Work will be commenced 
immediately. The Elmira Illuminating Company is now owned 
by the Elmira Municipal Improvement Co. as is also the Elmira 
Gas Co., the Elmira and Horseheads Railway Co. and the Elmira 
Water Works Co. 


“C. & C.” ELECTRIC MINE HOIST. 


THE accompanying illustration shows an electric mine hoist 
recently installed by the C. & C. Electric Motor Co. in a mine at 
Corbin, Montana. At a rope speed of 400 feet it lifts a weight of 
5,000 pounds. There are two drums, each five feet in diameter 
by forty inches long, intended to run either separately or 
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When the electric railway first be running at Ottawa, a 
5 ago, it was confidently predicted by many that it could not 

operated successfully during the winter, but the experience of 
the past year has proved to the contrary, for the road has run on 
time all winter in spite of heavy snows and severe storms. The 
system used at Ottawa is the Westinghouse single reduction. The 
road is 15 miles in length and has 80 cars. The contractors were 
Ahearn & Soper, electrical engineers, Ottawa, and the same firm 
Boe installing a plant of 80 Westinghouse cars at Hamilton, 

nt. i 


BALL ENGINES. 


THE SCHUYLKILL ELECTRIC RAaILWay Co., Pottsvile, Pa., have 
recently placed a 200 h. p. engine. built by the Ball Engine Co., 
Erie, Pa. J.C. Hubinger Co., Electric Light Co., of Keokuk, 
Iowa, have just installed a 300 h. p. cross-compound condensing 
engine, built by the Ball Engine Co. The engine is giving fine 
satisfaction. F. R. Dravo & Co., the Pittsburgh representatives 
of the Ball Engine Co., recently furnished one 50 and one 100 h. p. 
engine to the Pittsburgh Iron and Steel Engineering Co., Pitts- 
burgh ; one 130 h. p. engine to the Moundsville Electrical Co., 
Moundsville, W. Va.; and one 80h. p. engine to the Oakland Light 
and Power Co., Oakland, Md. 


“C. & C.” ELECTRIC MINE Hoist AT CORBIN, MONTANA. 


together, independently geared by two reductions to each end of 
the motor shaft. The motor pinions are rawhide, and their mo- 
tion is transferred to the intermediate shafts by means of two 
Frisbie friction clutches. The motor is 65 h. p. and is reversible. 
The reversing and speed regulating switch, not shown in the ən- 
ving, is placed conveniently near the operator of the four 
Livers shown. Two levers are for throwing the clutches in and 
out, and two for applying the break-band on the inner peripheries 
of the drums. The bearings have ample length and the whole 
machine is substantially and well made. It occupies a floor s 
of about ten by thirteen feet and has a total weight estimated at 
sixteen tons. 


THE ELECTRIC ROAD AT OTTAWA, CANADA. 


AT a recent meeting of the Board of Trade of Ottawa, Canada, 
the operation of the local electric street railway was discussed, and 
the opinions expressed were decidedly favorable to electric traction. 

The electric railway was endorsed as not only having proved 
to be a great convenience to the public, but as a benefit to the 
stores along its route, from a business point of view. As one 
merchant put it ‘‘electric railways drew trade to the stores by 
which they passed.” At the close of the meeting, a resolution 
was passed unanimously, favoring the adoption of electricity as a 
motive power on the remaining horse railways in the city. 


ELECTRIC ROADS AT DULUTH, MINN, 


THE NORTHERN CAR COMPANY will soon ship, equipped and 
ready to be transferred to the street car tracks, the first of the 
new car bodies ordered for the Duluth Street Railway Company. 
This car is equipped with two 20 h. p. Short gearless motors, and 
will be placed on the line at the head of the incline and back of 
the city of Duluth. This line is 14¢ miles long and overlooks the 
entire populated district at the h of Lake Superior. It is 650 
feet above the lake level, and the incline by which it is reached was 
built at a cost of $250,000. The maximum grade of the road on 
which these gearless motors will be operated is 44¢ per cent. 


DALLAS, TEX.—Mr. C. O. Harris, the well-known electrician, 
has recently become connected with the Garrett Electric Machine 
Works, 474 Live Oak street, Dallas. He has just finished install- 
ing a very fine Westinghouse alternating plant at Calvert, Tex., 
run by an Ideal“ engine of 45 h. p. The streets are lighted by 
50 c. p. lamps every 125 feet in the business district, and with 82 
0. p. lamps in the residence district every 500 feet. The full 500- 
light capacity of the plant has been installed. The station is 
handsomely finished throughout in native woods. Mr. Harris 
also put in a fire alarm service with 16 stations. Mr. Garrett, his 
business associate, is also an old electrical man of wide experience, 
and inventor of the Garrett burglar alarm screen and cash 

rawer, 


THE HARRISBURG IDEAL TANDEM COMPOUND 
ENGINE. 


THe Harrisburg ideal tandem compound engine, manufactured 
by the Harrisburg Foundry and Machine Works of Harrisburg, 
Pa., and shown in the accompanying illustration, presents some 

novel and striking features aside from the self-oiling feature 
which has made the simple Ideal engine very popular for electric 
light and manufacturing purposes. 

This engine is designed with special regard to high economy, 
and independent valve motions are provided for high and low- 
pressure valves, both valves of the piston type. The low-pressure 
valve is made with an adjustable packing that is claimed to 
overcome all the objections to piston valves as heretofore manu- 
factured. Another feature in the construction of the engine is 
the accessibility of the low-pressure piston and cylinder 
without dismantling the high-pressure cylinder, steam, 
and exhaust pipe. e connection between the two cylinders is 
so made that the piston can be moved into this space for examina- 
tion by simply removing the cylinder heads. The support for the 
high-pressure cylinder is provided by the extension of the sub- 
base, which makes a substantial support and avoids any vibration 


of the cylinder when doing heavy work. 

These engines are especially adapted to electric light and elec- 
tric railway work. The prominent advantages claimed are auto- 
matic lubrication, close regulation under varying loads, accessi- 
bility to all the parts, perfect equilibrium of the engine when in 
action, large bearing surfaces, and high economy. . A number of 
n built and are in operation, giving very 


these engines have 


satisfactory results. The following agents represent the com- 
pany : New York, W. R. Fleming & Co., Mail and Express Build- 

g: Philadelphia, Frank Johnston, Master Builders’ Exchange; 
Boston, the Post Engineering Ca., 180 Summer St.; Pittsburgh, 


J. A. Robinson, Room 703 Penn Building. 


HARRISBURG IDE AND IDEAL ENGINES. 


W. R. FLEMING & Co., new Mail and Express Building, New 
York City, agents for the Harrisburg Foun Machine Works, 
have handed us a list of recent contracts for furnishing Ide and 
Ideal engines. When itis remembered that the sales mentioned 
below represent only a comparatively small proportion of the 
United States, and that we happen to know that other agents as 
well as the factory themselves have each been shipping ost as 
large a number as is handled through New York City, it is safe to 
infer that not only is the sale for the Ide and Ideal engines rapidly 
increasing, but they are doing as large a business as any other 
engineering concern in this country. 

The following list covers the last few weeks’ business done by 
W. R. Fleming & Co. alone, and equals over 2,500 h. p.: One 70 
h. p. Standard Ideal engine, one 150 steel horizontal tubular boiler, 
Edison Electric Light Co., North Plainfield, N. J.; one 60 h. p. 
Standard Ideal engine, one 60 h. p. vertical boiler, Bar Harbor, Me.; 
one 80 h. p. Standard Ide engine, one 30 h. p. vertical boiler, 
McMahon & Wren, Bridgeport, Conn.; four 100 h. £ special 
direct-connected Ideal engines, Mail and Express Building, New 
York City, N. Y.; three 100 h. p. Standard Ide engines, Pope Mfg. 
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Co., Hartford, Conn.; one 25h. p. Ideal engine for steamship ser- 
vice, Harlan & Hollingsworth Co., Wilmington, Del.; one 16 h. p. 
Standard Ideal engine, steam yacht Clarion,“ Newport; one 15 
h. p. Standard Ideal engine, Central Stores, New Vork City, N. V.; 
one 55 h. p. Standard Ideal engine, Wild & Williams, New York 
City, N. V.; two 225 h. p. Standard Ideal engines, Clarion Mills, 
Pa.; one 25 h. p. Ideal engine, Weehawken Ferry Co.; one 80 h. p. 
Standard Ideal engine, one 50 h. p. Standard Ideal engine, Naval 
Observatory, Washington, D. C.; one 55h. p. Standard Ideal en- 

ine, one steel horizontal tubular boiler complete steam plant, 

razil; one 12 h. p. Standard Ide engine, Whitlock Coil Pipe Co., 
Elm wood, Conn.; one 55 h. p. Standard Ideal engine, one 60 h. p. 
Standard Ideal engine, Century Club, New York City, N. V.; 
one 150 h. p. special railway Ideal engine, one 80 h. p. special 
railway Ideal engine, one 55 h. p. Standard Ideal engine, Chil- 
icothe Street Railroad and Lighting Co., Chillicothe, Ohio; one 
55 Standard Ideal engine, Hyland Paper Co., Johnsonburg, Pa.; 
two 60 h. p: Standard Ideal engines, Hotel St. Lorenz, New 
York City, N. Y.; five 25 h. p. Standard Ideal engines, Pacific 
Mail Steamship Co., New York City, N. Y. 


A FACTORY OPPORTUNITY AT MARION, IND. 


Mr. GEO. L. Mason, president of the Inter-State Trust Co., 
room 705, 925 Chestnut street, Philadelphia, Pa., can give infor- 
mation as to the opportunity to secure a factory building at 
Marion, Ind., with natural gas, coal and oil advantages. A 
warrantee deed will be given to a plot of ground 99 by 183 feet, 


Hannisse F 4M Wors 
—Hannissune PANSA, 


containing a new two-story brick building 40 by 80 feet, substan- 
tially built for ee ee with natural gas free for 
light, heat and furnace use. is deed can be secured by any 
person who agrees to occupy the building for manufacturing pur- 
poses and to employ not fewer than 10 men. This matter has, we 
may say, been brought to our notice by Edwin Harrington & Son, 
machine tool makers, of Philadelphia, Pa., who have n build- 
ing 3 machinery for the Standard Hub Co. at Marion. They 
say that the factory is a good one, in good location for manu- 
facturing. 


STEARNS MANUFACTURING CO. 


THE STEARNS MANUFACTURING Co., of Erie, Pa., proprietors 
of the Woodbury automatic highspeed engine, are advised that 
the Franklin Institute has awarded to the Woodbury the 
Edward Longstreth medal of merit, stating : 


The sub-committee after witnessing the operation of several of these engines 
were impressed with the fact that the skill and intelligence displayed in the 
design and construction of the engine, had resulted in a machine of handsome 
appearance, capable of close regulation of speed, smooth in ite action, and wel; 

ped for its purposes. 

cognizing the integrity and skill displayed, your committee recommends 
the award of the Edward Longstreth medal of merit.” 


James Christie, Chairman. 
J. M. Emanuel. 
Spencer Fullerton. 
Adopted May 4, 1892. 


Joseph E. Codman. 
Thomas P. Conard. 
John H. Cooper. 


Arthur Beardsley, Chairman, 
Committee on Science and the Arts. 


June 29, 1892. ] 


NEW THOMSON-HOUSTON ELECTRIC RAILWAY 
CONTROLLER. 


THE THOMSON-HOUSTON ELECTRIC COMPANY has for a long 
time been engaged in experiments, having in view the develop- 
ment of a controller for railway motors that would be an improve- 
ment on those now generally used. 

It is well known that the regulation of motors by means of a 
resistance only is decidedly wasteful as well as troublesome. In 
fact, it involves the consumption of nearly as much energy when 
the motor is running at a slow peed as when running at a high 
speed, although the work given out by the motor in the two cases 
is very different. It simply means that the en which, in the 
one case, drives the motor at a high speed is, in the other, partly 
expended upon the resistance and the remainder, only, is used to 
drive the motor. It has been customary to modify this method 
of regulation in well-designed plants by providing, in addition, a 
device for changing the field magnets of the motor so that the 
counter-electromotive force for a given speed will be greater and 

rmit, in consequence, the use of a smaller amount of resistance. 
In some cases these two methods of regulation, —by means of re- 
sistance and alteration in field magnet strength,—have been com- 
bined in a system of commuting sections of the field magnet coils, 
by which the coils themselves offer a greater or less resistance to 
the passage of the current and at the same time have a variable 
effect on the field magnet strength. In other cases the combination 
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can be placed at any point beneath the car and operated by a 
mechanical connection from either end of the vehicle. In this 
apparatus the mechanical and electrical details have been worked 
out with the greatest care, and it was mitted to go on the 
market only after satisfactory tests had n made, provai oe 
efficiency and reliability of the device, on which the company clai 
to own the controlling patents. 


NEW ENGLAND NOTES. 


PERRY & DEMERITT, of Montpelier, Vt., have issued a very 
interesting illustrated catalogue, showing their well-known L. 
P. & D.” system of driving dynamos. This system, . 
paratively new, has already stood many severe tests, and been 
in operation in several electric light stations and isolated plants 
for some years with marked success. Messrs. Perry & Demeritt 
claim that with their system they increased driving power, a 
ango saving in space, and less friction on the bearings, and thatit 
is the cheapest system to set up and the easiest to maintain. The 
system is extremely simple and substantial, and electrical engi- 
neers would do well to investigate its merits while designing 
electric plants, as it appears to offer them a number of advantages 
of much importance to them. ' 


THE BOSTON ELECTRIC COMPANY, of Boston, report a very 
large and increasing demand for their celebrated double-armature 
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NEW, THOMSON-HOUSTON ELECTRIC RAILWAY CONTROLLER. 


of the two methods has been effected by having a separate resist- 
ance external to the motor and then, in addition, providing a 
switch to cut out a section of the field magnet coils or loop as 
it is often called, or to shunt a portion of the current around them 
for highest speed. 

After a long series of experiments the Thomson-Houston Com- 

ny is now furnishing a controller which, it has satisfied itself, 
is thoroughly practical, and which at the same time realizes al- 
most a perfect theoretical economy in regulation. In a number 
of instances where this regulator has been used for some time a 
saving of thirty per cent. in consumption of current has been 
effected ; and when it is realized that this means a saving at the 
central station of over three hundred horse power out of a 
thousand, the great importance of this new device cannot be 
doubted. 

The principle upon which the new controller is based is the 
shifting of the connections of two motors from series to multiple; 
so that for slow speed the two motors will be in series, giving in 
consequence a high counter-electromotive force, that of one motor 
being in series with that of the other at a low rate of speed; while 
for higher speed they are connected in multiple, in which con- 
dition highest speed and power are obtainable with equal economy. 

In the accompanying illustration the general form of the ap- 

ratus which the company has adopted for effecting these changes 
is shown. The apparatus consists of a longitudinal shaft acting 
upon a series of switch levers to produce the various connections 
necessary to place the motors in series or parallel. This controller 


automatic electric gas lighting burners. These burners are oper- 
ated by a single impulse of the electric current, which turns on 
and lights the gas. The armature is so arranged that repeated 
hammer blows can be given, should the valve become stuck or 
hard to work an account of friction or poor gas, a property which 


all other burners in the market, they claim, are deficient in. 


PETTINGELL-ANDREWS COMPANY.—At a meeting of the direc- 
tors of the Pettingell-Andrews Company, Mr. C. H. Price was 
elected president, in placeof Mr. F. E. Pettingell, who has resigned 
from all active business, owing to his continued ill-health. The 
other officers of the company remain as before, namely, Mr. D. A. 
Andrews, Sr., treasurer; Mr. D. A. Andrews, Jr., assistant treas- 
urer, and vice-president; and Mr. C. B. Price, secretary. 


Mr. E. R. TILTON has resigned bis position with the parva vad 
Andrews Company of Boston, and accepted a position with Mr. 


-C. S. Knowles, of Boston, in the sales department. Mr. Knowles 
‘deals in a variety of rubber and other specialties well known to 
‘the electrical trade, and Mr. Tilton from his past experience with 


115 trade in New England will form a valuable acquisition to 
im. 

Mr. J. B. Bennett, who for years has been well known as the 
eneral manager of the National Telephone Company, has resigned 
is position with that company, and is now no longer connected 

with them. Mr. Bennett will keep in close touch with the telephone 
business, and will announce himself again to his many friends at 
no very distant date. 
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“ELECTRIC SAND.” 


A PRIMARY battery generating current at a cost of 15 cent per 
horse power hour seems almost sufficiently remarkable to be 
classed under the head of miracles, yet such an one is claimed by 
the Wright Universal Electric Co. of 26 Whitehall street, this 
city. In this battery is used a compound termed electric sand,” 
and water. The “sand” is a slightly moist, dark-red substance 
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WRIGHT BATTERY AND MOTOR. 


which dissolves readily in the water. No gases are given off from 
the battery and it is claimed that there is absolutely no local 
action and that the consumption of zinc is reduced to a mini- 
mum. 

The accompanying illustration shows a two-cell battery driv- 
ing a Wright fan motor. Each cell contains about five ounces of 
“sand and one pint of water. A two-cell storage battery meas- 
uring 43 x 1} x 35 inches is alsc shown by this company. 
r by a Weston voltmeter this gives a reading of five 
volts. 

The company say they are convinced that they have solved the 
primary battery problem and are anxious to convince others that 
they are correct. 


— — — 


PIERCE & MILLER ENGINEERING co. 


THE old firm of Pierce & Thomas having gone out of business, 
and Mr. F. M. Pierce having purchased the interest of Mr. R. H. 
Thomas, the Pierce & Miller Engineering Co. will take up the 
work of the former concern. The new company will continue at 
the familiar address, 42 Cortlandt street. It will be composed as 
follows: F. M. Pierce, president; J. D. Miller, vice- resident ; 
W. H. Stalnaker, secretary and treasurer; F. Schmer r, chief 
engineer, and W. B. Hadley, electrical engineer. 

These are all well-known and thoroughly experienced men, who 
between them have an intimate uaintance with the personnel 
and practice of mechanical and electrical work. The company 
will continue aa general sales agents of the McIntosh & Seymour 
Engine Co.; Porter Mfg. Co.’s engines and boilers, T. M. Nagle and 
the Pennsylvania Boiler Works’ engines and boilers, and the 
Young-Brennan Crusher Co.’s rock and ore crushers. Under 
its new auspices the company will go more extensively into the 
business of engineering and contracting for complete steam plants 
for electric railway, lighting and manufacturing purposes, and 
will also give special attention to mining equipments. 


A 
WESTERN NOTES. 


THE RAILWAY EQUIPMENT COMPANY, Chicago, reports for the 
last week orders for the complete equipment of roads in New 
Haven, Connecticut; Brooklyn, New York; Baltimore, Mary- 
land ; Evansville, Indiana ; Chillicothe, Ohio ; Pittsburgh, Penn- 
sylvania; Hamilton, Canada; Augusta, Georgia: Kokomo, 
Indiana, and Put-in-Bay, Ohio. They have also made during the 
same time large sales for extensions of present roads. The busi- 
ness of this company is constantly increasing. The standard 
material of their manufacture is known to be reliable, and their 
facilities for promptly filling orders are unequaled. 


Mr. ALBERT SECHRIST, electrical engineer, of Denver, Col., 
expects to take an extensive trip East, this month, which will 
combine business with pleasure. | 
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SAMUEL F. Hopes & Co., of Detroit, Mich., have adopted the 
plans of the Berlin Iron Bridge Co., of East Berlin, Conn., for 
their new foundry, and have placed the contract with the Berlin 
Company for the construction of the building. It is expected 
that this will be the most perfect and best appointed foundry in 
the Northwest. The general dimensions of the building are 86 
ft. in width by 161 fc. in length. On each side there is a wing 23 
ft. in width. The centre of the building is controlled by a travel- 
ing crane with a travel the full length of the building. The 
wings of the building are controlled by jib cranes, so that when 
completed, every inch of the floor surface will be controlled by 
power, either from the traveling crane or from jib cranes. The 
construction will be entirely of brick and iron. 


THE MESTON ALTERNATING CURRENT FAN Moro is having 
an immense sale, and although the manufacturers prepared for a 
very large demand on the strength of their paces lant year, they 
are nevertheless already behind on their orders and the demand is 
daily increasing. The Electric Appliance Company as Western 
agents report a very large number of sales, and state that their 


orders come from all over the United States from Maine, Oregon 


and South to Florida, showing how well they have advertised this 
specialty. They are carrying a large stock in Chicago and are in 
e best possible shape to fill orders. 


THE SEBASTIAN LATHE Co., of Cincinnati, O., are well and favor- 
ably known to all users of machinery and machine tools. They 
pay special attention to the manufacturing of lathes adapted to 
electrical work, large and small. It is needless to say that 
the employment of good appliances of this kind has much to do 
with the quality of the electrical apparatus turned out, and hence 
it pays to get tools and mechanical plant from such trustworthy 
and reputable concerns as that above named. 


THE SPERRY ELECTRIC MINING MACHINE Co. are having a very 
large sale of fuse wire. They were among the first to advocate 
the use of a tested fuse wire which could be absolutely relied upon 
to open the circuit upon any excess of current above the prede- 
termined. They have continually made improvements in its com- 
position and manufacture and have accurately determined its 
action under all conditions. The universal satisfaction given by 
the fuse wire has made it a prime favorite among users. 


MICA INSULATING JOINTS. 


THE accompanying illustrations show the Roberts” insulating 
joint, manufactured by Vallee Bros. & Co., 17 North Sixth street, 


THE ‘‘ ROBERTS” INSULATING JOINT. 


Philadelphia. It is small and simple in construction, insulated 
entirely with mica, and is claimed to be fire, water and acid proof. 
Ingenious locking devices are used to prevent the turning of the 
parts upon each other. The illustrations are full size. 


CoL. WM. M. EpdAR, U. S. Vice-Congul, city of Mexico, is in 
New York on business, and is the guest of his friend, Mr. Chas. 
McLaughlin, of the firm of J. H. Bunnell & Co. Under these 
happy auspices, Col. Edgar has found New York a pleasant place 
to be in even during the hot weather. As one familiar with 
Mexico and its history, Col. Edgar makes the admirable sugges- 
tion that a fine series of Mexican tableaux could be arranged for 
El Dorado, the very name having an appropriateness. With the 
electrical effects in Mr. McLaughlin’s hands, we would be glad to 
see the idea carried out next season. It would make a brilliant 
hit. 

Departmental items of Electric Light, Electric 
Railways, Electric Power, Telegraph, Telephone, 
New Hotels, New Buildings, Apparatus Wanted, 
Miscellaneous, etc., will be found in the advertising 
pages. 
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POINTS ON POWER STATIONS. 
BY 


Yom Lee Charret 


electric railway power station is 

normally an under-loaded enne 

not an over-loaded engine. That the 
above statement is not in still larger type is wholly 
the fault of the printer, and not of the emphasis which 
the writer desires to give it. Strange to say, a belief 
precisely the opposite of this seems to be floating vaguely 
in the minds of most railway men. It would seem some- 
how, that the abruptness of the load, and the momentary 
excess which is found every few minutes, had been confused 


Bae in mind that the engine in an 
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clear, we will have recourse to another ampere diagram 
taken from a small station operating a country line over 
numerous grades. In this diagram it will be observed that 
for fully 20 per cent. of the time, there is no load whatever 
on the engine, other than its own friction and that of the 
generator. At such times the cars are all for the moment 
on the down-grade, the circuits open, and the amperemeter 
at zero. This particular diagram is necessarily confined 
to a section of but few minutes’ run, but the same action was 
continuous throughout the day. Now the average horse 
power for this ran would reduce to the power represented 
by the dotted line equivalent to 30 h. p.; but this average 
of 30 h. p. resulted from a continuous fluctuation from 
0 h. p. to 125 h. p., and out of this arise some pertinent 
questions. 

Assume that you are about to equip a small power station, 
and that you are aware of the probable fluctuation of load. 
Sufficient experience is now available to make this assump- 
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LOAD DIAGRAM OF ELECTRIC RAILWAY POWER STATION. 


in the mind so as to take the place of the working facts 
which exist. It is true that an electric railway engine gets 
frequent and heavy over-loads for an instant, but no more 
than ought to be comfortably taken care of by the fly-wheel 
and a proper steam distribution, provided the engine is in- 
telligently adapted for the work. But this over-load has 
little direct bearing on the economy of the engine; in part, 
because the over-load lasts but a moment, and in still 
greater part, because a heavy load is, as a general state- 
ment, an economical load, within limita depending some- 
what upon the type of engine. With reference, however, 
to the fuel duty of the engine, it is not the over-load which 
is to be principally considered, but the variations of load ; 
and of these variations the minimum load plays by far the 
greater part in the final economy. 

To put the matter in another light we would say, that 
the maximum load determines the size of the engine, and 
the minimum load determines its duty. At this point the 
investigator is likely to jump to the false conclusion that 
the average load for the day represents the true perform- 
ance of the engine, upon which he can base his estimate 
of fuel consumption. This certainly seems reasonable, but 
nothing can be further from the truth. To make the point 


tion a reasonably safe one. For present purposes we will 
go to the extreme though not uncommon case, represented 
by the diagram, and assume that your maximum load will 
be 125 h. p. It is manifest that you are compelled to select 
an engine of a rating of certainly not less than 100 h. p. 
at the determined steam pressure, in order that it may 
pa over the high spots without sensible diminution of speed. 

eing limited by this rigid necessity, you next propose to 
estimate beforehand what your probable coal account 
will be, since the final statement of the operating account 
will contain this as a large item. Shall we reckon the 
fuel duty on the basis of the rating of the engine, say, 
100 h. p.? Manifestly not; because the engine gets no 
chance to work at its rated horse power except at brief and 
infrequent intervals. Shall we reckon the duty of the en- 
gine on the basis of the average of its power throughout 
the day, as per the dotted lines? Assuredly not; and let 
us see why. If you jump to conclusions again, you would 
figure something as follows: “My engine is a 100 h. p. en- 
gine, but it will average only 25 h. p. throughout the day. 
Now if it were running at its rated horse power it would 
consume, say, 25 lbs. of water per h. p. per hour. (It is 
assumed to be a compound non-condensing engine of the 
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ordinary type not capable of meeting a fluctuating load.) 
But since it is operating at an average load of about 25 per 
cent. of its rating, I will allow that it will use as high as 
30 Ibs. of water per h. p. per hour; or a total of 13,500 lbs. of 
water, or, say, 1,350 lbs. of coal, or with banking fires about 
1,500 Iba. of coal for an 18-hour run, equal, with $3 coal, to 
$2.25 per day; and this is what I will figure on in estimat- 
ing my expense account.” And in figuring this way, you 
would figure exactly wrong, and forever thereafter, you 
would wonder why you were burning so much coal. More- 
over you would gently curse the engine under your breath. 
Now a matter of fact, your power averages itself, but your 
fuel duty does not, and this is what you never thought of. 

Suppose we examine this point. A fuel duty under a oon- 
tinuous rated load, if your engine is a non-compound non- 
condensing engine of the slow speed variety, would be per- 
haps 28 lbs. of water, or as low as 25 lbs. with the ordinary 
compound engine; but even if the engine ran continuously 
at the average load of 25 h. p., its performance would be 
not better than 45 lbs. which will be fully demonstrated in 
another paper. Unfortunately, even this condition, bad as 
it is, almost never exists for more than a moment, but in 
fact the engine is alternately anywhere from 25 per cent. 
over-load down to no load at all, that is, no effective load. 
Under the rated load or thereabouts, you would be gettin 
25 to 28 lbs.; under a continuous, average load, if you ha 
it, you might even get 40 lbs. But under the actual con- 
ditions of fluctuating load, out of which your average load 
is only computed, not created, you are getting anywhere 
from 30 to 75 lbe., and varying every moment. If you will 
now average the fluctuating duties due to the fluctuating 
loads, instead of averaging the load first, and then assuming 
a duty based on that, you will find that instead of 30 lbs. 
you will consume at least 50 Ibs. of water per hour for 
every electrical horse power delivered. This means coal 
and dollars, and if you never knew it before, you will know 
it when you come to divide your coal bills by the car mile- 
age. Perhaps I ought not to have taken so extreme a case, 
though an actual and common one, but all small stations 
suffer under these conditions, and the larger stations only 
modify them. 

This condition of things, already bad enough, is further 
aggravated by the power required to drive a more or less 
extended line of counter-shafting, which power is a con- 
stant, and becomes a proportionately greater factor as the 
effective load becomes lighter. This subject, however, will 
be treated more fully in another article. The conditions 
. outlined above, as has been said, are found in greatest inten- 
sity. in the smaller class of stations, and on hilly roads, and 
to a certain extent become modified as the station becomes 
larger, the extremes of fluctuation being toned down by 
overlapping of a greater number of cars. The fluctuation 
is by no means reduced as much as is popularly supposed, 
and it is at present a question in the writer’s mind whether 
1,000 h. p. is not the smallest unit on the single-engine plan, 
which can with safety be considered in the hope of 
economical results. It is those small and moderate sized 
stations which the writer has most heavily on his mind; the 
big stations get the best attention and treatment, although, 
Ihumbly submit, not necessarily the best judgment. The 
smaller stations are apt to be tinkered up by home talent 
to save (?) money, or laid out in a general sort of hap-hazard 
style by some one more interested in the contract than in 
the engineering results, The fact of the matter is that the 
small station has the heaviest odds against it in respect to 
earning capacity any way, as is the general law with all 
small enterprises, from which it follows that it should, per 
contra, receive the most painstaking engineering in order 
to off-set this disadvantage and raise its intrinsic operative 
efficiency to the highest point. In short, give me the small 
stations and I care not who builds the big ones. 

We therefore return to our original proposition and once 
more repeat that the engine in the power station of an elec- 
tric railway is essentially an under-loaded engine, and not 
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an over-loaded engine, and must be so treated. Having 
established this premise, the next and reasonable thin 
would be to examine the essentials of an engine capable o 
giving a high duty under light loads; or, more properly 
speaking, a uniformly high duty under all and wide vari- 
ations of load. It has been well settled that no ordina 
type of engine, compound or otherwise, can accompli 
this desired result, even approximately, and since it has 
fallen in the writer’s way to be connected with the develo 
ment of certain improvements in precisely this direction, it 
will be the proper object for the next article to make the 
nature of these improvements somewhat plain. 


STORAGE BATTERIES IN RAILWAY WORK. 


BY 


N, faaea 


Tux rapid development of electric street railway indus- 
tries has given rise to the popular impression that in a 
short time electricity will entirely supersede steam as the 
motive power on steam railroads. A little study of the 
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plans proposed for moving the trains in the Belt Line Tun- 
nel at Baltimore, as far as they have been made public 
must, however, lead to the conclusion that present methods 
of operating electric railroads have to be very considerably 
modified before the manufacturer of steam locomotives 
will find his occupation gone. To get rid of smoke in the 
tunnel the trains are to be drawn through by two electric 
locomotives, developing about one-half the speed of the 
ordinary trains. To accomplish this it is proposed to erect 
a power generating station of 2,500 h. p. capacity. As the 
largest locomotives now used on the B. & O. R. R. are 
capable of developing but a little over 500 h. p. at a steam 
pressure of 150 lbs. it would appear that two steam locomo- 
tives of about 250 h. p. each would be sufficient to do the 
work that will require the erection of a power house of the 
above capacity when electric motors are employed. Allow- 
ing 85 per cent, as the efficiency of dynamos and con- 
ductors, 2,500 h. p. will produce a current of 3,245 amperes 
at a potential of 500 volts. To use such a large current 
without excessive loss in the conductors it will be necessary 
to locate the power house about midway between the two 
ends of the tunnel. This location will be in the neighbor- 
hood of the finest residences in Baltimore, and it is pos- 
sible that the residents of this vicinity might prefer to have 
the smoke and cinders from two locomotives confined to 
the tunnel rather than to have the larger amount distnb- 
uted above ground. With the aid of a few figures we will 
try to show that by using storage batteries this, and sim- 
ilar work, might be done at a much smaller first cost and 
in a more satisfactory manner. 

The first and most obvious advantage of using storage 
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batteries would be that the generating plant could be re- 
duced from one capable of developing the maximum to one 
a ed of developing only the average current required. 

ith motors having the same relative torque as those now 
in general use the maximum current required in the case 
now considered, where only two motor units would be in 
use, would be at least four times as great as the average 
current necessary to do the work. is will, no doubt, 
explain why it is proposed to use a generating plant capa- 
ble of developing power so much in excess of what at first 
sight might appear to be really necessary. Taking, then, 
the average current required at 25 per cent. of the max- 
imum that can be generated by 2,500 h. p., and assuming 
that the motors would not be in actual motion more than 
eighteen hours out of twenty-four the average current used 
would be 3,245 (amps.) X . 25 X .75 = 608 amperes. If we 
allow 80 per cent. for the efficiency of the battery, the 
charging current necessary would be 760 amperes at 500 
volts This current could be supplied from a generatin 
plant of 542 h. p. By using two sets of batteries connec 
in series, the charging current might be changed from 760 
amperes at 500 volts to 380 amperes at 1,000 volts. The 
method of connecting pl batteries is shown in the ac- 
companying diagram. The middle of the battery is con- 
nected to the earth or rails, and the two ends to the con- 
ductors, one over each track. This arrangement would 
secure all the advantages of a three-wire system without 
the necessity of using a third wire, at the same time makin 
it impossible to receive a shock of over 500 volts by ground- 
ing any part of the system. In the case now considered, 
the batteries would be placed in recesses in the side of the 
tunnel, while the higher voltage used would render it prac- 
ticable to locate the power house at a considerable distance, 
wherever it might be found most convenient. 

The comparative cost of the two systems would be as 
follows : 
2,500 b. p. plant, 


500 cells, each weighing 966 


engines, smoke- pounds and capable of giv- 

stack, power house, ing a maximum discharge 

eta, at $110 per of 1822 amperes, at 25 cts. 
He TT 8275, 000 per pound: 

180,370 Batter. 8120, 750 

— 542 h. p. plant, eto. 59, 620 

Difference 894, 630 —n — 

$180,370 


This shows a saving in first cost of nearly $100,000 in 
favor of storage batteries, In estimating the weight of 
battery necessary, we have taken as a basis the weight and 
maximum discharge rate of the cells that are at present, 
and have for many months, been operating successfully 
one of the storage battery roads in this country. 

As the weight of the battery is not so much a considera- 
tion in stationary work as the durability of the positive 
plate, 25 per cent. has been added to the total weight in 
this estimate to allow the metallic support in the positive 
plate to be made twice as heavy as that in the portable 
cells now made. No allowance has been made for the 
fact that on account of the battery receiving a constant 
current from the charging circuit the demand upon it 
would never be more than 75 per cent. of what it would be 
if used on a car. 

As the manufacturer of lead batteries does not require 
either expensive machinery or skilled labor, the above fig- 
ures would, we think, allow a fair profit to all concerned. 
The depreciation of a lead battery is simply the cost of 
labor in reconstructing the positive plate. The commercial 
value of the oxide formed by the oxidation of the positive 
support is somewhat greater than that of the metallic lead 
necessary to replace it. The oxide can be used over again 
indefinitely. For stationary work, with ordinary atten- 
tion, the annual depreciation ought to be less than 10 per 
cent. The saving in fuel and the diminution in the wear 
and tear that would result from operating a small gener- 
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ating plant at a constant load, and at its best efficiency, 
with the advantage of being able at any time to shut down, 
would more than offset the Joss and depreciation in the 
battery. 

In the above estimate we have included the cost of a 
55 station, but in this case the erection of a power 

ouse would not be really necessary. Within a radius 
of one-half a mile from the tunnel there are four lighting 
stations with an aggregate generating capacity of over 
2,100 h. p. The demand on this power for lighting does 
not exceed, in the busiest season, an average for the 24 
hours of 1,000 h. p., leaving a balance of 1, 100 h. p., that could 
be used for other purposes. After deducting 542 h. p. 
for moving the train in the tunnel, there would still remain 
558 h. p. With batteries located at proper centres of dis- 
tribution, this power would be sufficient to operate a street 
railway of 50 cars. Any direct current lighting dynamo 
could be utilized for generating a 1,000-volt current. Aro 
light machines might be joined in parallel and incandescent 
machines in series. If necessary or convenient the bat- 
teries might receive current from diferent stations, pay- 
ment for the same being made by meter. 

By the use of storage batteries located at different points 
along the route and charged in this way, electric railways 
could economically encroach more and more on the domain 
of steam railroads. Natural sources of power, such as 
waterfalls, would become much more available for the type 
of railway motors now used, and the dynamos in lighting 
stations could be kept in almost constant service instead of 
being allowed, as at present, to sleep all the sammer day 
under canvas covers. 


NEW FAN MOTOR OF THE INTERIOR CONDUIT 
AND INSULATION COMPANY. 


Now that the warm weather is upon us, it is a fitting time 
to make note of the various improvements that have been 


Fia. 1.—LUNDELL IRON-CLAD FAN MOTOR. 


recently made in fan motors, which add so much to our 
comfort during the warm summer months. The Interior 
Conduit and Insulation Company, of New York, are bring- 
ing out an entirely new form of fan motor, the invention 
of Mr. Robert Lundell who is connected with the company. 

Many attempts have been made to design small dynamos 
and motors in which there should be prono | no mag- 
netic leakage, but in the usual types of motor the leakage 
frequently amounts to from 40 to 50 per cent. thus re- 
quiring an extra heavy magnetic circuit and producing a 
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field magnet of low efficiency. The practical elimination 
of all magnetic leakage constitutes the chief factor of 
efficiency in the new Lundell motor, although it is not the 
only one. 


Gu» 


Fia. 2,— ARMATURE OF LUNDELL FAN MOTOR. 


This great desideratum is attained in the manner shown 
in Fig. 1. As will be seen the armature and pole-pieces 
are surrounded by asingle magnetizing coil, which, in turn, 
is itself totally surrounded by the keeper or yoke, thus 
leaving no chance for stray magnetism. It is a true iron- 
clad field magnet, having at the same time the shortest 
5 magnetic circuit. The keeper would form a per- 

ect sphere were it not for the slight projections consti- 
tuting the bearings. 

The motor assumes wonderfully small dimensions for 
any given capacity, due to the fact that every cubic inch 
of space inside the spherical keeper is effectively utilized. 
It is also very light on account of a short magnetic circuit 
having the smallest possible cross-section, with compara- 
tively few turns of wire in the magnetizing coil. 

The type of armature adopted, as shown in Fig. 2, is a 
modern Pacinotti drum, proportioned with a view to maxi- 
mum efficiency. In the 9 of the motor particular at- 
tention has been paid to the shape of the pole - pieces in re- 
lation to the reaction between armature and field magnet. 


Fig. 4.—BRACKET FAN MOTOR. 


Thus the motor has been rendered sparkless, and the point 
of commutation remains fixed between the limits of load 
and at reversal of rotation. The need for a special rocker- 
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arm for e and adjusting the brushes is con- 
sequently obviated. The brushes themselves are small 
carbon pencils, fitted in bayonet-jointed holders, and held 
upon the commutator by a small spiral spring. 

The new motors are furnished in five different styles, 
the engraving Fig. 3 showing the regular desk fan with 
wire screen. Fig. 4 illustrates the bracket fan motor and 
demonstrates the ready adaptability of the motor to be 
placed in almost any position. By means of a neat sus- 
pension chain the motor can also be readily hung from the 
ceiling and with equal facility set to drive a vertical 
ceiling fan. 

The % h. P- motors are all fitted with ball bearings which 
require no oil, a most valuable consideration. They run at 
a maximum speed of 1,800 revolutions per minute, a mini- 
mum speed of 900 and a mean speed of 1,150 at 110 volta 


FId. 8.—DESK Fan MOTOR. 


E. M. F.; while the 4 b. p. motors have a maximum speed of 
1,800 revolutions, a minimum speed of 900 and a mean 
speed of 1,000 revolutions per minute. 


ELECTRIC CRANES FOR THE WORLD'S FAIR. 


Visirors to Machinery Hall will be enabled to pass from 
one end of the building to the other at an elevation, and 
thus gain a bird’s-eye view of the vast area of exhibits, and 
to see many of the larger exhibits to much greater advan- 
tage than will be possible from the floor. To accomplish 
this three mammoth electric traveling cranes will be con- 
structed, each with a lifting and carrying capacity of 40,000 
pounds. Contracts for their construction have been let 
to the Yale & Towne Manufacturing Company of Stamford, 
Conn., the Morgan En ae alee of Alliance, Ohio, 
and the Edge Moor Bridge orks of Wilmington, Del. 
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It ta doubtful tf any great truth has ever been lost; though some 
: may Rn apparently lain dormant for a time, yet they have continu- 
; aliy produced results.—Joseph Henry. 


CONFLICTING ASPECTS OF LAMP LITIGATION. 


HE decision of Judge Acheson, in the suit of the 
; United States Electrio Lighting Company against 

the Edison Lamp Company for alleged infringement of 
Weston’s patent for hydrocarbon treatment of carbon 
burners for incandescent lamps, an abstract of which we 
publish in another column, may or may not mark an im- 
portant epoch in the history of incandescent lamp litiga- 
tion, but it will certainly have the effect of raising some 
decidedly interesting and important legal questions. Judge 
Acheson holds that the public exhibition by Sawyer and 
Man of a “large number of incandescent lamps contain- 
ing treated or flashed carbons, between March, 1878, and 
May, 1879, was “a practical and public use.” This, it will 
be noted, was some time-prior to any attempt by Edison to 
make use of carbon. Sawyer and Man took out two 
United States patents, and at least one British patent, 
covering their invention of hydrocarbon treatment. The 
British patent, known as the Cheesbrough,” of Novem- 
ber 28, 1878, was fully sustained by the highest courts of 
that country, after protracted litigation, its principal claim 
being forthe “method of preparing the illuminating por- 
tion of an electric lamp, consisting of electrically heating 
the same while it is surrounded by a carbon gas or liquid.” 
- The first domestic patent (No. 211,262), dated January 7, 
1879, was similar to the British patent, except that the pro- 
cess claimed was, for some unexplained reason, limited to 
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immersion in hydrocarbon “liquid.” After the issue of 
this patent, the United States Electric Lighting Company 
filed a conflicting application, claiming priority of inven- 
tion in behalf of Edward Weston, making substantially 
the same claim as that of the above-mentioned British 
patent, and ultimately succeeded in securing the patent 
which has now been pronounced invalid by Judge Acheson. 
The present adjudication is, therefore, in effect, an affirma- 
tion of the validity of the Sawyer and Man patent. More- 
over, on November 29, 1878, Sawyer and Man obtained a 
second patent covering an electric burner of carbon “ con- 
solidated and purified by electrical treatment in combina- 
tion with a carbonaceous substance,” which, of course, 
embraces treatment by gaseous as well as liquid hydro- 
carbons. But it will be noted that both these patents were 
issued, and one of them was applied for, subeequent to the 
date of the British patent for the same invention, which 
circumstance still further complicates the legal situation. 
Both of these Sawyer and Man patents, as well as the dis- 
credited Weston patent, are now controlled by the West- 
inghouse Company, a fact which is the more interesting to 


lamp manufacturers, inasmuch as nearly all the incandes- 


cent lamps now made contain carbons which have been 
treated by the hydrocarbon process. Another point of 
interest in connection with Judge Acheson’s decision is, 
that the finding is directly contrary to that of the late 
Judge Bradley, in the McKeesport fibrous-carbon case, who, 


upon precisely the same evidences of fact, held that the 


work of Sawyer and Man was not a “practical and public 
use,” and hence did not anticipate Edison’s subsequent 
discoveries, In short, itlooks very much as if the prospect 
of a final settlement of the legal status of the incandescent ` 
lamp, in view of this decision, was farther off than ever. 


GROUNDING THE NEUTRAL. 


InsuRANCE bodies, especially those in New York, have 
of late made considerable ado over the practice pursued by 
the local Edison Company in this city in grounding the 
neutral on their three-wire system. While those opposed 
to this practice point out the dangers arising from a per- 
manent ground on any electric system, the advocates of the 
method of grounding contend that by the practice pursued 
the entire system is relieved of one-half the strain on the 
insulation, and that hence the liability to leakage is reduced 
just to that extent. It has been generally supposed that 
the practice of grounding the neutral was only practiced in 


this country and in a few isolated cases, but that it is prac- 


ticed abroad, by reputable firms, will be somewhat of a 
surprise to the opponents of this method. In a recent 
number of the Elektrotechnische Zeitschrift we note that 
the well-known firm of Schuckert & Co., of Nuremberg, 
employed the grounded neutral in their installation at the 
Frankfort Exhibition, and that the station put in by them 
at Altona near Hamburg is now operated on a like plan. 
They also draw attention to the fact that the uninsulated 
conductors laid in the ground in the immediate neighborhood 
of telephone and telegraph offices gave rise to no complaint. 
The same practice appears to be in vogue in Athens, but 
the only difficulty there encountered is due to the fact that 
the lead armor with which the conductors were covered 
was employed as the return neutral in contact with the 
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earth ; hence electrolytic action set in which destroyed the 
lead covering. Where such a covering is not employed, 
however, it is apparent that the difficulties in this respect 
would not be encountered. We have deemed it well to call 
attention to foreign practice in this respect, in order to 
show that electrical engineers abroad have also recognized 
that the grounded neutral possessses advantages, and that 
if properly carried out it is not as dangerous a plan as some 
would have us believe it is. 


STORAGE BATTERIES IN RAILWAY WORK. 


Waits the storage battery as applied to electric railway 
work has heretofore been considered almost exclusively 
from the standpoint of its application directly to the cars 
to be driven, but little attention has apparently been 
bestowed upon the method of its atilization in the power 
station itself. It goes without saying that in electric rail- 
way work, for the most part, large fluctuations in power 
will be encountered, and if by any means the economy of 
operation can be increased, all means to that end ought to 
be applied. In considering the application of electric loco- 
motives to the propulsion of trains through the Baltimore 
tunnel, Mr. Macrae, in this issue, argues that by the use of 
storage batteries better results would be obtained than by 
the application of the current direct, Mr. Macrae’s figures, 
it is true, are only approximate and based on the assumption 
that the difference between the mean and a maximum load 
would be as great, in the case considered, as in the ordinary 
electric road operating only two cars. Until the detailed 
amount of traffic passing through the tunnel is known, it 
would be hardly practicable to form an intelligent judg- 
ment as to which plan would be the better, but the sug- 
gestion of Mr. Macrae appears to be worthy of respectful 
study. 


UNDERGROUND ELECTRIC RAILWAYS. 


THE commissioners appointed by the General Term of 
the Supreme Court to decide whether the railroads proposed 
by the Rapid Transit Commissioners may be constructed 
according to the plans and specifications of those commis- 
sioners, such decision to be in lieu of the consents of the 
abutting property-owners, have decided broadly in favor 
of the scheme laid out. The plan recommended is practi- 
cally an underground road from the Battery to Fifty-ninth 
street and to One Hundred and Twenty-first street, and 
thence to city limits by viaduct or underground structure. 
There is also included an east-side line up to Forty-fourth 
street, from Fourteenth, and a loop down town around 
City Hall Park. In regard to the motive power, the com- 
missioners declare that electricity can be used, and that the 
conclusion has been arrived at after consultation with 
experts. The commissioners further express their belief 
that capital will be readily forthcoming for the enterprise. 
Argument is to be heard on June 29 as to the acceptance 
of this report. 

It is significant that while an American body has thus 
been deciding again in favor of underground electric trac- 
tion, an English body of even more importance and influ- 
ence has placed itself on record in similar terms, A joint 
committee of the two British Houses of Parliament, having 
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under consideration the numerous plans for extending the 
underground electric railway service of London, in which 
it is proposed to expend several millions of dollars, has ex- 
pressed its opinion in favor of the underground system, 
and also reports that the evidence as to the adequacy and 
reliability of electricity is convincing. Even should New 
York still be denied the rapid transit facilities it so badly 
needs, London bids fair to enjoy soon an underground elec- 
tric system of proportions fully equal to those of the old 
steam tunnel system, now admitted to be behind the march 
of improvement and the demands of the day. But there 
is no good reason why New York should lag behind in 
any respect of modern convenience and advantage. In 
fact, of the two cities, New York has probably the in- 
ferior facilities at the present time, owing to the restric- 
tion of travel in the busy hours toa single direction; so 
that even a small measure of relief, enough to keep pace 
with the mere normal rate of increase, would be welcome. 


THE GROWTH OF THE THOMSON-HOUSTON COM- 
COMPANY. 


WE publish in this issue from the pen of Mr. A. C. Shaw 
an article of unusual interest, descriptive of the rise and 
growth of the Thomson-Houston Co., and of its present 
plant and processes. This company has gained its promi- 
nence through one of the rarest combinations of inventive 
genius, financial skill and executive ability that the world 
has ever seen, and it was fitting, that as it now merges into 
an even larger organization some note should be made in 
this manner, of its evolution. If success have any lessons 
for us, there must be much of instruction and suggestion in 
such a brilliant record as this. To us, one of the most strik- 
ing features of the story is that the company made ite 
hamble beginnings at a time when it seemed as though the 
mighty competitors already in possession of the ground had 
pre-empted every opportunity of growth and prosperity. 
What encouragement lies in this fact for brains and capital 
embarking to-day in electrical enterprises! After all, in 
electricity, the greater does not lie behind, but keyond. 


-4 


An “I Am Bir Oracle’? on Electrio Railways. 


One of the most persistent opponents of the trolley 
system for Brooklyn and New York has been Mr. David 
M. Stone, the venerable editor of the Journal of Commerce. 
That he knows what he is talking about may be inferred 
from the subjoined passage, which appears ın one of his 
articles under date of June 20 : “It will never be safe to 
ride in a trolley car while the present system is used. The 
passengers cannot avoid the infiuence by induction of the 
electric current. Palsy will be common among the throng 
of those who will use these means of conveyance, and life’s 
currents will be checked by the unseen agent so little under- 
stood but so recklessly employed.” Such a case of ignor- 
ance as this is certainly hopeless. Evidently, the unseen 
agent is very “little understood ” by some who would set 
themselves up as Sir Oracles. But for Mr. Stone’s long 
years of public service, his language “so reckleaaly em- 
ployed ” would warrant about as severe a rebuke as could 
be given it. 
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or Among the Dynamo Builders of Lynn. 


BY 


7 


U NTIL within the last ten years 
' the town of Lynn, Mass., was 
bat little known to any one 
outside of the shoe trade, in which 
business it had undoubtedly earned 
a wide reputation. It was little 
» thought at that time that it would 
become the home of so large an 
electrical industry as that repre- 
sented by the Thomson-Houston 
Electric Company. Now, it would 
be safe to say, not only is there no 
one who is interested in the smallest 
way in electrical pursuits who has 
not heard of Lynn, but there are few 
who have ever had the opportunity 
who have not visited this town which 
contains, probably, the largest elec- 
trical industry in the world. It will, 
therefore, be a matter of universal 
interest to present to our readers a 
description of the factories of the 
Thomson-Houston Company, with 
a few brief notes of their methods 
of manufacture and some desorip- 
tion of the various goods which are 
daily being turned out for shipment to all parts of the 
world in this busy town on the coast of Massachusetts. 


II. 


Among the manufacturers of the larger and heavier 
classes of electrical apparatus in this country, there is 
probably no company whose history contains so unbroken 
à record of successes as that of the Thomson-Houston Com- 
pany. Much of this is naturally due to the inventive 
genius of the founder of the industry, Professor Elihu 
Thomson, but the wonderful business success of the com- 
pany, in its growth from a small manufacturing concern in 

ew Britain, Conn., with a paid up capital of only $87,500 
to the gigantic organization of to-day, with its capital of 
$18,400,000, is undoubtedly the result of the brilliant 
financial management of Mr. C. A. Coffin, the general 
manager of the company, and the living mainspring of the 
whole concern. The Thomson-Houston Company was 
originally formed in 1880 in New Britain, under the name 
of the American Electric Company, to manufacture arc- 
light dynamos from the designs of Prof. Elihu Thomson 
and Prof. E. J. Houston, who had previously successfully 
built an eight.light dynamo with automatic regulator in a 
small shop in Philadelphia. The newly organized com- 
pany secured the old Stanley works for their factory, and 
struggled along for the first two years very slowly, but 
overcoming many difficulties, and laying a solid foundation 
of valuable experience and good patents, In the early 
part of 1882 the majority of the stock fell into the hands 
of the president of the Brush Company, who, however, in 
the fall of the same year, having made no endeavor to 
push the business, allowed it to lapse into the hands of 
certain Lynn capitalists. These gentlemen, headed by 


Mr. H. A. Pevear, S. A. Barton and C. A. Coffin, imme- 
diately reorganized the business on an active basis, and 
changed the name of the company to the Thomson. Houston 
Electric Company, obtaining a charter previously granted 
under the laws of Connecticat, with a capital of $87,500. 
The business was still carried on at New Britain, but 
preparations were early made to transfer the factory to 
Lynn, and a building having been erected in that city on 
Western avenue and Federal street, the removal of the 
machinery took place in the fall of 1883, and we present a 
picture on this page of the factory as it appeared in 1884, 
and which is now used as factory A, shown in the plan. 
Since that time the business has gone on steadily increasing, 
and new branches have been constantly added, including the 
direct incandescent, alternating incandescent, motor and rail- 
way work, and lastly the mining department. As the busi- 
ness increased the factory facilities were naturally increased, 
until from the original floor space of 26,962 square feet, 
they now occupy 342,000 square feet, or about eight acres. 
In the same way the number of operatives in January, 1883, 
was only 45, while in January, 1892, they were 3,492, and 
at the present time there are more than 4,000. On July 22, 
1880, the capital stock was increased to $125,000 ; on May 
24, 1887, it was increased to $500,000; and on March 8, 
1888 it was increased to $1,000,000. It ultimately reached 
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$18,400,000, and, at that stage, merged with the Edison 
General Electric Co., with which it will now constitute the 
General Electric Co. 


III. 


To assist out readers we show on page 658 a plan of 
the factories as they stand at the present time, each one of 
which is known by a letter of the alphabet and so desig- 
nated on the plan. 

In describing the numerous departments of the factories, 
it is natural to commence, with the large machine-shop 
designated first L, in the plan, where all the large castings 
are received, and undergo their first treatment. Up to 
the present the Thomson-Houston Company have had no 
foundry of their own, but have had all their iron castings 
made outside, though arrangements are now being perfected 
whereby they will run their own foundry, and thus be 
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enabled to produce a finished machine from the rough pig 
iron, to the eg te dynamo ready to be set up in its ap- 
pointed place. is machine-shop shown in our engraving 
on page 649 is a large well-lighted room, measuring 75 feet by 
187 feet, and occapies two stories of factory L, with a gallery 
at either side, used for winding armatures. Heavy machine 
tools are arranged along either side, and the fitting together 
of the parts is done in the middle of the shop. The shaft- 
ing for this shop is all run by railway motors, of which 
there are five situated in convenient places. The machine, 
tools consist of heavy planing machines, lathes, drills, 
special machines for boring the inside of the pole-pieces of 
the various classes of dynamo, and some special machinery 
for boring the large 670 h. E M. P. 500-volt railway genera- 
tors. Here may be seen all kinds of dynamos and generators 
in their initial state, and it is interesting to see the easy way 
in which the parts of these large electrical monsters are 
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Passing into the adjoining factory C on the same floor, 
we reach another huge machine-shop, which is devoted 
chiefly to the machining of the railway motors, of which a 
multitude can be distinctly seen in our illustration on page 650 
stacked up in rows, either awaiting their turn to be planed and 
bored, or finished ready to be moved on to the next process. 
In this room there is a huge array of planing machines, 
shown on page 651, each one capable of planing four W. P. 
motors at one time, and at the further end is situated 
a forest of drilling machines, which bore the necessary holes 
for bolts and other purposes. In this shop also the fields of 
the W. P. motor are bored, and the bearings are all fitted 
with brasses, the present capacity of the shop being 150 
W. P. motors per week. In one corner of this shop may 
also be seen a number of men busy building up the arma- 
ture cores from the soft laminated iron, and some half 
dozen very ingenious machines working hard cleaning out 
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prepared for being ultimately fitted together, some having 
their flanges planed, some having holes bored for fitting 
together, and others in a more finished state having been 
bolted together, having their pole-pieces bored out, and their 
rough edges dressed down. Overhead, running on rails on 
a level with the gallery, is a huge 30-ton traveling crane, 
manufactured by the Morgan Engineering Company of 
Alliance, O., and operated by three T. H. motors, so that it 
has three simultaneous movements, being able to move 
along the length of the shop, raise or lower its load, and at 
the same time move it across the breadth of theshop. By 
means of this crane every inch of floor space is made avail- 
able and the utmost economy in handling the heavy cast- 
ings is attained. In addition to the crane, there is 
also a track leading through the middle of the shop, on 
which castings can be transported from one part of the 
factory to any other on motor trucks. 


— — — — 


the slots in the iron-clad armature cores, so as to leave them 
perfectly smooth for the winders. 


IV. 


Passing up stairs in this building we come to second C, in 
which there are a number of different operations going on. 
The end near factory L is devoted to assembling the rail- 
way motors, patting on the field spools, inserting the arma. 
ture, aud then submitting them to a crucial working test, 
by gearing them to one another in such a way that one 
motor is run as a receiver, while the other is made to work 
as a generator. In another part of this room also the 
assembling and testing of the smaller generators take place, 
it being devoted to alternating dynamoer, railway generators 
and direct current incandescent dynamos of the motor type 
up to about 100 h. p. The spool winding for the motors is 
also done on this floor, and a large number of men are kept in 
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constant work on thisoperation. The further end of this room 
is devoted entirely to the testing of transformers of all sizes. 
These are arranged on shelves around a small apartment, 
carefully partitioned off from the rest of the room, and 
have to stand a test of several hours under full load. Each 
converter is also tested up to 5,000 volts before being filled 
with oil and sealed up, by means of a transformer having 
a 8 up to 10,000 volts. Here also the accommodating 
attendant will be glad to demagnetize the visitor's watch, 
should it have become magnetized, by inserting it in a coil 
of wire, in which the alternating current is flowing, 
attaching it to a string, revolving it rapidly, and gradually 
withdrawing it from the influence of the magnetic circuit. 

Passing up stairs again into the third floor of factory C, 
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before putting them together, another inserting them in 
two iron bands with innumerable screws for compressing 
them into the desired size, and insulating them with mica, 
while others are busily engaged turning them down, and 
fitting on collars or end plates for holding them in their true 
position. Here also may be seen commutators of all sizes, 
from a small one of three inches in diameter to the largest 
commutator for the 670 h. p. generators measuring 25 
inches diameter, composed of 180 segments and weighing, 
when completed 1,950 pounds, 


V. 


Leaving factory C and returning to factory L on the 
second floor, or rather the galleries of the large machine- 


MACHINE SHOP IN FACTORY “ L” FOR HANDLING HEAVY WORK. 


we come first to the manufacture of transformers. Here 
the laminated iron cores are pressed together by the machine 
shown in the accompanying cut on page 652, and the spools of 
the primary and secondary circuits, which are also wound on 
this floor, inserted in place, after being carefully insulated. 
Further along may be seen the manufacture of switches and 
resistance boxes, with all their accompanying parts of slate 
bases, insulated handles, German silver resistance coils, and 
other details. The remaining third of this floor is entirely 
devoted to the manufacture of commutators, and we present 
a view of this interesting process in the accompanying 
engraving, page 652. Here may be seen commutators in all 
stages of manufacture, one man trueing up the segments, 


shop, already mentioned, we arrive at the armature winding 
department, which appears at first sight to be the busiest 
scene in the whole factory. 

Standing at the door and looking down the length of one 
of these galleries, are seen a veritable army of men all 
engaged in winding railway motor armatures. Over 400 
men are employed in these two galleries all busily engaged 
in winding the armatures which are arranged on each gallery 
in four long rows, with two men at each armature. The 
one gallery is entirely devoted to railway motor armatures, 
while the other contains a number of armatures for various 
purposes and of various design, W. P. railway, S. R. G. 
railway, alternating and drum type for incandescent work. 


650 


At the end of this hall there is a small communicating 
gallery from which our view of the machine-shop is taken, 
and on which can be seen at one time over 400 men at 
work. 

Passing again up stairs on to the third floor we reach another 
machine-shop, shown on page 653, filled with a lighter class 
of tools than those in the other machine-shops. Here all the 
pinions for the railway gears are made, being cut out by gear 
cutting machines from solid steel forgings. The dust-proof 
oil cases for enclosing the gears are also made on this floor, 
together with the self-oiling boxes, for the bearings, which 
form a particular feature of all Thomson- Houston machines. 
Bearings, light shafting, key seating and a host of similar 
work is also in full progress on this floor, while the small 
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bling of arc lamps, and in boxes and other receptacles are 
seen thousands of parts of the well-known type of Thom- 
son-Rice arc lamp. Accommodation is also here provided 
for a large stock-room, while another part of the floor is 
devoted to the manufacture of the innumerable small special 
tools used in the manufacture of the various electrical 
8 in the different shops. 

he third floor of A is devoted entirely to the manufac- 
ture of incandescent lamps of various candle powers and 
voltages. In another part of the factory a number of boys 
are engaged in unpacking the glass as it comes from the 
glass works, cleaning it out and sorting it into various port- 
able rack trays by which it is conveyed to the men who 
afterwards fashion it into the necesary shape for receiving 
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MACHINE SHOP FOR FINISHING RAILWAY Motors, Factory “C.” 


motors up to 15 b. p. are here assembled, afterwards being 
taken to second C for testing before shipment. 


VI. 


Having thus completed our visit to factories C and L, 
we now pass on to factory A, and find ourselves in the region 
of the well known familiar arc light machines. On the 
second floor as represented on page 652 a number of men are 
employed in winding the coils for the spherical armatures, 
so well known that they need no description. In another 
part of this room, the heavy spools for the field magnets of 
the heavy railway generators are being wound, while in a 
corner by themselves the small magnets for arc lamps are 
being wound by the hundred. 

The first floor of this building is devoted to the assem- 


the filament. The glass blowers, working at benches, upon 
which the necessary blow pipes are mounted as shown in 
our picture on page 654, first take the glass bulb, open 
up the round end and carefully seal in the exhausting stem. 
At the other end of the room are arranged several rows of 
girls all busily engaged in sealing in the already prepared 
filament after having cut the globe to the proper length, 
and preparing the lamp for the process of exhaustion which 
is done in another part of the factory. This floor makes a 
very pretty and interesting scene, and it is extremely fas- 
cinating to watch the expert fingers of the girls as they 
deftly ft the two parts of the lamp together, apply the 
flame, expertly spin the lamp around and in a few minutes 
lay it aside on the waiting rack to be carefully carried 
away to the exhausting-room. Small vari-colored seals 
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are also pasted on to the lamps, each seal denoting a dif- 
ferent voltage or candle power, and preventing any chance 
of mistake after completion. 


r 
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VII. 


Passing into factory B, on the second floor we reach a 
large room also devoted to the manufacture of incandes- 
cent lamps. At the north end of this room is a large stock- 
room from which the daily shipments are made. Next to 
this are the large racks on which the finished lamps are 
tested, the lamps all being screwed on to the standard sockets 
by boys who work on piece-work, and who have got so ex- 
pert by experience that they can insert five lamps in about 
the time it would take any ordinary person to insert one. 
In the other half of the room about 30 girls are employed 
fitting the lamps with collars, as shown in the illustration on 
page 652. These collars are filled with plaster of paris, 
and the connecting wires are led through and soldered to 
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the collar. The lamps are then washed and passed into the 
photometer-room, which stands in a corner by itself and 
which is entirely secluded from the other parts of the 
room, The photometric system employed here is very 
complete, and the process is extremely interesting. The 
lamps are mounted on a revolving circular frame, which 
contains five lamps at one time, and alongside is the 
standard lamp from which by comparison the measure- 
ments are taken. As soon as the lamps are connected they 
are illuminated by a current the voltage of which can be 
changed by rheostats under the control of the girl who 
compares the shadows on the photometer with the shadow 
of the standard lamp. The work isdone on piece-work and 
is conducted in a marvelously expeditious manner. One 
girl attends to the revolving frame, putting in new lamps, 


THE ELECTRICAL ENGINEER. 


* 


i y 
7 1 | lew =! 
f | / $ N 
f f . i 
2 we | Aas | 
ful | | Wi ö \ 
* i U 


651 


and taking care of the lamps measured and marked. A 
second girl reads the voltmeter at the moment the shadows 
are announced to be alike. A third girl marks the lamp 
with the exact voltage, while a fourth girl measures the 
shadows and handles the rheostats. As the measuring by 
shadows is apt to be rather trying on the eyes, the order 
of things is reversed after measuring each tray of lamps. 
The pump- room for exhausting the lamps is situated on 
the floor above, and contains several hundred of both 
Geissler and Sprengel pumps, having a united capacity for 
exhausting 5,000 lamps a day. The Packard vacuum 
pumps for creating the vacuum necessary to operate the 
mercury pumps are situated in the basement of the build- 
ing, and are also used as usual for the preliminary exhaus- 
tion. There is used in this pumping-room about 15,000 
pounds of mercury to operate the various mercurial pumps, 
which gives some idea of the magnitude of the work here 
carried on in the manufacture of incandescent lamps. 
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A large part of factory E is devoted to the preparation 
of the carbon filament and many of the methods are origi- 
nal and have been carefully worked out. Some 65 or 70 
girls and boys are employed on this work. 


VIII. 


Passing on in factory B, on the second floor we reach 
the department shown on page 652, devoted to the testing of 
arc lamps, a sight which at first is rather trying to the 
eyes, as the racks from which the lamps are suspended can 
accommodate about 170 lamps, which produce an amount of 
light not altogether comfortable. Further along there is 
situated a number of light machine tools for the manufac- 
ture of the small parts of the arc lamps, while arc lamp 
switchboards, fuse boxes, magnetic cut-outs and lightning 
arresters are also made on this floor. 

The basement of factory B, is largely devoted to the 
testing of incandescent dynamos of the spherical armature 
type. A Corliss engine is provided for this purpose fitted 
up with every convenience for telling the horse power con- 
sumed, while there are all kinds of instruments for ascer- 
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taining the exact voltage and capa- 
city of the dynamos under test. 
The new type of armature for the 
arc light dynamos is also assembled 
on this floor. This form of arma- 
ture does away with the somewhat — 
complicated winding in the old style 
machine, the winding being com- 
posed of 30 small coils which are after- 
wards slipped on to the armature, 

through a specially prepared opening, 

so that any coil, should it burn out, 
can easily be removed and another sub- 
stituted without affecting in any way 
the other coils. 1 

The basement of factory A is chiefly *] 
devoted to the manufacture and testing of , 
arc light dynamos as well as the manu- | /A\. 
facture of the frames for the spherical [A AN 
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MN 


THE COMMUTATOR DEPART- 
MENT. 


type of dynamos, and the build- | 
ing up of armature cores. All 
the spherical dynamos are as- MRTG ff e 
sembled in this shop, while the HY) if a eae SAE fe: aaa a 
adjoining basement of factory E f 4 Ae e — 
is devoted to the building and e — 128 
turning of armature cores. 

Leaving factory A, we next 
arrive at factory I, which has 
two floors entirely devoted to 
carpenter work, in which the 
hanger-boards for the arc lamps, 
switch and fuse boxes, and all N Æ S 
the woodwork necessary on elec- H NS RUV = = =o n aaa h baa h 
trical apparatus is made. This > 4. ni. o. I 
shop is well supplied with circu- paar i Fe 
lar saws, band-saws, planing 
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tied in bundles and distributed to the various departments 
where it is used. Mica scrap is also used in the insulation 
of the large armatures, being pasted onto strong canvas 
and then cut up into long strips. One end of this room is 
devoted to tinsmith work, where all the guards for are 
lamps are manufactured, and all other tin and copper work 
used with Thomson-llouston apparatus. 

The first floor of factory J is devoted to the mining de- 

A CORNER IN THE ARO ARMATURE WINDING DEPARTMENT. partment, and here one can see electric drills, coal cutters, 

and various apparatus for mining work in all stages of 

machines, milling machines and all the necessary machinery completion. This department is kept strictly by itself, and 
for this purpose. Here also the patterns for the various all the necessary machinery for the manufacture of the 
castings are made, from which they are sent to foundries 
in the vicinity. 


Ix 


Factory J presents a very busy scene and is chiefly oo- tea ed a 
cupied by girls who are engaged in splitting and gauging | , Hien WD 
mica used in the insulating of the commutators. The 
mica is received in barrels and is first sorted out by men 
who pass it on to the girls to be split up. A large number 
of girls are employed in this work and there are consumed 
in this room a large number of barrels a week. The mica THE Arc LAMP TESTING f 
is afterwards stamped out into the desired shape, and then Room. 1 
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various parte, together with the assembling, are in the one 
room. 

Passing on we come to factory D, the second floor of 
which is devoted exclusively to the manufacture of the 
Thomson wattmeter, which has obtained so well- 
earned a reputation, and which is manufactured in very 
large numbers. The illustrations on page 654 show a few 
of the processes in this department, and the visitor will 
find in this room much that is of great interest, as the work 
is extremely fine and of the most exacting character. 
Girls are employed in this department for winding the 
tiny armatures, and it is curious to watch their swift moving 
fingers as they lightly wind che hair-like wire on the 
tiny cores, sort out the ends and solder them on to the 
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supervision. Prof. Thomson is a skilled mechanic himself 
and can show a workman how to make an intricate piece 
of mechanism, by practically taking hold of any of the 
tools in the room. The room itself is fitted up with lathes, 
planing machines, shapers, drill presses, and all necessary 
tools. In the centre of the room is aswitchboard from 
which can be derived all kinds of currents, direct and alter- 
nating and of high and low voltage. Standing round the 
room are models of various apparatus recently perfected, 
and numbers of machines and different pieces of appar- 
aratus still in the experimental stage. . Attached to this 
room also is a complete supply department containing 
sheet metal of all kinds, screws, brass tubing, roda, etc., 
from which nearly any kind of electrical device can be 
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commutators. The commutators are also put together on 
this floor, while men are busily engaged in assembling the 
frames, trueing the revolving copper plates, and finishing 
up the meter ready to be tested. This latter process is ac- 
complished on the floor below, each meter being subjected 
to a time test and careful calibration before shipping. 


X, 


Probably one of the most interesting and attractive por- 
tions of the whole factory is the part of factory D, which 
is devoted entirely to the purposes of a laboratory for Prof. 
Thomson, into which, however, but few visitors ever gain 
access. This laboratory is really a genuine workshop in 
which are employed some half dozen skilled mechanics 
besides the regular assistants under the Professors own 


made. The laboratory can be conveniently reached by a 
bridge from the office building and the Professor divides 
his time pretty equally between this room and his own 
private office. 


XI. 


Factory K, commonly called the power house is a par- 
ticularly interesting one, and is devoted to the assembling 
a and testing of the large railway generators, and we present 
picture of this room, on page 655, showing an M. P. 500 volt 
railway generator for the West End Street Railway Com- 
pany, of Boston, in the process of being tested. Ample 
steam capacity is provided by two Abendroth & Root boilers 
and four Manning boilers situated in an adjoining room, the 


steam pipe connections 
to the engines being all 
carefully covered with 
magnesia sectionai 
covering to prevent 
loss from radiation 

of heat. The motive 
wer is provided 

ya large 750 h. p. 
compound Green en- 
gine, in a separate 
room, with the shaft 
extending into the 
power house, on which 
is hung a heavy driving 
wheel 18 feet in diam- 
eter with 67-inch face. 
This driving wheel has a 
double crown and carries two belts, so that it can drive 
direct onto one of the largest size of generators, or on to 
a line of countershafting used for driving a number of 
smaller generators when required. A 440 h. p. Armington 
& Sims engine is also used here for testing the smaller 
sizes of generators, and in the further end of the room is 
provided a large dynamometer for carefully measuring and 
testing the horse powers and losses due to fric- 
tion and other causes. Running overhead is an 
electric traveling crane capable of lifting 40,000 
pounds, for ure in handling the heavy apparatus. 


FItT1nG THOMSON WATTMETERS., 


XII. 


The visitor has now to cross Federal street, 
and the first factory reached is F, commonly 
called the car shop. Here a number of interest- 
ing processes are going on, and we show a 
glimpse on page 656 of the winding of the 
heavy Gramme ring armatures 
for the monster railway gener- 
atore. Some half dozen of the 
heaviest size are as a rule in 
process of winding, three 
men being necessary 
for each armature, 
one skillful arma- 
ture winder and 
two assistants. In . 
another part of this 
shop are situated a 
number of heavy 
punch presses, 2 
shown on page 656 “fr 
stamping out the oS 
laminated arma- 
ture cores from the 
thin metal sheet. 
Another series of 
machines are busy 
punching out the 
slots in the outside 
circumference of 
these armature 
cores, which are 
destined later for 
the reception of the winding. The pieces for the railway 
rheostats are also punched in this shop, and a number of 
presses are also kept busy punching out large quantities of 
mica for various purposes. Alongside is the factory F ex- 
tension which contains the forging shop, where all the 
smaller forgings used in the manufacture of the various 
classes of Thomson-Houston apparatus, are made in the 
usual way by the aid of a large number of steam hammers 
and brawny sinewed smiths. We show two views of this 
shop on page 657 and it will be observed that the Thomson 
electric welding apparatus is used extensively in this depart- 
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ment. Passing into factory H, we come upon a busy scene, 
some 75 men being Kept constantly employed in shipping the 
entire product of the various factories. In order to give some 
idea of the magnitude of this work it is interesting to note 
that during last year, 1891, no fewer than 40,000,000 pounds 
passed through this department, and were safely loaded on 
the freight cars on the adjoining tracks. Every conveni- 
ence for handling this work has been provided, the railway 
tracks being alongside one end of the building, the tramway 
track which communicates with every department of the 
factory, running intot his room, while overhead cranes, used 
for lifting the heavy pieces into the boxes and conveying 
them from one part of the room to another, are called in con- 
stant requisition. Two large stock-rooms are also situated 
at one end of this room, while on the floor below all the old 
scrap is carefully sorted out, and the different metals are 
assigned to different heaps for future use. The third floor 
of factory H is devoted to the manufacture of i 
all kinds of small articles, such as rail- 

way rheostats, circuit breakers, 
cut-outs, etc. A number of lads 
are also here engaged in 
soldering the special 
fuse metal to the 
brass ends for fuse 


links. There is also 
a vast amount of 
machinery for 
manufacturing all 
kinds of screws 
and odd parts, used 
in the various de- 
partments, and 
much time could 
be spent in watch- 
ing the marvelous 
automatice mach- 
ines, which seem 
to be inspired with human intelli- 
gence in turning out finished screws 
of all kinds and sizes, from solid rod. 

The brass foundry, of which we 
present a picture on page 657 also 
forms a busy scene, and is a com- 
plete department in itself. About 
half of all the brass work used on 
commutators, armature spiders, lamp 
coils, spools, brackets, etc., is here 
cast, a large gang of men being kept 
in constant employ, the remainder of the brass castings 
being purchased from outside foundries. 
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XIII. 


The lighting and power circuits of such a large factory 
are a matter of considerable importance, and the question 
becomes even more involved when it is desired to use the 
dynamos or generators which are being tested from day to 
day on the shop circuits. At present there are about 300 aro 
lights and 3,000 incandescent lamps in daily use for lighting 
in the shops, and the dynamos for running them are distrib- 


June 29, 1892.] 


uted in various locations. The switchboards are interlaced in 
such a fashion that the load can instantly be transferred 
from the regular dynamos to any generator or dynamo 
under test. Such a combination is extremely valuable not 
only for testing purposes, but in the case of shutting down 
at night of any engine the factories can always be lit up 
from some other engine. Besides the lighting plant there 
are in use for power purposes, four 100 h. p. and one 80 h. p. 
generators, with about 500 h. p. of motors distributed 
through the shops, doing all kinds of work, such as driving 
shafting, elevators, cranes, electric motor cars, locomo- 
tives, etc. The system of switches is the same as for the 
lighting plant, so that any generator being tested can be 
used for this purpose. , 

The company are now erecting on the bank of the 
Saugus river, a power house, 120 feet x 250 feet, which will 
contain the entire electric and steam plant except that for 
heating tbe factory. As the location is about a mile from 
the present buildings it will be a good example of the 
electric transmission of power for factory use. 
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XV. 


The rapid growth of the factory at Lynn, aud the im- 
mense amount of detail work, necessarily requires a large 
force of clerks, draughtsmen, engineers, stenographers and 
other assistants, and about two years ago the handsome 
building known as Office Building in the plan was erected for 
office purposes. This building is situated on Center street, 
between the factories C and D, and is of convenient access 
from all parts of the factory. It measures 125 feet deep by 
48 feet wide, and is four stories high. On entering the office 
building, one enters first a small reception-room, guarded 
by a military-looking gentleman, who requests the visitor 
to write his name in a large register, and will then courte- 
ously take care of his magnetizable watch while he is being 
shown through the factory. Behind this reception-office is 
situated the office of the production department, of which 
Mr. D. M. Barton is manager, who, with his corps of 
clerks, sees that the proper production of apparatus is kept 
up, and that a sufficient supply of new material is ordered 
and received. 


THE POWER Housk, FACTORY K,“ SHOWING AN M. P. 500 RAILWAY GENERATOR UNDER TEST. 


XIV. 


A description of the factories would be incomplete with- 
out a short reference to the electric motor and tramway 
service which connects all parts of the different factories. 
There are three of these electric cars used, and they are 
equipped with some pf the first motors here made, and 
have seen years of service. They are used for hauling 
parts of machines from one shop to the other, and can pull 
a trailer with several tons load up a 12 per cent. grade and 
around very sharp curves. Besides these there is in use in 
the freight yard an electric locomotive for handling the 
freight cars. It consists of a heavy truck equipped with 
two double-reduction 20 h. p. motors. It is capable of 
pulling a heavily loaded freight car around sharp curves 
and on a three per cent. grade, at the rate of about four 
miles an hour. The Thomson-Houston Company do all 
their own shifting of cars, and handle some 12 or 15 loaded 
cars a day, hauling them some 300 or 400 feet from the 
ee down to a spur track of the Boston and Maine 
railroad. 


This office is fitted up with a number of boards, which 
are arranged as shown in the picture on page 660. They indi- 
cate to the eye the condition of every generator and 
motor and their principal component parts in process of 
manufacture. One board is provided. for each of the dif- 
ferent types built as follows: Arc dynamos, spherical type 
incandescent dynamos, alternating dynamos, stationary 
motors, motor or D” type dynamos, railway motors, multi- 
polar generators, special generators and motors, and all 

enerators and motors for shop use. Each of these boards 
is subdivided into columns, each column having a number 
of small holes into which are inserted little plugs bearing 
the number of the part, and representing some special 
piece of apparatus, such as an armature, or a field or core, 
or, in some cases, 8 complete dynamo, motor or generator. 
Taking the railway board, for example, it is divided into 
columns as follows: At the left hand is a column showing 
the motors ordered, the class and the destination. At the 
right hand is a column for “fields set up,” then one for 
“ shafts inspected,” another for cores (shaft and core)” 
another for “ winding,” another for “ wound,” another for 


WINDING LARGE RAILWAY GENERATOR ARMATURES. 


“connected,” another for ‘‘ baked,” another for “in car 
house,” and the last column is marked “ready to ship.” 
As the parts of the motor move along towards completion 
the little plugs are changed from column to column, until 
they finally come to the last column marked “ready to 
ship.” In this way one can 
readily see how the production 
is progressing, and whether 
one part of a motor or genera- 
tor is proceeding as fast as 
another, and thus one can al- 
ways tell also just in what 
condition an order is, and 


when it will be ready for 
shipment. 1 
Across the way, on the ra] 


same floor, is the oftice of G, 
E. Emmons, factory auditor, 
who, with a score or more of 
clerks, attends to the billing 
of all apparatus shipped, | 
checking of invoices for ma- 
terial received and all the 
details of making up 


PUNCH PRESSES FOR STAMPING ARMATURE CORE PLATES. 


the weekly pay roll, which amounts to between forty and 
fifty thousand dollars. 

The basement of the office building is devoted to testing 
purposes, and is full of valuable apparatus. Here is situated 
the instrument-room for calibrating voltmeters, ammeters 
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further on there is a special switchboar 
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and various instruments for their own use in the factories. 
It is equipped with the highest class of instruments for 
accurate calibration by various methods, including a very 
fine Thomson quadrant electrometer, various high reading 
galvanometers, dynamometers, resistance boxes and all the 
other necessary apparatus required for delicate work. 

In another part of this basement are situated a number 
of huge cabinets for the reception of the thousands of 
drawings which have been used in past years. A little 
by which any 
kind of. current can be obtained for magnetic and other 
tests. Another part of the room is devoted to machines 
for testing tensile and compression strains of metals, and 
special machines for testing the torsion strains of wires 
and metals. 

This department also contains a complete chemical 
laboratory for analytical work, and the company has found 
it to be a very valuable adjunct, as it is better able to 
keep up the standard of raw material which is used. 


XVI. 


On the second floor, occupying a front corner, is Prof. 
Thomson’s private office, which is a bright, cheerful room, 
and which is occupied solely by Prof. Thomson and his 
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private secretary] 
Immediately in tle 
rear is a large room entirely 
devoted to the patent library, in 
which is kept a complete bound 
set of all electrical patents ever 
granted by the United States 
Patent Office, the current patents 
being kept in tin cases until ready 
for binding. Here, also, is kept a 
complete bound set of the Patent 
Office Gazette, since 1876, and bound 
volumes of the company’s own patents 
in three volumes, one volume embracing all 
their patents from 1878 to 1888, one for 1889, and one for 
1890. Leading from this room is a fireproof vault for the 
preservation of valuable and important papers. 
Immediately opposite Prof. Thomson’s office is the office 
of the general superintendent, Mr. E. W. Rice, Jr., which 
is occupied by Mr. Rice and his private secretary. In the 
rear of this office is the library with a large number of 
books of reference and complete sets of bound volumes of 
the principal electrical and engineering periodicals. Ad- 
joining the library is the office Soca pied by Mr. Rohrer and 
Mr. Knight. Inthe rear of the building, on this same 
floor, is Mr. Baker’s office, who, with his assistants, looks 
after the mechanical details. The remaining portion of 
this floor is devoted to the requirements of the electrical / 
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who is within reach of the 


and engineering corps, large and com- 
Long Distance lines. 


fortable rooms being occupied by both 
departments. 

The third floor is entirely devoted to 
the drafting-room, which is perhaps 
the largest and best-equipped of the 
kind in the country, and of which we 
present a pieture on page 661. At present 
there are employed in this room alone 
97 draughtsmen, engaged in designing 
the various devices which are manu- 
factured in the factories. The arrange- 
ment of the drawings for ready refer- 
ence is very complete. The card-cata- 
logue system is used, and all drawings 
are indexed by titles and numbers both, 
so that any one of the 6,500 or more 
drawings can be referred to without any 
loss of time. On the roof of the build- 
ing is a large and well-appointed house 
for the making of “blue prints,” such 
as are well known to every engineering 
company; a number of men and boys 
are kept constantly employed at this 
work alone. 

Each office in the building just described 
is equipped with one or more telephones, and 
there is also a telephone in the office of each 
foreman in the factory. These telephones have a 
desk attachment in the offices of the principal officials. 
There is also a complete telephone exchange operated 
by one girl, containing two switchboards, the one switch- 
board containing 71 drops being for local use in the 
office and factories, and the other for connection by means 
of two private lines to the head offices in Boston and three 
lines to the Lynn central telephone office for connection to 
the Long-Distance lines. In this way any officer of the 


XVII. 


Having thus described 
in detail the office, it will 
be a matter of general in- 
terest to know the method 
of supervising and con- 
trolling the factory. The 
management of the whole 
factory is in the hands of 
Mr. E. W. Rice, Jr. About 
two years ago he found it 


IN THE FORGING SHOP. 


desirable to adopt some means 
of relieving himself of a large 
part of the routine work in 
order to allow him more time 
to devote to the technical and 
engineering part of the work 
which is more to his taste. 
Accordingly the “factory com- 
mittee ” was organized, its pur- 
pose being to assist Mr. Rice 
in the general supervision of 
the factory and as a governing 
power in his absence. The 
committee of whom we present 
portraits on page 659 consists of 
Mr. Rice, Mr. D. M. Barton, 
production manager ; Mr. I. F. 
Baker, mechanical superinten- 
dent, and Mr. G. E. Emmons, 
factory auditor, They hold 
weekly meetings, or oftener if 
À necessary, and they deal with 
A CORNER IN THE Brass FOUNDRY. all problems relating to factory 
a employees, and facilities of 
company can put himself in immediate connection with manufacture, and exercise a general control over the 
any department of the factory, or can talk with any one in foremen. | 
the Boston or New York offices, or, in fact, with any one All acknowledge that the applications of electricity have 


» 


had a remarkable development in the last three years, but 
it is not clear to all that this has crowded the factory work 
in order to meet the growing and increasing demands, both 
in the designing of new apparatus and in the manufacture 
of the same. The Thomson-Houston Co. has systemized 
its engineering force in such a way that it has been able to 
meet these demands in a very satisfactory way by subdi- 
viding the work into different departments, with an ex- 
perienced engineer, specially skilled in that branch, at its 
head. The chief of these is the railway department with 
Mr. W. H. Knight, as chief engineer, who devotes all his 
time to railway work and hasan efficient corps of engineers 
under him to whom he delegates parts of the work. 

The other chief engineers are as follows: Mr. F. O. 
Blackwell, mining apparatus; Mr. J. P. B. Fiske, station- 
ary motors; Mr. Axel Ekstrom, alternating apparatus, 
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XVIII. 


A word or two by way of biography may not be out of 
place as to the men just mentioned as constituting the ex- 
ecutive of the factory. First and foremost, of course, 
comes Prof. Elihu Thomson himself. He was born in 
Manchester, England, in 1853, of Scotch and English parent- 
age. At the age of five Elihu Thomson went with his 
parents to hr aia part U. S. A., where they settled. He 
was educated in the public schools of Philadelphia, and 
graduated at the Central High School in 1870. After 
graduation, at seventeen, he spent sic months as analyst in 
a laboratory in Philadelphia, and first lectured in public 
about this time. He was then appointed Assistant Profes- 
sor of Chemistry and Physics in the Central High School 
in the fall of 1870, having charge of the chemical labora- 
tory. This position he filled until promoted to the chair 
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and Mr. H. G. Reist, multipolar generators. It should be 
stated here also that Prof. Thomson is also called upon 
when any very important question arises, and Mr. Rice 
exercises a judicial supervision of all the departments, 
being ably assisted in this by Mr. A. L. Rohrer. These 
departments have been organized for the purpose of bring- 
ing any apparatus carefully through its experimental stage, 
to a state of perfection, after which they are required to 
keep a careful watch on the production to keep it up to the 
high standard of excellence, all questions regarding the 
working of the apparatas or complaints being referred to 
them for reply. In addition to the gentlemen named 


above, there are a number of other engineers who are able 


intelligently to take up any problem which may arise, who 
form a complete corps of electrical and mechanical engi- 
neers capable of developing any of the electrical engi- 
neering problems of the day. 


Mass. 


of Professor of Chemistry and Mechanics in the same in- 
stitution in 1876. He lectured frequently on scientific topics, 
and had charge of the Department of Chemistry in the 
Artisan’s Night School of Philadelphia. He was appointed 
lecturer on electricity at the Franklin Institute in 1877 and 
worked on its committees, notably the committee on dy- 
namo-electric machines, the report of which was published 
in 1878. He had been at work on dynamo machines and 
electric lighting from 1874, and later associated with him- 
self in such work Prof. Edwin J. Houston. Several joint 
patents were taken out with Prof. Houston, notably the 
three-coil armature and regulation of current by the shift- 
ing of the commatator brushes. Upon these and other in- 
ventions the American Electric Company, now the Thom- 
son-Houston Electric Company, was organized in 1880, and 
Prof. Thomson became its electrician, resigned his profes- 
sorship at the Central High School, and removed from 
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Philadelphia to New Britain, Conn., where the works were 
first established. Prof. Thomson’s career since that time 
is known to everybody. 

Although a very young man, E. W. Rice, Jr., occupies a 
distinguished ition in the electrical profession. Since 
1885 he has had general charge of the technical and manu- 
facturing departments of the Thomson-Houston Electric 
Co. and besides has been a prolific inventor. Mr. Rice was 
born in La Crosse, Wis., May 6, 1862. After residing for 
short periods at that place, Red Wing, Minn., and Mil- 
waukee, he removed, with his parents, to Philadelphia and 
graduated from the Philadelphia High School in 1880 with 
the degree of Bachelor of Arts, subsequently receiving the 
degree of Master of Arts. In 1880 Mr. Rice accepted a 
position with Prof. Thomson, who had formed the old 
American Co. at New Britain, Conn., and was engaged for 
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some time in building instrumente, experimenting and 
doing — work, Ünder Prof. Thomson’s instructions 
he made the drawings, wound the armature, did the as- 
sembling and testing and supervised the machine work for 
the first machine constructed by the company—a one-light 
arc dynamo. The company’s first plants were also in- 
stalled by him. During that period Mr. Rice made many 
inventions which are now in use by the Thomson-Houston 
Company, in addition to a large number of designs and im- 
provements, which, while not necessarily patentable, have 
yet been of practical value to the company. In his own 
name, and jointly with Prof. Thomson, he has up to the 
present time been granted about 50 patents, covering in- 
ventions on arc lamps and dynamos, methods of regulation, 
systems of distribution, incandescent dynamos, meters and 
general details, and he now has a large number of applica- 
tions in the Patent Office, 
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Albert L. Rohrer was born in Montgomery county, 
Ohio, in 1856 and spent his early life on a farm. He re- 
ceived an academical education and after graduating at a 
normal school taught in the pablic schools for several 
years. About this time he became interested in telephonic 
work and did some experimental work. He then took a 
spon course in mechanics and electricity at the Ohio 

tate University and while at this institution he made 
efficiency tests on several isolated lighting plants in the 
city of Columbus, Ohio. He was assistant to the jury on 
electric lighting at the Cincinnati Exposition of 1883. In 
June of 1884 he became connected with the T.-H. E. Co. 
and has been identified with them either as expert, fore- 
man, or engineer ever since. 

Walter H. Knight, who has been identified with the 
electric railway industry since 1888, began his business life 


as a machinist at Lane & Bodley’s, Cincinnati, Ohio. He 
then spent over six months at the Centennial Exhibition in 
Philadelphia reporting on machine exhibits, and then took 
a technical course at McMicken University in Cincinnati. 
He was afterwards employed as an examiner in the 
electrical department of the United States Patent Office, 
from which he resigned in 1883 to engage in the electric 
railway business as engineer for the Bentley-Knight Com- 
pany. While working for this company he installed an 
experimental road at Cleveland, Ohio, and during the fol- 
lowing year he exploited the first electric street railway 
in this country on the East Cleveland line. This line was 
operated by a conduit in connection with an overhead line, 
and the motors were at firat run in series but afterwards 
in multiple, being the first instance of both methods, as it 
was the first road operating a plurality of motors. 

Mr. Knight’s next experience was at the Rhode Island 
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Locomotive Works, where he constructed an experimental 
road at Woonsocket, R. I., and then a combined trolley 
and conduit road at Allegheny, Pa. Both of these roads 
were operated by Thomson-Houston motors and dynamos. 

Determined to pursue the conduit system to a definite 
conclusion, a still 3 installment was put in on the West 
End Road, in Boston, but the difficulties encountered with 
the severe climate and the poor quality of American street 
pavements rendered the service too unreliable to justify 
further experimentation. 

The subsequent efforts of Mr. Knight were directed 
wholly to the overhead system. In 1889 Mr. Knight was 
called to London to testify before the Parliamentary Com- 


mittee on the feasibility of operating underground trains: 


by electricity, and he submitted plans showing electric 
locomotives with gearless motors. Upon his return to this 
country, the Thomson-Houston Electric Company having 
obtained a controlling interest in the Bentley-Knight 
Company, Mr. Knight entered the services of the former 
company, and after some time spent in the Patent De- 

artment in Boston, was placed in charge of the Railway 

ngineering Department at Lynn, a position which he still 
occupies. 

Daniel M. Barton was born in Ware, Mass., in 1843. He 
received a common school education and was apprenticed 
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to learn the trade of boot-maker. When only nineteen 
years old he enlisted for the war in the Tenth Massachusetts 
Regiment, and after several years’ service returned home 
and was employed for a number of years in various 
mercantile firms. Part of the time he was with his brother 
Mr. S. A. Barton, one of the founders of the Thomson- 
Houston Co., in the newspaper and periodical business in 
Lynn, Mass. In February, 1886, he was employed by the 
Thomson-Houston Electric Company as a slerk aad has 
been with them ever since. During the last three years he 
has been production manager at the works. 

George E. Emmons was born in Westchester, Ct., in 
1857. He received a common school education and at the 
age of fifteen began serving a six years’ apprenticeship in 
a country general store. After this he was employed for 
one year by T. R. Pickering & Co., Portland, Ct., and 
then accepted the position as book-keeper for the American 
Electric Company, at New Britain, Ct. After the con- 
troling amount of stock was purchased by the Brush 
Company representatives, he entered the service of the firm 
of the North & Judd Manufacturing Co., saddlery hard- 
ware manufacturers at New Britain, Ct., and was principal 
book-keeper and confidential clerk for this firm until 1886, 
when he resigned to accept a position with the Thomson- 
Houston Electric Company, at Lynn, Mass., with whom 
he has remained ever since, 
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I. F. Baker, the mechanical superintendent of the factory, 
was born at Birmingham, England. He was at school until 
he reached twelve years of age, and soon after he began to 
learn the trade of gunsmith. He completed his technical 
education in the night classes at the Birmingham Midland 
Institute and the School of Arts. Upon coming to this 
country, he worked for Pratt & Whitney, the Whitney 
Arms Co., and the Winchester Repeating Arms Co. In 
1880, he became associated with the United States Electric 
Co., and then entered the service of the Thomson-Houston 
Electric Co., in 1886. 


COMING DEVELOPMENT OF ELECTRIC RAIL- 
WAYS.—III. 


BY FRANK J. SPRAGUE. 


Every system has its limitation. The electric is not exempt 
from this law, and hence I will set forth what are well-known 
limiting laws concerning the transmission of energy. They have 
been stated time and again, but people often lose sight of them 
in discussing the question of investments in large electric rail- 
ways, so that I think it would be well perhaps to restate and 
emphasize them. | 

The weight of copper necessary to transmit a given amount 
of power with a fixed logs will vary inversely as the square of the 
electromotive force used. . 

The distance to which it can be transmitted with a given 
weight of conductor will vary directly as the pressure. 

The distance to which it can be transmitted over a conductor 
with a given cross-section will vary directly as the pressure. 

The weight of copper necessary where the supply station is in 
the centre of a system is only one-quarter that required if the 
station is at one end. 

The weight of copper will vary inversely as the square of the 
number of supplying stations properly placed. 

The electromotive force required will vary inversely as the 
number of stations. | j 

Lack of knowledge of these simple and inalterable laws has led 
to much misconception of electrical possibilities, and these have 
not been confined to electrical engineers. In many of the sug- 
gestions which have been made, even by practical steam engineers, 
there has been an unnecessary confusion of the inpracticable and 
the practicable, and the specific object which should have been 
borne in mind has been lost sight of. Committees have drawn 
impossible specifications for trunk line service, and demanded of 
electric motors a capacity and performance superior to that of the 
best compound steam locomotives. I unhesitatingly pronounce 
any attempt to build such machines, for the present, certainly 
unnecessary and impracticable. The service thus suggested, if at 
all needed, will for many years be better performed by the steam 
locomotive than the electric. 

Leaving out of present consideration trunk line work, there 
are three problems requiring solution in the application of elec- 
tricity to propulsion on a large scale under conditions existing, for 
example, in Chicago or any other place where there is a move- 
ment of a large number of trains on more or less complicated 
tracks as will be found at almost all terminal railway stations. 
They are: First : The development of an electric locomotive of 
ample power which shall be as readily controlled as the steam 
locomotive, shall be reliable in operation, and shall show a higher 
economy. Of course such a machine must have all the adjuncts 
which are necessary for train movement. 

Second: A system of conductors and methods of supporting the 
same which can be relied upon for ample supply of current and 
absolute certainty of continuous contact at all speeds on curved 
switches, cross-overs and the multitudinous combinations which 
exist on yard tracks. 

Third: A system of automatic block signaling, which, while 
effecti¥e for steam traffic, will not be thrown out of operation by 
the use of tracks as conductors of electricity for a general supply. 
This is a more serious question than would at first appear, for this 
use will materially interfere with, if not absolutely destroy, the 
utility of what is known as the rail circuit system. This third 
problem is one which must necessarily follow the development of 
the other two, as the automatic signaling systems now existing 
have followed the development of steam practice. While I am 
not by any means thoroughly familiar with the various methods 
of automatic signaling, I believe I am justified in saying that 
there is none at present existing which will meet all the require- 
ments of railway practice, and which can be operated on tracks 
used by both steam and electric. locomotives, where the rail is 
used as a part of the supply circuit. Some of the best known 
systems of signaling would be rendered entirely inoperative. 

As difficult as it may seem to devise such a system, I believe 
that it certainly can be developed, but only properly so on a 
section of track which is more or less experimental, on which, at 
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the time of operation, automatic signaling is unnecessary, but 
which is actually operated by both classes of service. Such an 
experimental section would be a combination of single and double 
tracks with all the varieties of curves, crossings, switches and 
ladders ; such as would be found in any large yard. It will prob- 
ably be found necessary to erect a variety of kinds of conductors. 

m the most careful consideration which I have been able 
to give to the subject, I believe there is one way, and only one 
way, in which the current can properly be supplied in any com- 
plicated system, and that is, from the overhead conductor, practi- 
cally ri id in character, following very nearly the centre line of 
all tracks and switches with no movable overhead parts, and with 
return through the rail. The locomotive would then practically 
be moving between two electric planes, the lower being the 
guiding one. 

I know there has been a great deal of talk about other possible 
systems of supply. We have heard much of the charged rail 
using low potential currents supplied at frequent intervals by 
motor-generators driven from a central station. Since we have 
discovered no conductors devoid of resistance, and the art of 
welding is not particularly applicable for railway service where 
moving contacts are a necessity, little credence need be given to 
any scheme of this character. 

We heard again of the central rail supported on posts in wells 
between the tracks. A centre rail may be acceptable on a system 
like that of the elevated railroads, but in ordinary railroad work 
any ditch intended to drain a track so as to keep insulators dry 
and keep snow away from them would probably so open the track 
that any moisture and frost would cause upheavals of a serious 
character, and the cost of maintaining the track would be prohib- 
itory. The use of snow machinery for keeping the track clear 
would be impossible, and anything underneath the car is in the 
most exposed place for sustaining damage by defective rolling 
stock and continually liable to all sorts of mechanical injuries and 
accidents with all the evil results of interruption of current, short- 
circuiting and stoppage of traffic. 

Another system which has been 5 is that of a conduc- 
tor supported on posts alongside of the track and elevated but 
three or four feet above it. While not open to so serious objec- 
tions in the matter of insulation as a centre rail system, its use, 
where there are crossings or switches, is manifestly not to be 
thought of. Even on a straight, clear track in a hard climate 
there would be most serious trouble in the matter of clearing the 
tracks from snow and with the grade crossings in this country 
gaps in the conductors would be too great for the contacts on a 
single locomotive to stand. 

Some time ago I was requested on behalf of a well-known 
financial man, whose enthusiasm as to the possibilities of electric 
traction is well known, but who is withal a most practical rail- 
road man, to inspect various railroad terminal tracks in Chicago 
with a view of, first, the substitution of the switching work now 
done by a part, or all, of the 1,800 or more switch engines by elec- 
tric motors, and eventually the operation of suburban service. 

You have before you a map showing the railroads, nearly as 
they exist, on a number of systems in Chicago in the space of 
about two square miles, or more exactly 14¢ miles in length by 
A of a mile in breadth; it is no exaggeration to say that there is, 
or will be, not less than 75 miles of track, and switches and cross- 
ings with their various combinations almost innumerable. 

I went over and over some of these tracks with the one thought 
in my mind, How can the current be delivered to the locomotives 
and how can the automatic signaling be done? And I was forced 
to the one conclusion, to which it seems every man who makes 
the investigation must come, and that is, that the overhead sys- 
tem of supply is the only one; but that it must be as substantial 
and thorough in character as that of any other part of the system; 
and, further, that, in view of the cost, such a system is only per- 
missible where the number of units operated is large and contin- 
uous. These conclusions are not new, but they have been empha- 
sized by the particular problem which is here represented. 

Intimately connected with the question of conductors, and one 
of the most serious ones which has to be met by the electrician, is 
that of potential. The personal danger limit, with continuous or 
ordinary frequency alternate currents, is pretty well determined, 
and it seems generally admitted by constructors that the danger 
limit for the continuous current machine, with its commutator, is 
about the same as the personal danger limit. Hence we meet 
with two dilemmas. If using continuous current motors, we are 
limited to a difference of potential per machine of 1.000 to 1,200 
volts, and we can, so far as safety of the machines is concerned, 
only probably go above this limit by putting the motors in series, 
precisely as has been proposed for long distance stationary trans- 
missions. If this is not done, then we have the introduction, be- 
tween the transmitting dynamo and the receiving motor, of a 
motor generator system. another pet theory which is often sug- 
gested but which I unhesitatingly pronounce as so uneconomical 
as to be impracticable. 

If using an alternate current system, then converters must be 
used, either distributed along the line and supplying the working 
circuit or placed upon the locomotive to safeguard the motors. 
While the use of a converter under these conditions is not as ob- 
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jectionable as the use of a motor-generator, it cannot commend 
itself as a very practicable scheme, and certainly in view of the 
fact that no single-phase simple alternate motor promises up to 
the present serious success. 

For the present, and I think for a long time to come, we must 
confine ourselves to the consideration of railroad problems where 
continuous currents are used, and where the traffic between two 
points is sufficiently large to justify the investment in central sta- 
tions and conductors which would be required for the operation 
of such assistant. 

There are two methods of propelling trains electrically, one by 
following steam practice, that is, by building a large motor and 
hooking it to the head of a train, the weight of the motor being 
such as is required for the necessary power and traction when 
grades or slippery tracks are encountered. From all that has been 
developed up to the present to get the control that is 5 
and to build the machines safely, the electric locomotive will weig 
nearly as much per horse power as the steam locomotive. This 
weight can be better distributed, but I do not think, if steam prac- 
tice is followed on trunk line service, that there could be any very 
materia! reduction of weight of train. 

The other plan is to have each car propelled by one or more 
motors. This would be the ideal system so far as propulsion goes, 
provided the electric motor was unlike all other mechanical appa- 
ratus, in that it never failed, and if a number of machines could 
be as well taken care of, cost no more, and show as little depreci- 
ation as fewer machines of larger capacity operated as a unit. 

_ Should we ever arrive, as we all hope, to the possession of a 
single-circuit alternate current motor, then, in view of the sim- 
plicity of its control, we may fairly hope for the distributed motor 
system. But here, also, the capacity, and likewise the weight, of 
the motor, being determined by the total duty done, the weight 
of train limit would not be decreased but rather increased. 

If, on the other hand, single units are used, the query naturally 
arises, What form would the electric locomotive of the future take? 
I do not think this.is by any means settled; undoubtedly gearless 
machines will be used, but whether they will be mounted directly 


upon the axle, or whether they will movably enclose the axle and 


be flexibly connected to it while their weight is carried on springs 
on the truck, or whether the motor will be carried on the truck 
frame and connected to the drivers by the ordinary coupling rods, 
are questions which will be determined eventually by the depre- 
ciation per car mile upon the motors, trucks and road-bed, as well 
as by the speed to be attained. 

Whatever method of mounting the motor is adopted, for 
reasonable weights and powers, a two-axle truck will be used; but 
where large powers and weights are necessary, two such trucks 
will be coupled together so as to keep the weight upon each 
wheel within limits, and this will carry a cab containg the regu- 
lating and collecting devices, and so shaped as to offer the least 
reristance to air pressure and high speeds. 

I have never advocated the use of a connecting rodin transmit- 
ting the motion from an armature to a driving axle, but I think it 
fair to say, in this reepect, that the so-called hammering effect on 
the rails, said to take place in the ordinary locomotive driver 
where the weights are counter-balanced, exists more in imagina- 
tion than in fact, and that the chief trouble in the use of the con- 
necting rod is the change of direction of its movement. 


Legal Notes. 


INCANDESCENT LAMP LITIGATION. 


THE UNITED STATES ELECTRIC LIGHTING COMPANY Us. THE 
EDISON LAMP COMPANY. 


THE following isan abstract of the opinion of Justice Acheson, 
of the U. S. Circuit Court for the District of New Jersey, in the 
above case, which was delivered on June 21, 1892. The court 
says: 

This suit is brought for the infringement of Letters Patent of 
the United States, No. 306,980 dated October 21, 1884, granted to 
Edward Weston, upon an application filed May 27, 1881, for an 
improvement in the process of manufacturing carbon conductors 
for incandescent lamps. The nature of the invention is sufficiently 
indicated by the claim, which is as follows: 

The improvement lu the art of making carbon conductors for incandescent 
lamps, which consists in first forming a carbon core or base, and then building 
up said core with carbon obtained and deposited upon the same by and during 


the operation of electrically heating said core, while surrounded by or saturated 
with a carbonaceous substance, substantially as hereinbefore set forth. 


A number of defences to the suit have been interposed ; but 
it seems to me to be necessary to consider only two of them, 
namely first, the prior Letters Patent of the United States, No. 
211,262 for the same invention, dated January 7, 1879, granted to 
William E. Sawyer and Albon Man, upon an application filed 
October 15, 1878; and second, the alleged public use of the in- 
vention by Sawyer and Man and those acting under them for more 
than two years before Weston’s application for a patent. 
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The court then proceeded to give a summary of the testimony 
of Weston, and the witnesses in his behalf, which is omitted here, 
but will be found detailed in the opening argument of Mr. Kerr, 
printed in THE ELECTRICAL ENGINEER of December 16, 1891, (Vol. 
XII, p. 663). By this evidence it has been sought to prove that 
the work of Weston in this direction had preceded in date that 
of Sawyer and Man. After commenting upon this evidence, the 
court continued : 

To overthrow the prior patent of Sawyer and Man, which had 
issued so early as January 7, 1879, and was immediately followed 
by uncommon publicity, the proof of anticipation by Weston 
should be at Jeast positive, unequivocal and convincing. Cantrell 
v. Wallick, 117 U. S., 689, 695; Clark Thread Co. v. Willimantic 
Linen Co., 140 U. S., 481, 492. Taking the proofs as a whole, 
they fail to satisfy me that Weston’s alleged invention preceded 
that of Sawyer and Man. 

“ But whatever conclusion upon the question of priority may 
be adopted, at any rate under the proofs, the defence of two 
years’ prior public use of the invention before the application for 
the patent in suit, rests upon impregnable ground. A public use 
does not depend upon the number of persons to whom the use is 
known, and it is enough if a single specimen embodying the in- 
vention is publicly used by even one person. Egbert v. Lippman, 
104 U. S., 333. And a public use of the invention more than two 
years before the application for a patent, although without the 
consent of the inventor, invalidates the patent. Andrews v. Hovey, 
123 U. S., 267, 274; and 124 U. S., 694. 

‘‘In March, 1878, when Sawyer and Man made the invention 
here in controversy, they were engaged in completing an incan- 
descent electric lamp of their devising, which they perfected to 
their satisfaction and patented in June, 1878. Between March, 
1878, and May, 1879, they and their assigns made a large number 
of these lamps, and continuously used therein, for incandescent 
electric lighting, at their workshop in the’ city of New York, car- 
bons prepared by the method described in and covered by their 
patent of January 7, 1879; and during that pee they there ex- 
hibited both the actual treatment of the carbons by the patented 
method and the use thereof in their lamps to large numbers of 
persons, besides the workmen in their employ. Clearly this use 
of the invention, as shown by the proofs, was a public and prac- 
tical use. It is here worthy of remark that the Scientific Ameri- 
can, in its issue of March 8, 1879, published a clear description of 
the process of treating carbons as practiced by Sawyer and Man, 
and as set out in their patent. 

Now it may be that the Sawyer and Man lamp did not prove 
the success the inventors supposed it to be, and that no perfect in- 
candescent electric lamp was produced until the fall of 1880. But 
still, the Sawyer and Man lamp was actually operative and had 
some practical utility. That it was not a commercial success is 
not here a controlling consideration. The material fact is that 
the method invented and patented by Sawyer and Man for the 
treatment of carbons was put to successful practical use by them 
in their lamp. 

I have only to add that it is quite evident from the proofs, 
that the issue of a patent to Weston was inadvertently made, in 
disregard of the expressed views of the examiner of interferences 
and the examiners-in-chief that Weston was precluded from 
the grant of a patent by reason of the statutory bar of two years’ 
public use disclosed by the evidence in the interference proceed- 
ings in the Patent Office. 

For the reasons above given, and without reference to other 
alleged defences, the bill of complaint must be dismissed. 

Let a decree be drawn dismissing the bill, with costs.” 


Inventors’ Record. 


CLASSIFIED DIGEST OF ELECTRICAL PATENTS 
ISSUED JUNE 14, 1892. 


Accumulators :— 
Secondary Battery, H. H. Lioyd, 477,182. Filed Feb. 27, 1892. 
pt av acid proof sheet provided with groups of perforations forming 
a network over the active material. 


Alarms and Signals :— 

Limitino Stop for Armatures, R. Varley, 476,845. Filed July 27, 1891. 
Has for its object to lock the stop for the armatures of electric bells, etc , 

go that it cannot work loose. 

Electric Train Signal, N. B. Cregier, 476.873. Filed Oct. 27. 1890. 

Fire- Alarm System, L. G. Rowand, 477,068. Filed Dec. 14, 1891. 
A thermostatic fire-alarm system. 

Fire-Alarm System, L. G. Rowand, 477,069. Filed Dec. 14, 1891. 
Similar to 477,068. 

Fire- Alarm System, L. G. Rowand, 477,070. Filed Dec. 14, 1891. 
Similar to 477,068. 

Annunciator, L. G. Rowand, 477,071. Filed Dec. 14, 1891. 
An annunciator for use in connection with fire-alarm systems. 


Conductors, Conduits and Insulators :— 
5 Insulator, J. Pass and A. P. Seymour, 476,813. Filed March 21, 


Consists of a porcelain shell filled with a porous cement. 
Wire Cleat, A. P. Seymour, 476,827. Filed Mar. 21, 1892. 
A cleat adapted to securely hold wires of different sizes. 
Circuit-Breaking Insulator, A. P. Seymour, 476,828. Filed March 21, 1892. 
Consists of an insulating block having grooves at its opp ee ends at right 
angles to one another and extending along the sides to the other ends, 
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Tania 8 4 . for Electric Conductors, A. P. Seymour, 476,964. Filed 
rch 5, : 

A wiring tube of insulated material held in place by lateral projections at 
ite opposite ends. 


Distribution: 
Junction Box, C. R. Arnold, 476,970. Filed March 22, 1892. 
9 onenon box capable of being used either as a three or four way box at 
pleasure. 


Dynamos and Motors: 
Magnetic Inductor for Dynamo-Electric Machinery, L. S. M. Pyke and E. 
S. Harris, 476,818. Filed Feb. 15, 1892. 

Consists of lamin of soft iron and lamiu of hard metal interspersed one 
with another for the purpose of strengthening the inductor. l 
Field Magnet for Dynamo-Electric Machines, L. S. M. Pyke and E. 8. 
Harris, 476,819. Filed Feb. 5, 1892. 

Employs a single magnetizable mass surrounding the coil on the inner and 
outer 5 on the one face, and extending beyond the coil on the. 
other face. 

Compensating Alternating Current Dynamo, O. B. Shallenberger, 476,880. 
Filed Feb. 13, 1889. EA 

Employs a second armature, coils for establishing a field of force therefor, 
receiving current from the main armature, a magnetic bridge-piece between 
points o an polarity in the core of the main armature and supplemental 
coils wound upon the bridge-piece. 


Dynamos and Motors :— 

Current Alternator, H. L. Tyler, 476,848. Filed Oct. 6, 1891. 

Has for its object to provide an alternating machine operated independ- 
ently of current generators but used in conjunction therewith. 
Electric Locomotive, T. A. Edison, 476,987. Filed Mar. 2, 1801. 

Relates to supporting the motor upon the truck and means for transferring 
its motion to the axles. 
Detachable Commutator, C. H. Gaylord, 477,175. Filed Dec. 17, 1891. 

A commutator so constructed as to be readily detachable without discon- 
necting the wires of the armature. 


Lamps and Appurtenances :— 
pok Arrester for Electric Lamps, W. M. Spencer, 476,983. Filed Feb. 5, 


A screen fitting closely about the carbon of an arc lemp. 
Incandescent Electric Lamp, T. A. Edison, 476,992. Filed Jan. 24, 1891. 
Employs a wire connected to the middle point of the filament, and ex- 
tending outside of the lamp for connection with an external circuit. 
Electric Arc Lamp, T. A. Edison, 476,993. Filed Oct. 1, 1891. 
A feeding and controlli mechanism for arc lamp carbons. 
Electric Lamp Socket Switch, G. E. Painter, 477,146. Filed Mar. 17, 1801. 
Provides means of turning the individual lamps off or on from a distance. 


Measurement — 
Electric Meter, T, A. Edison, 476,990. Filed Aug, 25, 1891. 
Consists of means for accurately weighing the deposited metal on the 
plates of electrolytic meters. 


Metal- Working :— 
Manufacture of Axes, E. Thomson, 476,967. Filed Jan. 22, 1889. 
Claim 1 follows: 
Consists in shaping the ax head in separate pieces, which are afterward 
electrically welded ther. 
Electric Welding, C. L. Coffin, 477,101. Filed Nov. 6, 1889. 
Tbe method consists in resisting the passage of the current through the 
material in any other path than that of the proposed weld. 


Miscellaneous :— 
Electric Converter, G. and A. Pfannkuche, 476,816. Filed May 14, 1887. 
Employs a magnetic envelope, consisting of iron particles insulated from 

one another surrounding the primary and secondary conductors. 
Lightniny Arreater, A. Wurts, 476,855. Filed Jan. 21, 1892. 

mploys two bare conductors, embedded in the earth and interposed be- 
tween the aerial conductor and the generator. 
Pole for Electric Wires, J. Meyer, 476,889. Filed Mar. 17, 1892. 
ga ena Arrester, T. A. Edison, 476,988. Filed Aug. 14, 1891. 

mploys two sheets of metal foil separated by a sheet of paraffine paper 
and coiled in a roll. 
Pyromagnetic Generator, T. A. Edison, 476,983. Filed June 13, 1887. 

mploys a movable heat-directing shield operated by a motor controlled 
by (no current from the pyromagnetic generator, which is thus made self- 
regulating. 
Method of and Apparatus for Separating Ores, T. A. Edison, 476,991. 
Filed May 21, 1888. 
Electric Clock ‘ynchronizer, J. W. Dulaney and Charles F. Dulaney, 
477,049. Filed Sept. 4, 1891. 
Electric Elevator, J. H. Clark, 477,100. Filed June 5, 1891. 

An electric controlling device for hydraulic elevators. 


Railways and Appliances :— 
Electric Railway, R. W. Barkley, 476,776. Filed Mar. 12, 1892. 

Claim 1 follows: 

In an electric railway the combination of a diving bell, an electric conduc- 
tor passing therethrough, a contact-piece, an insulated conductor leadin 
from said piece, and means for moving seid piece reciprocatingly into an 
out of said diving bell. 

Electric Railway, C. P. Tatro, 476,935. Filed July 14, 1801. 

Employs an insulated conductor enclosed in a pipe and contact plungers 
arranged at intervals for ah far the current to the motor. 

Trolley for Electric Railways, T. A. Edison, 476,985. Filed Nov. 21, 1890. 

Claim 1 follows : 

A current collector for electric railways having rods or spikes for making 
contact with the conductor and a spring pressing each rod or spike out- 


ward. 
Ka for Propelling Electric Cars, T. A. Edison, 476,986. Filed March 2, 
1891. 
A system of link belt gearing for electric cars. 
5 Sgr Electric Railways, T. A. Edison, 476,989, Filed August 14, 
1891. 

A conductor supported on pole insulators between the rails of steam or 
other railways; the poles rising from the bottom of drains. 


‘Switches and Cut-Outs : 


Electric Switch, F. Broadnax, 476,781. Filed Nov. 8, 1890. 

A double-pole quick-break switch. 
Electric Switch, A. P. Seymour, 476,829. Filed March 21, 1892. 

Employs an attached imperforate cover of insulating material serving also 
as the switch handle and attached to the spindle. 


Telephones and Apparatus :— 
Electric Switch, W. M. Goodridge, 476,782. Filed Oct. 19, 1888. 
A switch adapted for use at telephone exchange stations. 
Meta 1 House Telephone System, W. M. Goodridge, 476,798. Filed 
t. 30, 1889. 
mploys a loop key having a metallic plunger provided with a groove and 
springs operated thereby. 
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Telephone Exchange Apparatus, J. A. Seely, 476,826. Filed Nov. 25, 1889. 


Provides ready means of sending current over metallic circuits when they 
are not provided with any ground connection at the subscribers’ station. 


Telephone and Apparatus :— 
Telephone System, B. Marinovitch & G. Szarvady, 476,887. Filed Sept. 5, 1889. 
A " nickle-in-the-slot“ arrangement for telephone apparatus. 


A FAREWELL BANQUET TO MR. SAMUEL INSULL. 


Ar Delmonico’s this city, on Friday, June 24, a farewell ban- 
quet was given to Mr. Samuel Insull 7e number of his friends 
on the occasion of his leaving New York to take up the duties of 
president of the Chicago Edison Co. Subjoined is a list of those 
su bscribing to the banquet: 


Thomas A. Edison, O. T. Crosby, C. A. Spofford, J. H. Her- 
rick, J. C. Henderson, R. R. Bowker, John Kruesi, John Muir, T. 
C. Martin, S. B. Eaton, J. C. Reiff, A. Arango, John S. Wise, C. 
D. Shain, C. H. Coster, W. P. Hix, F. A. Stevenson, E. H. John- 
son, H. Ward Leonard, C. T. Hughes, E. H. Lewis, C. L. Edgar, 
Thomas Butler, F. S. maha Pe W. E. Gilmore, Henry Villard, 8. 
D. Greene, W. 8. Perry, A. Marcus, J. P. Ord, G. W. Davenport, 
Carl Schurz, A. S. Beves, G. M. Phelps, F. R. Upton, Chas. Batch- 
elor, C. A. Coffin, J. B. Skehan, A. E. Kennelly. 5 Griffin, 
E. W. Little, J. F. Kelly, F. P. Fish, Chas. R. Lloyd, J. Hutch- 
inson, F. Z. Maguire, R. T. McDonald, Geo. H. Roe, E. Clark, H. 
L. Brewster. 

Nearly all the above were present. Major Sherburne Eaton 
officiated most gracefully as toastmaster, and speeches of unusual 
wit and felicity were made by Messrs J. S. Wise, S. Insull, C. A, 
Coffin, Eugene Griffin, John I. Beggs, E. H. Johnson, C. L. 
Edgar, E. Lewis, J. P. Ord. During the evening a solid silver 
punch bowl was presented to Mr. Insull. The occasion was in- 
teresting for many reasons, and emphasized the fact that Mr. In- 
sull's eleven years of close association with Mr. Edison had cov- 
ered a tremendous and unparalleled industrial development in the 
electrical field. Although very much averse to banquets and 
oratory—even of the best—Mr. Edison was present to do honor to 
one who had served him so long, so loyally and so brilliantly. 
Altogether the dinner was a great success, and the smoothness 
with which all the arrangements were carried out was due to the 
executive ability of Messrs. Dana Greene and Skehan. 

Mr. Insull leaves New York for Chicago on June 29, and will 
at once enter upon his new work. 


TRADE NOTES AND NOVELTIES 
AND MECHANICAL DEPARTMENT. 


The customer is the greatest factor in trade. 
can reach him by advertising. 


You 


THE VAN NUIS “FULMEN” ARRESTER. 


In the development of the Fulmen arrester, illustrated in the 
cut, Fig. 1, the well-trodden path in the line of indestructible 
designs was ignored, but the principle of asimple pair of dischargers 
tenaciously adhered to; because it is believed that no better 


Fic. 1.—‘‘ FULMEN ” ARRESTER. 


path can be offered to a lightning discharge from a working 
circuit, than through a minimum of air gap separating a pair of 
dischargers connected directly to line and earth, without the inter- 
pesition of magnets or mechanical contrivance. In other words, 
the ideal lightning arrester would be a direct connection to earth, 
and the nearer we approach this ideal of simplicity and effective- 
ness, the more likley are we to divert the atmospheric discharge 
into the desired channel. 

The experience of four years of electric street railway practice, 
has shown that the chief difficulty in obtaining a satisfactory 
lightning arrester for power circuits of 500 volts potential, using a 
ground return, is that the dischargers are frequently destroyed by 
the arc which follows the lightning discharge, and this not only 
necessitates a new arrester but leaves that particular locality un- 
protected, antil the new apparatus is put into position. 

By utilizing the destructive agent, (the consuming arc) the 
Fulmen arrester is operated by the very force that continually 
menaces the would-be indestructible arrester. 
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The construction of the Fulmen arrester is simply a pair of 
fine brass wires, two and three-quarters inches long, made to lap 
each other three-quarters of an inch, with one-twentieth of an 
inch air gap between them. These wires form the dischargers and 
are held in position by a high resistance wax. A small glass tube 
is sealed over the dischargers, to keep them clean and dry, so that 
the ex wires of the arrester, between which there is the 
potential of the circuit, are separated by seven-eighths of an inch 
of high resistance material. 

The soft rubber plugs, at either end of the fuse arrester, serve 
to hold it in a 5 piece, and, as shown in the cut, Fig. 2, ten 
fuses are attached to one corrugated cover, allowing the free ends 
of the fuses to project through and approach the carbon rods, 
forming the line and ground terminals, and located in grooves in 
the porcelain back. 

Loose pieces of carbon, made like small wedges, connect the 
free ends of the upper fuse to the carbon terminals. 

In this position the arrester is ready to be placed in circuit. 


Fia. 2.—“ FULMEN ” ARRESTER. 


In operation, the atmospheric discharge finds a free e to 
earth, except one small gap of one-twentieth of an inch, which is 
romptly bridged. Once started across so small a span, the 
5 namo current . establishes a short-circuit, which com- 
p etely consumes fuse No. 1, and the carbon wedges immediately 
rop to the free ends of fuse No. 2, bringing it into operative 
ition. 
Po Ten fuses are considered enough to protect one locality durin 
a single thunder-storm, after which the arrester should beexamin 
and any missing fuses be replaced with new ones. 

The porcelain covers will be interchangeable, so that tep aoine 
fuses will amount to no more than changing covers, reloading the 
empty covers at leisure. 
ince the operation of this arrester depends upon a short-cir- 
cuit, it is designed only for circuits using a ground return ora 

und wire. This arrester is made and sold by Mr. C. 8. Van 

Nuis, 186 Liberty street, this city. 


A CARD FROM MR. 8. D. BREWER. 


We have been requested by Mr. Brewer to publish the follow- 
ing open letter: 


It having been brought to my attention within a day or two that printed mat- 
ter is being circulated wherein my name appears as general manager of the 
“ Hussey Re-Heater and Steam Improvement Company,” I would state that I 
have not been connected with that company for two years. 

For your further information I would advise you as follows: 

In 1 Mr. Hussey patented two re-heaters for re-heating exhaust steam. 
These re-heaters were manufactured and sold by Mr. Donaldson and Mr. Hussey 
conjointly, afterwards by Mr. Donaldson, and in 1884 by the Donaldson Heater 
Company, of which I wassecretary. Within a few months I, individually, se- 
cu the exclusive right to manufacture and sell them. 

In 1888, on the strength of certain promises, I organized with others the 
" Hussey Re-Heater and Steam Plant Improvement Company, of which I was 
general manager. But after two years with that company, I resigned as its 
general manager, at the same time withdrawing such interests as I had, and 
since then I have had no further connection with it. 

I intended at the time to open an office for the continuation of my business, 
but while making the necessary arrangements I concluded to spend a short time 
in the electrical business, since I knew very little about el ty and realized 
that it was to play an important in the steam business. I entered the Edi- 
son Company and only recently left it. 

How long my name has been used in the manner mentioned I do not know, 
but I wisb, even at this late day, to state that I am not interested, either directly 
or indirectly, in any business except my own. 

. Very truly yours, 
S. D. BREWER, 
Hussey Re-HeaTer SYSTEM, 


JUNE 18, 1892. 50 Broadway, New York. 


MESSRS. WOODHOUSE & RAWSON UNITED, LIMITED. 


THE above firm have opened a branch office and show-room at 
22 Rue Lafitte, Paris, which will be the chief depot for their 
French trade, where all communications should be addressed to 
Mr. E. Kenealy, the manager. Mr. E. H. Cadiot no longer rep- 
resents the firm in France. Messrs. Woodhouse & Rawson report 
that they have secured another large contract, to wit, the machin- 
ery and plant for softening the water for the St. Helens Corpora- 
tion Water Works. The total cost of the contract will be „000. 


— — — * 
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WEBSTER'S IMPROVED FEED-WATER HEATER. 


Ir is usual in heating feed-water in connection with a com- 
pound engine to pass the exhaust-steam from the last cylinder 
through a coil-heater to acondenser, where, owing to the vacuum 
which is maintained therein, the exhaust-steam is withdrawn 
and reduced in pressure to such an extent that it is not practical 
to heat the feed-water, which is taken from a hot well at a tem- 
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THE NOVELTY ELECTRIC CO.’S NEW SWITCH. 


AMONG the many new specialties being introduced by the 
Novelty Electric Co., of Philadelphia, none is destined to meet a 
more ready acceptance by the electrical fraternity than their new 
switch, now about ready for the market,. The full-size illustra- 
tion here shown, is the size of the 5 and 10 ampere and three-way 
switches. Other sizes will follow in the near future. The design 
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WEBSTER'S IMPROVED FEED-WATER HEATER. 


erature of about 100° to over 140°, when itis passed into the 
iler. ` 

It has been shown, however, that the best economy is attained 
when the feed-water enters the boiler at the boiling point, or 212° 
F., ańd in marine practice live steam under boiler pressure is, in 
many cases, fed directly into the feed-water heaters to ac- 
complish this object. In order to obtain the same results without 
losing the work contained in the steam at boiler pressure, Mr. 
Warren Webster, of Philadelphia, has recently designed the feed- 
water heater illustrated in the accompanying engraving. 

The object accomplished is to take the water from the hot 
well, or, if there is a coil-heater between the last cylinder and the 
condenser, to take the water from that at the maximum tempera- 
ture which can be obtained, which would be, as previously stated, 
about 140°, and feed it into the water-inlet w: then to heat it to 
a higher temperature by steam from the steam-receiver after a 
portion of the energy of the steam has been utilized in one or 
more steam cylinders from thetime it left the steam-boilers under 
full pressure before it entered the steam-receiver. There is taken 
from the steam-receiver C just the quantity of steam which is suf- 
ficient to heat the feed-water to 210 or 212. To accomplish this 
the branch pipe G, is employed with a pressure-reducing valve 
located therein, from the steam-receiver C to the vacuum-heater, 
and by this the pressure in the steam-pipe leading from the reduc- 
ing-valve into the vacuum-heater is cut down to as near steam at 
212°, or atmospheric pressure, as possible. 

By this device steam of less pressure than that carried in the 
steam-receiver is utilized, and the maximum amount of water is 
heated by the minimum amount of steam, the same being reduced 
by either or both of the valves J and K, as desired. The air in the 


heater escapes by the outlet pipe L, the check-valve N preventing 


its return unless the vacuum is too great, when the automatically 
operating inlet air valve M, which can be weighted to any desired 
extent, will admit the n or required amount. 

A discharge-pipe U conveys the feed-water from the heater to 
a pump V. - 


Fia. 1.—THE NOVELTY ELECTRIC Co.’s NEw SWITCH. 


is very handsome, It has corrugated shell and handle, corre 
sponding in style to the latest designs of electroliers. The shell is 
furnished in dipped and polished brass, plain and oxidized silver 
old copper, black or any finish desired to match the fixtures. ~ 
The bit pa paris of the switch are very simple in construc- 
tion. The fiexible contact spring is made of four leaves of phos- 
hor bronze, insuring great seach and a long (nearly ł of an 
Inch) close contact, very quick double-break, breaking-in space, 
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. FIG. 2.—THE NOVELTY ELECTRIC Co.’s New Switcu. 


reventing the possibility of any metal carrying to the porcelain. 
The wire A quickly and easily attached, making firm close con- 


J. ELLIOTT SHAW & CO. 


THE countless electrical and mechanical specialties manufact- 
ured and dealt in by Messrs. J. Elliott Shaw & Co., of 682 Arch 
street, Philadelphia, are shown and described in their List B” 
for June. This is a catalogue of 100 pages, profusely illustrated, 
and of convenient size. The list includes everything from books 
to buzzers, dynamos to door „ to gongs; in 
short, from air compressors to zinc , and would be interesting 
ed — very variety, if it were not so for the quality, of its con- 

n 0 


THE BERLIN IRON BRIDGE Co., of East Berlin, Conn., are now 
building a new machine shop for the Solvay Process Company, 
at Syracuse, N. Y. The building will be 50 feet wide by feet 
long and three stories high. The side walls will be of iron and 
brick (combination construction), with iron floors and iron roof, 
5 with the Berlin Company's patent anti- condensation 
roofing. 


THE W. S. HILL ELROrRIO Company, of 54 Devonshire street, 
Boston, will remove its office to the Works, 133 Oliver street, the 
latter part of this month. 


666 


EVERY MAN HIS OWN HAT IRONER. 


Tae Crocker- Wheeler 
Electric Company are 
ever on the alert to find 
new fields in which to 
extend the sale of their 
motor. Their latest com- 
bination is in the form of 
a hat-polishing machine. 
Their 15 h. p. or un. p. 
motor is fitted with a de- 
vice that holds the hat 
firmly, so that while the 
shaft revolves at high 
speed the hat is turned 
with it, and the operator 
holds a polishing band against it, thus getting a much finer and 
much quicker polish than can be attained by hand. 

Large numbers of these have already been used, and the time 
will come when every man will want to be his own hat ironer in- 
stead of heating a hat over the fire and warming himself up brush- 
ing it. He will simply turn the button, hold the brush, and the 
motor will do the rest. 


THE RAILWAY EQUIPMENT CO. 


AFTER much trying delay, the Railway Equipment Co., suc- 
cessor to the Electric Merchandise Co., Chicago, is ready to 
welcome its patrons to its elegant quarters in the Pullman Build- 
ing. The rooms have been in the hands of the decorator and 
finisher for several weeks, and everything ible has been done 
to make them beautiful and comfortable. The offices front upon 
Michigan avenue, and are on the ground floor. Tothe immediate 
left of the entrance is what might be called the visitors’ parlor— 
a space enclosed by a neat railing and containing table and chairs 
for the comfort and convenience of callers. This office fronting 
on Michigan avenue makes a pleasant waiting-room for visitors. 

The general manager's office is also in front and just back of 
the visitors’ parlor, and is well lighted and ventilated by one of 
the large avenue windows. To the rear of the general manager's 
office is that of the secretary and treasurer, agreeably accessible 
to customers. Next in order upon the right, is the book-keeping 
department with the necessary desks and files. Enclosed by the 
book-keeping department is a neat space for the use of the steno- 
graphers. The aramng secre occupies the rear of the main 
office on the left, where he is conveniently near the storerooms 
and priya department. A youthful usher at a desk to the 
right of the doorway is at your service upon entrance. The same 
side of the office furnishes enclosed desk-room for the salesmen, 
and also space for a large show board, where are exhibited all the 
various pieces used in electric railway construction. If one 
desires to see quantity, rather than to examine the quality of the 
company’s wares, a door at the farther end of the offices admits 
him to a storeroom where bins and shelves filled with the many 
devices handled by the house line the walls. Much of the more 
bulky material is kept in the spacious storerooms in the basement. 
The rooms are well lighted by electricity throughout, and will 
make a delightful home for the new company. 

Moving into such commodious and pleasant quarters is the 
natural outcome of the growth of this company’s business, and a 
witness of its popularity with the trade. ree years ago, under 
another name, but with the same general manager in charge, it 

in a unique business—the handling of electric railway sup- 
pl es exclusively, and since then has done an ever-increasin 
usiness. Less than a year ago its quarters were found insuf- 
ficient and were doubled ; again it became necessary to better, its 
facilities. A great many of the electric railways of this country 
are its regular customers. 

Irrespective of the pushing qualities of the company, its pros- 
perity is undoubtedly largely due to its honest intention to furnish 
the best possible quality of material to purchasers. That it is im- 
bued with a progressive spirit is evident from the frequent 
improvements in its devices and the continual additions thereto. 
All friends of the Railway Equipment Co., and of its general 
manager, Mr. W. R. Mason, will extend congratulations upon the 
appearance of its new home and its bright prospects. 


A GOOD WAY TO 8PEND YOUR HOLIDAYS. 


THE question of the hour is, Where are you going to spend your 
vacation? “ Don’t know.” Well, why not select one of the de- 
lightful spots along the Hudson, or the St. Lawrence, or among 
the far-famed Thousand Islands, where there is really no limit to 
the pleasure to be obtained, and where boating, fishing and hunt- 
ing abound? These points are easily accessible, owing to the well- 
arranged summer plans of the New York Central and Hudson 
River Railroad. There is no gainsaying the fact that some of the 
loveliest resorts on the continent lie on or near to this great rail- 
road system. Their complete guides, Tourist“ and other, are 
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most desirable literature to secure just at the present time. An 
elaborate tourist’s catalogue is being prepared, and will be ready 
for distribution in a very few daye. 


C. & C. SNAP SWITCHES. 


THE accompanying cuts represent the single-pole and double- 
le snap switches recently 5 upon the market by the C. & 
Electric Motor Co. The plain switches designed by this com- 


C. & C. SINGLE POLE SNAP SWITCH. 


ny have the same general appearance, the only imponan dif- 

erence being the omission of the snap spring in the plain switch, 
while the handle lever and knife lever are replaced by a single 
casting. 

Almost all specifications for electric lighting plants now call 
for marble or slate switchboards instead of the wood board, 
which was formerly considered satisfactory. The switches that 
were designed for the wood boards have been made to do service 
on the marble, but owing to their construction they do not make 
a handsome appearance The switches here illustrated were de- 
signed specially for this class of work, and have been provided 
with ample contact surface and quick break and the metal parts 
are so solidly constructed as to obviate any possible danger of 
breaking. 

The connections are made from the back of the switchboard 
to these switches, but the contact binding posts are made extra 


C. & C. DOUBLE POLE SNAP SWITCH, 


long so that when wanted the switches may be supplied to be 
fitted to a switchboard of T thickness. 

On switches provided with fuse blocks and mounted on slate 
bases, the distance between the fuse terminals is made ample 
enough to render the fuses perfectly reliable and to prevent any 
danger of arcing across. This feature is specially desirable when 
the switches are used on 500 volt circuits. 


- stallation recently made at White Plains, N. 
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„ELECTRIC BREEZES.” 

MR. C. T. Evans, of 102 Fifth avenue, Pittsburgh, Pa., has 
issued a very clever little bulletin under the above heading, in 
which the praises are sung of fan motors. He remarks that elec- 
tric cold is as pleasant a theme for summer as electric heat is for 
winter, and that a breeze will promote en and patience as 
much as a dose of quinine when one is played out or lassitudinous. 


ELECTRICAL DIVIDENDS. 

THE WESTERN UNION TELEGRAPH Co. has declared a regular 
quarterly dividend of 1M per cent. The surplus is now reported 
as being $2,098,798 for the year. The American Bell Telephone 
Co. has also just declared its quarterly dividend of $8 regular and 
$3 extra dividend, payable the middle of July. Formerly the 
extra dividends have been $6. 


QUICK WORK BY A BULK ELECTRIC CONTRACTOR. 


THE advantages which a purchaser may derive by dealing 
with a bulk contractor are clearly illustrated by a remarkable in- 
A very hand- 
some new church was presented to the parish by Mrs. M. C. Rey- 
nal, and the architect. Mr. T. H. Poole, of New York City, con- 
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THE CONOVER INDEPENDENT CONDENSER. 


THE accompanying illustrations, Figs. 1, 2 and 8, show the 
Conover independent steam engine condenser, made by the Con- 
over Manufacturing Co., of 95 Liberty street, this city. 

In Fig. 1 the condensey is seen at the right, the air pump at the 
left, and the engine in the middle. The air pump is vertical, 
and single acting, and the current of out-flowing water, mixed 
with the air as it comes from the condenser, is always upward. 

The air pump is of the trunk pattern, and being vertical and 
having outlets above the valves ani stuffing boxes, these necessary 
e are automatically sealed with water. The valves are of the 

est rubber and hold their seats by gravity alone. 

It is claimed that this style of air pump will accomplish equal 
results with the horizontal, double-acting type, and with consid- 
erably less piston displacement. Asit is single-acting and does 
all its work on the upward stroke and none at all on the down- 
ward stroke, the engine on this condenser is made to do the work 
on its downward stroke, called for to operate the pump when 
making the upward stroke. 

It will be seen that when the engine is making its downward 
stroke it has full boiler pressure on its upward side, and the vac- 
uum on the low pressure, or bottom, side of piston, acts on the 
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Fids. 1 AND 8.—CONOVER INDEPENDENT CONDENSER, ENGINE AND VALVE GEAR. 


tracted with one of the large electrical manufacturing companies 


to put in wiring and fixtures for electric lights, and made arrange- 
ments with the local lighting company to install a special dynamo 
and supply current. 

It was intended to use the lighting plant at the consecration 
exercises, but as that day drew near it was evident that neither 
company would be beady. The day before the exercises the 
architect concluded that he must have electric lights if it were at 
all possible. Having had satisfactory experience with a well- 
known bulk electric contractor, of New York City, the architect 
called upon the concern at 4:80 one afternoon and asked if it 
would be possible to install the plant and have it running in time 
for the exercises, which would come of at 10:80 the next morning. 

It was necessary to secure, deliver at White Plains, and install 
the dynamo, complete the wiring of the church, run the line to 
the central station plant, alter the speed of the engine, supply 
belting, foundation, etc. 

The contract was promptly 5 by H. Ward Leonard & 
Co., whom Mr. Poole applied to at 4:50 in the afternoon, and at 
10:15 the next morning the entire plant was operating perfectly. 
This is certainly a first-class argument for this method of dealing 
with a bulk contractor, who shoulders the whole responsibility, 
and whose reputation and success depend upon the promptest 
execution of a contract. 


full area of the diameter of the cylinder and in connection with 
the steam pressure on the top is sufficient to cause the pump to 
make its upward stroke. 5 , 
The condenser is also claimed to run without noise. There is 
no foot valve at the bottom of the air pump, as the condenser at 
the right acts as a water column to give the proper head, and force 
the overflow water through the valves in the piston. On the re- 
turn stroke, this water is easily forced back slightly by the con- 
denser, avoiding all shock. Advantage is also taken of the veloc- 
ity imparted to the injection water due to condensation. The 
pumps are made very heavy and substantial, with extra large 
crank pins and bearing surfaces, and are intended for continuous 
night and day use. The air pump is brass lined, the plunger is a 
sofid brass casting, and the diaphragm, stuffing boxes, g anas, 
studs, nuts, etc., are all made of brass. Overa ton of brass is used 
in a condenser of 1,500 h. p. capacity. In the smaller sizes the 
amount of brass is about one-sixth of the total weight of the 
machine. „ , 
The Conover special compound condensing engine is shown in 
section in Fig. 2. As will be readily understood, an ordinary en- 
gine coupled directly to an air pamp would be compelled to store 
a large amount of energy in the fly-wheel, as it would be too 
powerful on one stroke and not sufficiently so on the other. The 
special engine is designed, therefore, to obviate this difficulty. It 
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is of the trunk pattern, and the small space around the trunk on 
the top side of the pee forms the high eee cylinder. Steam 
e at 


is admitted to the high pressure sid iler pressure, is cut off 
and expanded and exhausts into the receiver, where it is admitted 
to the bottom side of the piston, and again cut off and expanded, 


and then exhausted to the condenser. 


Fia. 3.—CONOVER CONDENSING ENGINE. 


The piston makes the down stroke when the air pump makes 
the up stroke, and it will be seen that the engine does nearly all 
its work when making the downward stroke. The steam is act- 
ing on the upper side of the piston at high pressure, and at the 
same time the vacuum is acting on the full area of the piston on 
its under side. When the engine makes the up stroke, the steam 
at low pressure from the receiver acts to pa the piston up; and 
as the air pump is doing no work then, being on its downward 
stroke, the engine is only called upon to keep the machine up to 
the speed. It will thus be seen that the engine is made to suit the 
demand of the large power on one stroke, and very little on the 
other, thus adapting itself very perfectly to the requirements. 

Fig. 8 shows the arrangement of the engine valve gear. The 
upper end of the cylinder, on the high pressure side, has two Cor- 
liss valves. The top valve admits steam, and being fitted with 
releasing gear, also cuts off the steam. The point of cut-off is 
regulated by the hand adjustment shown. The throttle governor 
regulates the initial steam pressure that is required by the point 
of cut-off. The lower valve at the upper end of the cylinder is an 
exhaust valve, and has a fixed travel. The bottom valve is also a 
Corliss valve, and admits steam from the receiver to the bottom 
side of the piston. Its point of cut-off is fixed by the eccentric, 
and takes place at five-eighths of stroke. This valve also exhausts 
the steam to the condenser. 

The releasing gear is a complete Corliss, and the latch plate has 
sixteen wearing edges. The valves are all adjustable, by means 
of the connecune rods fitted with right and left threads, and are 
also arranged to lift off their seats in case of water getting into 
the cylinder. The piston is made extra deep, and never exposes 
the upper end of the cylinder to the vacuum temperature of the 
lower end. 

The double condenser, made by this company, has all the spe- 
cial features of the single machine, but the two single-acting air 
pumps are connected opposite one another and give a continuous 
and easy motion for very large powers. A special arrangement 

rovides for connecting the central wheel to either pump, making 
it possible to run either side or the entire machine at pleasure. 
The spray in the condenser, at the end of the injection pipe, is ar- 
ranged to catch all floating matter that passes the foot valve 
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screen. It is claimed that with this arrangement it is much easier 
to remove any foreign matter that collects in the spray than to 
allow it to go through the air pump and collect in the valves. 
Pistia condensers are furnished in either belt or steam driven 
orm. 


THE PACKARD “HIGH-GRADE” LAMP. 


WE illustrate through the courtesy of Mr. Chas. E. Chapin, 
neral Eastern agent, 186 Liberty street, this city, the Packard 
amps as now manufactured. The tied or supported filament 
lamp is used on railroads or where violent vibrations are common. 
It has a platinum wire cemented to the bulb and bent around the 
filament in the usual way. 

The Packard lamps came on the market about a year and a 
half ago stamped ‘‘ High-Grade.” The general public queried ‘‘ Are 
they?” Gradually the lamps me known, and they nov. 
merit a place among the best from the record made. They give 
a pure white light and are of remarkably long life. Few gu 
things are produced by accident, and experience, appreciatio 
fine details, close inspection, and a thorough knowledge of 
business, are requisite in the manufacture of incandescent ls 
Messrs. J. W. and W. D. Packard fill these requiren: 3. 
Their company (the New York and Ohio) at Warren, Ohio ^re 
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PACKARD HIGH-GRADE” RAILWAY LAMP. 


also beginning to turn out incandescent lamps of 200, 800 and 500 
c. p. ese lamps are now in demand, and are very convenient 
for large illuminations. 


Departmental items of Electric Light, Electric 
Railways, Electric Power, Telegraph, Telephone, 
New Hotels, New Butldings, Apparatus Wanted, 
Miscellaneous, etc.. will be found in the advertising 
pages. 
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